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Why Efficiency & Transparency Matter

Empowering Patients Through Trust and 
Safety

• Informed decisions can be made about treatments, especially when patients and
doctors have access to comprehensive trial results.

• Trust in the healthcare system is strengthened when patients know that data—
positive or negative—is not being hidden.

Accelerating Scientific Discovery for 
Researchers

• English document use as a reference to redact sensitive content in other languages.
• Translating the redacted English content into languages such as German, French,

Spanish.

Driving Efficiency and Credibility in the 
Industry

• Regulatory alignment: Agencies like the FDA and EMA increasingly require data sharing, making 
transparency a compliance necessity.

• Improved credibility: Transparency combats the perception of selective reporting or data manipulation.
.
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Why Python?

Open-source and Extensible  

Reduces Manual Effort and Automation

Supports Global Collaboration

Accelerates Workflows and Saves time

M  Machine Learning & Predictive Modelling 

Visualization and Reporting
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Python’s Popular Libraries For Pharma 

NumpyPandas SASPy

PyDICOMPymuPDF2 / Python-
Docx NLTK

Spacyfaker Bert/Mbert 
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NLP & Machine Translation Using Python

Named Entity Recognition (NER)

• Identifies and redacts sensitive entities (e.g., names, medical conditions, addresses) in documents.
• Ensures compliance with privacy regulations.
• Example: Redacting "John Smith" and "heart disease" in clinical documents.

Semantic Analysis

• Overcomes limitations of traditional keyword matching techniques.
• Avoids over-redaction and under-redaction.
• Understands the underlying meaning of text, ensuring redactions are contextually appropriate.
• Example: In clinical trial documents, terms like "heart disease" or "sensitive medical history" are flagged for

redaction, ensuring sensitive data is protected.

Multilingual NLP Models

• Models like BERT process multiple languages, handling grammatical and syntactical differences.
• Essential for ensuring accurate redaction of sensitive data across both original and translated documents.
• Preserves redactions in multilingual environments, ensuring data protection across languages.
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Automating Redaction Process Using AI/ML

Redacting Using English as a Reference Point

• English redactions may not translate directly into other
languages, requiring systems to identify equivalent
sensitive information in translated documents.

• Ensuring that redaction practices in the English version
align with equivalent meanings in non-English versions
is complex.

Example of Redacted Translation
• Original English Text: 

“John Smith, a 45-year-old male with a history of heart disease, 
was admitted.”

• After Redaction in English: 

“[REDACTED], a 45-year-old male with a history of [REDACTED], 
was admitted.”

• After Machine Translation to German: 

“[REDACTED], ein 45-jähriger Mann mit einer Vorgeschichte von 
[REDACTED], wurde aufgenommen.”

Machine Translation for Multilingual Redaction

• Preserves redactions across languages, 
ensuring the integrity of sensitive information 
maintained in translated documents.

• Machine translation tools like Google 
Translate, DeepL, and domain-specific 
systems help translate redacted documents 
into languages with varying sentence 
structures (e.g., German).

• Ensure redactions remain intact, and context 
is preserved, despite the differences in 
syntax.
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Technological Solutions: NLP & Machine Translation

Natural Language Processing (NLP) 

• NLP enables machines to understand,
interpret, and generate human language,
including the identification of sensitive
information.

• Automates the identification and redaction
of sensitive information in documents.

• Processes context, syntax, and semantics
to ensure correct redaction across
languages.

• Key NLP Components:
➢Named Entity Recognition (NER)
➢Semantic Analysis
➢Multilingual NLP Models
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Technological Solutions: NLP & Machine Translation

Machine Learning NLP Python Libraries 

• python-docx enables automated creation and
modification of Word documents, allowing for the
generation of clinical study reports (CSRs), safety
summaries, and patient reports. It supports flexible text
formatting, tables, image embedding, and metadata
extraction for regulatory compliance and version
tracking. It can also integrate with NLP tools for
extracting key insights from clinical trial documents.

• PyMuPDF(fitz) specializes in extracting and transforming
PDF content—text, images, tables, and metadata (e.g.,
title, author, creation date)—into formats like JSON, CSV,
HTML, and XML. It supports advanced search and
pattern recognition, aiding in precise data extraction and
document analysis.
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Examples of PDF output 
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Examples of Python-Docx output 
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Examples of Python-Docx output1 
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Examples of Multi-lingual Redaction

Figure 1 illustrates an example of redaction in an English 
document, where the words "Study" and "Drug" are marked 
for redaction. In the preview copy, these keywords are 
highlighted to indicate their selection. In the redacted copy, 
the words "Study" and "Drug" are removed, and their absence 
is clearly highlighting redacted areas, ensuring transparency 
and consistency in the redaction process.

Figure 2 illustrates an example of redaction in a 
Spanish document, where the document 
undergoes redaction by importing redaction 
strategies from the corresponding English 
version of the document. This ensures that the 
same redaction protocols applied to the English 
document are consistently applied to the 
Spanish version, maintaining uniformity in the 
redaction process across different languages. 
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Questions & Answers

Transforming clinical trials with open-source tech | 
pharmaphorum

Unlocking Insights in Clinical Trials with Python

https://pharmaphorum.com/digital/transforming-clinical-trials-open-source-tech?utm_source=chatgpt.com
https://pharmaphorum.com/digital/transforming-clinical-trials-open-source-tech?utm_source=chatgpt.com
https://pharmaphorum.com/digital/transforming-clinical-trials-open-source-tech?utm_source=chatgpt.com
https://pharmaphorum.com/digital/transforming-clinical-trials-open-source-tech?utm_source=chatgpt.com
https://www.numberanalytics.com/blog/clinical-trials-data-analysis-python?utm_source=chatgpt.com
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