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Introduction

Python as a 
favorite for  

Data 
Science.

Automation 
and 

Prediction 
Based 

Workflow.

Data Driven 
Clinical 

Approach.



Open-Sources  in Data Science

Free Redistribution

Source Code Availability

Expansive Licensing

Extensive Support

Development Environment

Data  Mining and Big Data

Data  Analysis and ML

Deployment

Data Visualization 



Open-Sources Languages  in Data Science

Programming 
Languages

Java

R

Julia

Python

Scalable Application Development

‘
‘Write Once, Run Anywhere’

Interpreted  Language

Huge statistical packages

High Computational Speed

Easy Code Conversion

Most Popular Data Science 
Language



Popularity in Data Science : Where is Python?

3rd
2nd

1st

Clinical Programming



Clinical Context: Why  Python?

• Machine Learning
• Deep Learning
• Statistical Analysis

• Validation
• Acceptance Check
• Annotation

• Data Collection and Cleaning
• Data Review
• Exploratory Data Analysis
• Data Visualization
• Data Modelling

• Day to Day Jobs
• Monitoring and alerts
• Data Gathering
• Workaround
• Easy Syntax

Automation Data

LibrariesOthers



Data Science Libraries of Python



A Clinical Data Science Case 
Study



About the Use Case

Problem Statement: ‘Clustering of Bronchoalveolar
Cells of a Severe Covid Patient Using Gene 

Expression Data’



Workflow

Data Loading Data Exploration Data 
Manipulation

Data 
Transformation

Data Visualization

Machine Learning 

Dimension Reduction
Modelling
Prediction
Evaluation



Data Loading

Data Loading   and Data ShapeImport Statements

Row :  Consists of Cells
Column: Consists of Genes

Data Gene 1 Gene 2 Gene 3 Gene 4

Cell1 0 5 0 3

Cell 2 2 1 0 1

Data Matrix



Real Data



Data Exploration

Top 20 genes 

Top Genes and Their Cell 
Count

Visual Expression of 
Genes



Data Manipulation

Filtering Cells Having 
Minimum 20 genes 

expressed

Removing  Genes 
Expressed in Less Than 

3 cells

Filtering only Unique  
Genes

Data Manipulation

18044X3359

Initial Data Shape

Final  Data Shape

18044X19857



Data Transformation 

Normalization of Data

Dimension Reduction Step For Easy 
Computation and Visualization

0.0 0.99
Normalized Data Range

umap-learn

Pre :18044X3359

Post:18044X2



Machine Learning Approach

Scatter Plot Visualization After Clustering
Aim: We want to group the cells to 

see if they can form clusters of 
similar characteristics

Algorithm: HDBSCAN 
Package Name: hdbscan

Evaluation Metrics: Correlation , Inter 
Cluster Distance

Package Name: Numpy



Some points to consider

Slow Computation

High Memory 
Consumption

Problem With 
Threading



Wrapping Up

Python Ease of 
Use

Large Number of 
Libraries

Scope in Clinical 
Scenarios
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