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REVIEW 

 

 under the procedure for acquisition of the educational and scientific degree “Doctor”  

by candidate Mariya Dimitrova Miteva, 

of the PhD Thesis entitled: “Artificial Intelligence in Radiogenomics: Innovations for 

Supporting Diagnosis, Treatment Decisions, and Prognostication in Oncology", 

        In the Scientific field: 4. Natural Sciences, Mathematics and Informatics  

        Professional field: 4.6. Informatics and Computer Sciences  

Doctoral program “Computer Science” – Machine Learning, Department „ Computer 

Informatics”, 

Faculty of Mathematics and Informatics (FMI), Sofia University “St. Kliment Ohridski” 

(SU), 

 

 

The review has been prepared by: Assoc. Prof., PhD, Ioannis Patias – FMI-SU  
(academic position, scientific degree, given names, surname - place of work) 

as a member of the scientific jury for the defense of this PhD thesis according to Order № РД 

38-233/7.05.2025 of the Rector of the Sofia University.  

 

1. General characteristics of the dissertation thesis and the presented materials 

Doctoral student Mariya Dimitrova Miteva has submitted as materials for her defense a 

dissertation text in English, abstracts in Bulgarian and English, as well as other necessary 

documents, declarations and certificates.  

The presented dissertation contains 149 pages. It is structured in seven chapters and includes a 

list of 158 sources used. 

The indicated sources are both fundamental for individual areas of research and reflect the latest 

developments in them. All sources are cited in the text, giving the necessary justification where 

necessary.  

The work contains 23 figures and 7 tables. Two code snippets and 31 mathematical formulas are 

also presented, as well as a list of abbreviations, a glossary of terms and a summary, which 

provides the context for readers in a condensed form.   

 

2. Short CV and personal impressions of the candidate 

I became acquainted with the doctoral student's work during the Spring Scientific Session of the 

FMI and ISESIA, but I had the privilege of getting to know Mariya Miteva more closely as the 

one preparing her internal review. She is a long-time expert in the field of artificial intelligence. 

She has deep theoretical knowledge, but also practical experience related to statistical analysis 

and mathematical modeling.  

As a doctoral student, she contributed to overcoming the lack of practical implementation of 

theoretical research in real applications, improving the modeling approach of a very specific 

area.  
 

3. Content analysis of the scientific and applied achievements of the candidate, contained in 

the presented PhD thesis and the publications to it, included in the procedure 

The dissertation aims to "create advanced machine learning models that integrate multiple data 

sources to predict MGMT methylation status in glioblastoma patients". The goal is specified 

based on the four described tasks of a research and applied nature, namely: 

- Investigation of non-invasive approaches to predict MGMT methylation status 

- Design and development of a new multimodal machine learning framework 
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- Evaluation of data integration techniques and 

- Comprehensive validation of the multimodal approach 

The doctoral student has coped with the tasks set. The approach used combines radiology and 

genomics by merging multimodal data sets. Using non-invasive methods, such as MRI images in 

combination with genomic and clinical data, MGMT methylation status is predicted - an 

extremely important and modern subject area. 

The contribution of the work can be characterized as a combination of theoretical and applied 

research. The comprehensive presentation of the theoretical foundations and the current state of 

four key components of artificial intelligence (AI) in medical imaging is impressive. Namely, 

convolutional neural networks (CNNs), the class of neural networks Capsule Networks 

(CapsNets), transfer learning and ensemble machine learning are described. MRI technology 

and the DICOM medical imaging standard are very successfully covered and described in the 

context of medical image analysis using AI. 

Some basic ethical considerations related to the introduction of AI into medical practice are 

presented. The protection of patients' personal health data, fairness in algorithmic results, 

transparency and accountability in the decision-making process, as well as the prevention of 

deepening social inequalities are described. 

The modeling methods and the data for proving the proposals are described together, which 

makes it difficult to distinguish the existing methods used from the research improvements 

introduced by the doctoral student. The tasks of the work are multi-layered and did not allow for 

a more comprehensive description of the methodological improvements introduced by the 

doctoral student. An attempt is made to introduce more clarity regarding the specification of the 

data and the design of the experiment, but they are still presented together with the description 

of the doctoral student's contributions. 

The purpose of the dissertation work is complex and intricate, as are the models used. As a result, 

the presentation leaves the impression of a description of disconnected and not mutually related 

elements. Even so, however, the profound knowledge and general view of the doctoral student 

towards the individual components is evident. 

 

4. Approbation of the results 

The dissertation is based on the results presented in the following three publications: 

[1] Mariya Miteva, Maria Nisheva-Pavlova, Clinical and Acquisition Data for Optimizing 

MGMT Methylation Status Prediction: A Comprehensive Ensemble Strategy Emphasizing 

Non-invasive Approaches. 

Description: This article presents a comprehensive ensemble strategy for optimizing MGMT 

methylation status prediction, with an emphasis on non-invasive approaches using a combination 

of clinical and imaging data. The study aims to improve the accuracy of the prediction by 

integrating different sources of information, which is essential for personalized medicine in brain 

tumors. 

Presentation: The results were presented at the AIMSA 2024 conference (Artificial Intelligence: 

Methodology, Systems, and Applications) and were published in the prestigious Lecture Notes in 

Computer Science series published by Springer, Cham. 

Indicators: SJR: 0.61 (2023), Scopus Q2. At the time of this review, information on the number 

of citations is not available. 

[2] Mariya Miteva, Maria Nisheva-Pavlova, The power of integrating multiple data sources in 

medical imaging: A study of MGMT methylation status. 

Description: This publication explores the potential of integrating multiple data sources in 

medical imaging to more accurately determine MGMT methylation status. It emphasizes the 

power of a multimodal approach to extract more complete and reliable information, which is key 

to the diagnosis and prognosis of glioblastomas. 

Presentation: The results were presented at a scientific conference and published in the journal 

Procedia Computer Science, which is indexed in Scopus. 

Indicators: SJR: 0.51 (2023). At the time of this review, information on the number of citations is 

not available. 
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[3] Mariya Miteva, Maria Nisheva-Pavlova, Preprocessing techniques for brain mri scans: a 

comparative analysis for radiogenomics applications. 

Description: This paper presents a comparative analysis of different techniques for preprocessing 

brain MRI scans, specifically optimized for radiogenomics applications. The study focuses on 

how proper preprocessing can significantly affect the accuracy and reliability of results in 

biomarker extraction from medical images. 

Presentation: The results are published in the Yearbook of Sofia University "St. Kliment 

Ohridski", Faculty of Mathematics and Informatics. 

Indicators: No SJR/Scopus data are indicated. At the time of this reference, information on the 

number of citations is not available. 

The dissertation is a synthesis of the research presented in the three publications mentioned, 

with each contribution specifically addressed in one or more of them: 

The contribution related to the Multimodal Data Integration Framework is central to the first [1] 

and second [2] papers. The first [1] presents a comprehensive ensemble strategy for optimizing 

prediction by integrating clinical and imaging data, and the second [2] highlights the importance 

of integrating multiple data sources in medical images for predicting MGMT methylation status. 

The contribution regarding Radiomic Feature Selection and Ranking for MGMT Methylation 

Prediction is most clearly expressed in the first paper [1]. It describes the comprehensive strategy 

that includes optimizing the prediction of MGMT methylation status. 

The contribution related to improving Stacking Generalization Techniques is also a major part 

of the paper [1], focusing on the application of ensemble learning techniques such as Stacking 

Generalization to improve predictive accuracy by combining heterogeneous data sets. 

Finally, the contribution to Advances in Preprocessing Techniques is the subject of an article [3]. 

This publication discusses in detail and compares different methods for preprocessing MRI scans 

and their impact on the quality of radiomic features and subsequent analyses. 

Thus, the three articles form a coherent scientific line that covers all the main contributions of 

the dissertation work, from data preprocessing, through feature selection, to the application of 

advanced prediction models through multimodal integration. 

At the time of this review, there is no reflection in the form of citations in works by other authors. 

However, the fact that two of the publications are indexed in Scopus shows that the works have 

reached a wide scientific audience and have the potential for future citations. 

It is also worth mentioning the participation of the doctoral student in international and national 

scientific conferences. The doctoral student has actively presented key results from her 

dissertation at 4 conferences focused on artificial intelligence, as well as health information 

systems and technologies. These participations demonstrate her ability to communicate complex 

scientific concepts and contributions to a highly qualified audience. 

[1] Mariya Miteva, Maria Nisheva-Pavlova, Clinical and Acquisition Data for Optimizing 

MGMT Methylation Status Prediction: A Comprehensive Ensemble Strategy Emphasizing Non-

Invasive Approaches, AIMSA 2024. 

[2] Mariya Miteva, Maria Nisheva-Pavlova, The power of integrating multiple data sources in 

medical imaging: A study of MGMT methylation status, HCist 2023. 

[3] Mariya Miteva, Maria Nisheva-Pavlova, Preprocessing Techniques for Brain MRI Scans: A 

Comparative Analysis for Radiogenomics Applications, ISESIA 2023. 

[4] Mariya Miteva, DL Methods for Identifying Gene Expression Patterns Using MRI Image 

Features, Spring Scientific Session (SSS) of the Faculty of Mathematics and Informatics (FMI) at 

Sofia University, 2022. 

After an examination, I confirm that: 

a) the scientific works meet the minimum national requirements (according to Art. 2b, paras. 2 

and 3 of ADASRB*) and accordingly the additional requirements of Sofia University "St. Kliment 

Ohridski" for the acquisition of the educational and scientific degree "Doctor" in the scientific 

field and professional direction of the procedure; 

b) the results presented by the candidate in the dissertation work and scientific works to it do not 

repeat those from previous procedures for the acquisition of a scientific title and academic 

position; 
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c) there is no plagiarism proven in accordance with the statutory procedure in the dissertation 

work and scientific works presented under this procedure. 

 

5.  Qualities of the abstract 

The presented abstract is extremely well structured and demonstrates a thorough understanding 

of the research topic. It is prepared in full compliance with all regulatory and academic 

requirements set for similar types of scientific works. 

The abstract correctly and comprehensively presents the main results and content of the 

dissertation work. The goals, objectives and methodology used are defined with clarity and 

precision, which allows the reader to quickly orientate themselves in the essence of the research. 

The scientific contributions are precisely indicated, as well as the applicability of the obtained 

results, which emphasizes the significance of the dissertation. The volume and structure of the 

abstract are optimal, providing an adequate overview of the dissertation work. 

 

6. Critical notes and recommendations 

Upon reviewing the dissertation and its accompanying materials, I find that they fully meet the 

requirements. All remarks and recommendations made by me, as an internal reviewer, during 

the internal defense have been fully addressed and reflected, which has led to an improvement 

in the quality and clarity of the presented research. As a result, at this time, I do not have any 

additional suggestions for critical remarks and recommendations.  

 

7. Conclusion 

Having become acquainted with the PhD thesis presented in the procedure and the 

accompanying scientific papers and on the basis of the analysis of their importance and the 

scientific and applied contributions contained therein, I confirm that the presented PhD thesis 

and the scientific publications to it, as well as the quality and originality of the results and 

achievements presented in them, meet the requirements of the ADAS in the Republic of Bulgaria, 

the Rules for its Implementation and the corresponding Rules at the Sofia University “St. 

Kliment Ohridski” (FMI-SU) for acquisition by the candidate of educational and scientific 

degree “Doctor” in the Scientific field 4. Natural Sciences, Mathematics and Informatics, 

Professional field 4.6. Informatics and Computer Sciences. In particular, the candidate meets 

the minimal national requirements in the professional field and no plagiarism has been detected 

in the scientific papers submitted for the competition. 

 

Based on the above, I strongly recommend the scientific jury to award Mariya 

Dimitrova Miteva, the educational and scientific degree “Doctor” in the Scientific field 4. 

Natural Sciences, Mathematics and Informatics, Professional field 4.6. Informatics and 

Computer Sciences, doctoral program “Computer Science” – Machine Learning. 

 

 

Date: 5.06.2025      Reviewer:………………………………. 

                                                                                          assoc. prof. Ioannis Patias, PhD  

    


