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Review

From Prof. Dr Zaprin Vazhev, MD, PhD

Internal member and Chair of the Scientific Jury, appointed by Order of the Rector of the
Medical University of Plovdiv No. R-4474/12.09.2025

In connection with the procedure under the Law on the Development of Academic Staff in the
Republic of Bulgaria for the award of the educational and scientific degree “Doctor.”

Subject: Public defense of a doctoral dissertation entitled:

“The Diagnostic Value of Extended Biochemical Analysis and Tumour Markers in the
Differentiation of Malignant Pleural Effusions”

Author: Dr Vladimir Slavchev Aleksiev
Scientific Supervisor: Prof. Dr Ivan Novakov

Brief biographical data and evaluation of the doctoral candidate

Dr Vladimir Slavchev Aleksiev was born on 16 November 1994 in Plovdiv. In 2009 he graduated
from the English Language High School in Plovdiv, and in 2020 he completed his medical
education at the Medical University of Plovdiv. After successfully passing a competition, he
began his specialisation on | December 2020 in the Department of Thoracic Surgery at UMBAL
“Kaspela.” In May 2022, following another competition, he was appointed as an Assistant
Professor at the Department of Cardiac and Vascular Surgery of the same university.

By Order No. R-1335/18.03.2025 issued by Prof. Tokmakova, Vice-Rector for Research
Activities, he was enrolled as a doctoral student on an independent study basis in the doctoral
programme “Thoracic Surgery” at the Department of Special Surgery, Faculty of Medicine,
Medical University of Plovdiv.

After an extended departmental meeting for preliminary defense held on 9 July 2025 in the
Second Surgical Clinic, he was proposed to the Faculty Council for discharge with the right to
defend. By Order No. R-3747/25.07.2025 of the Vice-Rector for Research, Dr Aleksiev was
discharged with the right to defend his dissertation.

Order No. R-4474/12.09.2025 approved the composition of the Scientific Jury and set 20
November 2025 as the date for the public defense.

Despite the fact that, during the course of the research, a change in department and scientific
supervisor was required due to reasons beyond his control, Dr Aleksiev managed to complete his
scientific work successfully. Against the backdrop of the continuing devaluation of academic
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standards and scientific achievements, the medical and academic community—as well as society
as a whole—needs such young scientists, teachers, and surgeons.

Dr Aleksiev is not a hereditary surgeon, yet his affinity for scientific and teaching work deserves
admiration. He demonstrates a thorough scientific approach and a responsible attitude in his daily
surgical practice, along with a desire to study and clarify insufficiently researched topics. In a
relatively short period of two years, he managed to study the scientific literature comprehensively
and to select a topic directly related to a frequent problem in thoracic surgery.

His study included two groups of patients, in whom imaging and invasive diagnostic and
treatment methods were applied. As a result, and entirely through his own efforts, he produced a
complete and valuable piece of scientific work. His publication activity on the subject of his
dissertation—as well as on other topics related to the surgical activity of his clinic—is also
entirely his own. In the scientific articles, publications, and reports, he is either the first author or
one of the leading contributors.

Modest and disciplined, he does not seek fame or to associate his name with those in positions of
power. As a university lecturer and surgeon with over 35 years of experience, I assess Dr
Aleksiev as a young, reliable, and ambitious teacher and researcher, who, in addition to his
academic and intellectual strengths, also possesses the hands of a promising surgeon. He deserves
full support for future research projects and opportunities for development aimed at practical
applications and professional growth as an excellent specialist in the field of thoracic surgery.

Relevance of the Topic and Focus of the Objectives and Tasks

Approximately one million people worldwide are affected annually by malignant pleural
effusions, which lead to disability due to progressive dyspnea and a severely reduced quality of
life. In order to mitigate this significant problem, which has a major socio-economic impact,
timely recognition of this pathology and the establishment of the most accurate diagnostic-
therapeutic algorithm are required to counteract its negative consequences.

From this perspective, the topic of Dr Aleksiev’s dissertation is not only relevant but also
demonstrates his aspiration to respond adequately to the challenges of contemporary medicine.
The stated goal and objectives are well-defined and appropriate for achieving the most accurate
evaluation and for ensuring that a definitive diagnosis is made promptly so that patients can
receive timely treatment.

Familiarity with the problem

Based on the comprehensive literature review, the broad and systematic consideration of the
issue, and the detailed analysis of the included patient groups and results obtained —
incorporating all diagnostic methods and equipment currently applied in modern medical science
and practice — it can be concluded that Dr Aleksiev is thoroughly familiar with all contemporary
aspects of the subject under investigation.



Research methodology

The clinical methods and medical equipment used in the preoperative period, the intraoperative
surgical techniques, and the research methods applied — as well as the comparative and
statistical processing of the results — all allow for the achievement of the stated goal and for
obtaining adequate answers to the set research tasks. These provide the foundation for analytical,
scientific, and applied conclusions.

Characteristics and evaluation of the dissertation

The dissertation of Dr Aleksiev consists of 142 standard pages, of which 40 pages comprise the
introduction and literature review, 61 pages present the author’s own clinical research, results,
discussion, and conclusions, while 1 page outlines the contributions. The remaining pages contain

the conclusion and references. The work includes 18 tables, 10 figures, 21 appendices, and 196
bibliographic sources.

The introduction is precise and clearly demonstrates the need for developing an algorithm which,
in the hands of an experienced clinician, aims to clarify and accurately determine the appropriate
approach to undiagnosed pleural effusions.

The literature review is detailed and competently written. Its structure covers the morphological
and biochemical characteristics of the pleural space, cytological and microbiological analysis of
pleural fluid, classifications, modern diagnostic methods, and therapeutic approaches for patients
with pleural effusions. A particularly valuable aspect of the review is the thorough presentation of
all diagnostic methods and their possible post-procedural complications. Detailed attention is
given to the description of the most common tumor markers used in clinical practice and their
application in the diagnosis of malignant pleural effusions.

In conclusion, the literature review presents interesting findings which may serve as a basis for
future research projects. The most valuable merit of a dissertation lies in its ability to identify

new horizons and to chart the path toward unexplored opportunities for addressing unresolved
scientific questions. '

Naturally and logically, building upon the conclusions from the literature review, the author sets
out to investigate and define the diagnostic potential of the extended biochemical analysis and the
combined sensitivity and specificity of selected tumor markers in pleural fluid, aiming to develop
an optimal diagnostic-therapeutic algorithm.

The study was conducted at UMBAL “Kaspela” Ltd. — Plovdiv during the period March 2023
— April 2024, and involved 151 patients with pleural effusions divided into two groups. The
groups were comparable in terms of demographic data, parity, and comorbidities.

I consider the stated aim to be entirely justified and relevant, and the research hypothesis to be
precise and very well formulated. To achieve the objective, seven specific tasks were defined.



The responses to these tasks are preceded by a detailed analysis of the materials and methods
used, which includes the study design, descriptions of the clinical and control groups, and the
inclusion and exclusion criteria applied. The clinical and imaging diagnostic methods are
described in detail. Following radiographic confirmation of a pleural effusion, thoracentesis
under ultrasound guidance was performed with the aim of complete drainage of the pleural cavity
prior to pleural biopsy and pleurodesis via VATS (video-assisted thoracoscopic surgery). During
thoracentesis, biological samples were collected.

VATS pleural biopsy was performed in all patients with pleural effusions of exudative character
confirmed through biochemical analysis, with positive cytology and imaging findings suspicious
for neoplasia or recurrent hydrothorax.

The operative technique is described in a maximally detailed and precise manner — from double-
lumen intubation and the specific operative approach to the surgical instruments used, the
pleurodesis technique, pleural drainage, and postoperative control up to drain removal.

A thorough histological analysis follows, including descriptions of the techniques and
preparations used. The clinical, laboratory, and biochemical indicators are described, and for the
tumour markers, the principles of the analytical methods and apparatus procedures are explained
in detail.

The statistical methods employed for systematizing, processing, and interpreting the results
obtained are also presented in a reasoned manner.

The study includes 91 men and 60 women, with a wide age range and a mean age of 67.5 years.
Results and Discussion

The results and discussion of the study are summarized in 47 pages. From the statistical
processing and analysis of the results obtained according to the set research tasks, the following
main conclusions have been drawn:

e Malignant pleural effusions predominate among women, whereas non-mali gnant ones
are more common among men. The difference is statistically significant.

 The most affected age group is between 71 and 80 years, regardless of the effusion
type.

o Pleural effusions serve as an indicator of an oceult oncological disease in approximately
30% of cases.

e Malignant pleural effusions occur more frequently in the left hemithorax, whereas non-
malignant effusions are nearly evenly distributed between both sides.

¢ In36.7% of malignant pleural effusions, patients are asymptomatic.

* The most common symptoms are dyspnea and pain in the affected area, with no
statistically significant difference between the various types of effusions.

» The most frequent histological type of malignant effusion is metastatic pulmonary
carcinoma (40.51%).



e In 86% of malignant effusions, the fluid is exudative, whereas in 73% of non-malignant
effusions, the fluid is transudative.

 In patients with malignant diseases, a transudative effusion may transform into an
exudative one due to protein accumulation and disease progression, while the reverse
process is not observed.

* A positive cytological examination of pleural fluid is, in a significant percentage of
cases, associated with pleural carcinomatosis.

 The high percentage of false-negative results in cytological testing represents a
methodological limitation.

e The biochemical analysis of pleural fluid indicates that the albumin gradient, pleural
cholesterol, and total protein levels are key parameters for diagnosing malignant
effusions.

 Elevated levels of tumor markers such as CEA and CA15-3 correlate with malignant
pleural effusions; their use increases diagnostic accuracy.

e CAT72-4 demonstrates high diagnostic value, making it the best indicator among the
tumour markers studied.

* The combination of CEA with other markers such as CA15-3 and CA19-9 significantly
enhances diagnostic precision.

In conclusion, it can be stated that the application of specific tumor markers considerably
improves diagnostic accuracy while maintaining minimal invasiveness and clinical justification.

In the discussion section, Dr Aleksiev, based on factors defining the importance of the problem,
compares his results with those cited in the literature he references. On the basis of his research
and the results obtained, he formulates six summarized and significant conclusions, which are
directly related to the set objectives.

Contributions and significance of the research for science and practice

The dissertation of Dr Aleksiev demonstrates that the use of tumor markers in combination with
classical biochemical tests of pleural fluid improves diagnostic accuracy and provides valuable
information about the prognosis of patients with malignant pleural effusions. This, in turn,
facilitates their early detection and ensures an optimal therapeutic approach.

I fully endorse the additional contributions highlighted by Dr Aleksiev.

Publications Related to the Dissertation

In connection with his dissertation, Dr Aleksiev has three genuine scientific publications in
English, in all of which he is the first author.

A detailed analysis of the dissertation shows that the conducted research, the results achieved
and the formulated conclusions and contributions are entirely his own work.
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Final Evaluation

The presented scientific work of Dr Aleksiev is the result of persistent, dedicated research
activity and disciplined methodology, enabling him to gain profound insight into the subject
studied and to achieve results whose statistical analysis yields important scientific and applied
conclusions. These findings will expand existing knowledge in the field of thoracic surgery and
the management of this pathology.

I'expect further scientific reports and dissertations to follow this topic in the future.

Based on the positive qualities of the doctoral candidate and the value of his dissertation,

I give a positive evaluation and recommend that the esteemed members of the Scientific J ury
vote in favor of awarding the educational and scientific degree “Doctor” to Dr Vladimir
Slavchev Aleksiev. A
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