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Course Syllabus 
 

Course Code Course Title ECTS Credits 

COMP553-DL Data Science in Bioinformatics and 
Medicine 

10 

Prerequisites Department Semester 

COMP-544DL Computer Science Spring 

Type of Course Field Language of Instruction 

Elective Computer Science English 

Level of Course Lecturer(s) Year of Study 

2nd Cycle Dr Maria Kiourlappou 1st-2nd  

Mode of Delivery Work Placement Corequisites 

Distance Learning N/A None 

 
 
Course Objectives: 
 

This course introduces the field of biomedical informatics and the main application areas such as 
bioinformatics, personalized informatics, translational informatics, and public health informatics. It 
covers the basics of dealing with different types of medical data such as genes, images, text and 
longitudinal data, and the data analysis challenges that you will likely encounter in each. 

 
 
Learning Outcomes: 
 

After completion of the course students are expected to be able to:  
 

 Evaluate and integrate a wide array of concepts within the field of biomedical informatics. 
 Discriminate between different medical data types, including medical images, textual 

medical data, genomic data, and longitudinal data. 
 deal with different medical data format issues that need to be addressed for successful 

data pre-processing and mining methods to be carried out. 
 explore different evaluation metrics for different medical data types. 
 implement classification and clustering methods and apply them on bioinformatics data for 

a specific medical task i.e. diagnosis, prognosis, patient monitoring. 
 apply text mining and simple natural language processing (NLP) techniques to medical 

text data. 
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 apply ML methods for monitoring patients and provide personalized medical 
diagnosis/prediction. 

 Apply advanced techniques for mining temporal patterns effectively. 
 be familiar with data science applications in public health informatics 
 explore case-studies where data science has been applied on different application areas 

of biomedical informatics and be able to provide a comparative analysis. 
 be familiar with the ethics and privacy issues when dealing with health data. 

 
 
Course Content: 
 

1. Introduction and overview of bioinformatics and health informatics 
2. Biomedical Data: their acquisition, storage and use 
3. Biomedical Decision Making – Clinical Decision Support Systems 
4. Evaluation of medical systems  
5. Bioinformatics: Genomic data analysis/mining  
6. Longitudinal medical data  
7. Natural language processing/text mining 
8. Biomedical image informatics  
9. ECG and m-Health 
10. Personal health informatics  
11. Public health informatics  
12. Societal, legal and ethical issues when dealing with health data 

 
Learning Activities and Teaching Methods: 
 

Teaching material including PowerPoint presentations and additional readings, synchronous 
meetings (WebEx), asynchronous video presentations, forums, chats, quizzes, case studies and 
other formative and summative assessments. 

 
 
Assessment Methods: 
 

Programming Assignment, Exercise, final Exam 

 
 
Required Textbooks / Readings: 
 

Title Author(s) Publisher Year ISBN 

Biomedical 
informatics: computer 
applications in health 

Shortliffe, 
Edward H., 

Springer 
Science 
& 

2021 978-3-030-
58720-8 
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care and 
biomedicine, 5th 
edition 

and James J. 
Cimino 

Business 
Media 

 
Recommended Textbooks / Readings: 
 

Title Author(s) Publisher Year ISBN 

An Introduction to 
Bioinformatics 
Algorithms 

Jones, N. C., & 
Pevzner, P. A. 

MIT Press 2004 0-262-10106-8 

Health Informatics: 
An Interprofessional 
Approach, 2nd edition 

Nelson R., 
Staggers N. 

Elsevier 2018 9780323402316 

Big Data Analytics in 
Bioinformatics and 
Healthcare 
 

B. Wang,R. Li, 
W. Perrizo 
 

IGI 
Publishing 
Hershey, 
PA, USA 
 

2015 1466666110 

 

  


