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RELEVANCE OF THE DISSERTATION THESIS:

The contemporary development of medical science provides the basis for high
specialization and effectiveness of the new methods applied. Both in Bulgaria and
worldwide, there is an increase in the number of patients with pleural effusions, with
malignant hydrothorax remaining the main diagnostic and therapeutic challenge.
Over the last decade, Pulmonologists and Surgeons have been applying increasingly
sophisticated methods for precise diagnosis and differentiation of effusions. Despite
undeniable successes, minimally traumatic and optimally effective methods for
timely clarification and treatment are being sought. The creation of algorithms for
conduct and standards for an optimal approach to malignant pleural effusions is
being pursued. This determines the topic of the scientific work presented to me for

review as exceptionally relevant.

REVIEW OF THE DISSERTATION THESIS AND ANALYSIS OF THE
RESULTS:

Structural Characteristics The dissertation thesis presented for review
meets all structural requirements for a dissertation at the Medical University —

Plovdiv. It is printed on a total of 142 standard pages. The sections included are:

« 7 pages — Title page, Acknowledgements, Content, and abbreviations used

o 2 pages — Introduction



o 32 pages — Literature Review

« 1 page — Aim and Objectives

« 13 pages — Material and Methods

o 45 pages — Results and Discussion according to the set objectives.

o 2 pages — Summary and Conclusions

« 1 page — Final Conclusion

o 20 pages — Bibliography — 196 titles (mostly in English)

o 16 pages — Appendices — The dissertation thesis is illustrated with 10 figures
and 18 tables and 21 appendices.

« 1 page — Publications related to the dissertation topic

The Literature Review is divided into six main parts: The first three examine
the morphological and biochemical characteristics of the pleural space. The surgical
anatomy of the pleura is discussed. The significance of biochemical composition,
cytological analysis, and microbiological examination are consecutively presented.
Based on contemporary English-language literature, the author indicates the
foundations for an acceptable classification and the diagnostic problems in pleural
effusions. The following parts examine the development and current treatment

options for this pathological condition. An undoubtedly significant part of the
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literature review is the characteristic of malignant pleural effusions and the precise
evaluation of the diagnostic capabilities of tumor markers. The Literature Review
ends with well-formulated conclusions, pointing to problems requiring new

diagnostic and therapeutic solutions.

Aim and Objectives: The aim is clearly defined and fully corresponds to
modern research directions. The objectives are 7, logical, and sequential to the set

aim.

The fourth chapter, Materials and Methods, is correctly divided into two
parts. The materials presented include the study design, the investigated groups, and
the inclusion and exclusion criteria. The chapter concludes by indicating the study

location — UMBAL "Kaspela" Ltd.

The sub-chapter Methods includes the study data. The clinical methods by
groups are shown, along with the applied imaging and invasive methods for
diagnosis and treatment. A real novelty in the study is the presented histological
analysis with immunohistochemistry and the applied laboratory methods with tumor
markers. All applied tests are described in great detail, indicating the principle of the

method and the analytical procedure of the test.

The statistical analysis applies the following methods: Descriptive statistics,
Tests of Normality - Kolmogorov-Smirnov for non-parametric data distribution
analysis, Variance analysis of quantitative variables, Mann—Whitney Test for
non-parametric analysis of two independent groups. The author applies alternative

analysis, non-parametric analysis, and Correlational analysis for the evaluation
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of variable curves with Graphical analysis. Yonden index is used for the
assessment of sensitivity and specificity of the diagnostic test. The data processing

utilizes the modern software package SPSS and Microsoft Office 365.

The null hypothesis is rejected at a value of p<=0.05.

The Results and Discussion chapter is organized according to the results
corresponding to the 7 set objectives. The 151 examined patients are divided into 2

groups based on the verification of a malignant process.

Summarizing the investigated parameters from the expanded panel of
biochemical markers, the performed tests, and the derived correlations, the author
indicates that the most reliable remain the assessment of total protein and albumin
gradient and the levels of lactate dehydrogenase. He suggests that diagnosis can be
enriched by strengthening their application and including cholesterol levels and

examining the total leukocyte count and their subpopulations.

Lactate dehydrogenase levels remain a key element not only in
differentiating transudative from exudative pleural effusions but also in

distinguishing between malignant and non-malignant hydrothorax.

Applying the Mann—Whitney-U and Wilcoxon W tests, which again test the

significance of the examined parameters, it is seen that all tumor markers, with the
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exception of PIVKA, demonstrate a statistically significant difference between the
two groups with . Therefore, these markers can be linked to the malignant nature of

the effusion.

The values of CEA, CA15-3, CYFRA21-1, CA19-9, CA125 were examined
in patients with malignant and non-malignant pleural effusions. It was found that all
tumor markers were significantly elevated in the patients in the malignant group.
The use of markers like CEA, CA15-3 and others allows for an increase in

diagnostic accuracy and the minimization of unnecessary tests.

The combined use of markers improves diagnosis, although their individual
sensitivity may be lower. The most reliable marker among those examined is CA72-

4, and CEA performs comprehensively.

Dr. Vladimir Aleksiev indicates the possibility of distinguishing malignant
from non-malignant pleural effusions by classifying them into four groups: very
good (CA72-4), good (CA125; CA15-3), moderate (CA19-9), and poor (PIVKA).
As evident, CA72-4 shows the best discriminatory power between the two groups,

while PIVKA is classified as a statistically insignificant biomarker.

For unexplained pleural effusions, he recommends the combined testing of

CA15-3, CEA, and CA19-9, confirming their diagnostic capabilities.

According to the conducted analyses, the author calculates the sensitivity and
specificity of the derived threshold values as follows: CEA (75.9%/ 55.6%), CA19-
9 (48.1/18.1%), CAT72-4 (70.9%/ 12.5%), CA125 (75.9%/ 37.5%), CA15-3 (68.4%/



80.6%). The possibility of sensitivity is noted, which measures the test's ability to
detect the disease when present. It presents the percentage of patients who have a
malignant pleural effusion with a positive tumor marker and a correctly established
diagnosis. Specificity, in turn, measures the test's ability to identify patients who do
not have a malignant pleural effusion. It measures the percentage of people without

carcinomatosis who are correctly classified as non-malignant.

A comparative analysis with available contemporary literature data has been

performed on all results, confirming and developing established norms for conduct.

The work contributes to the better management of patients with unclear
pleural effusions by offering a framework for orientation in case of significant

deviations from the standards.

In Chapter VI - Summary and Conclusions, the author draws 6 significant
conclusions defining the specific characteristics of malignant pleural effusions: Age,
Location, Symptomatology, Etiology, and Characteristics. The last two conclusions
point out the derived biochemical parameters (total protein, albumin gradient, and
pleural cholesterol, levels of lactate dehydrogenase, leukocytes and monocytes) and

the Tumor markers with established high diagnostic value (CEA, CA15-3, CA72-4).

The Conclusion summarizes the significance of the research data.

On the last page of the work, a schematic Clinical-Diagnostic Algorithm for

action in patients with unexplained pleural effusion is presented.



The Abstract of the dissertation thesis by Dr. Vladimir Aleksiev meets all the
requirements of the Regulations for the Conditions and Procedures for Acquiring

Scientific Degrees and Occupying Academic Positions at MU Plovdiv.

In connection with the dissertation topic, Dr. Aleksiev has 3 publications in

scientific journals.

Conclusion: The presented dissertation thesis " Evaluating the diagnostic
value of extended biochemical analysis and tumor markers in differentiating
malignant pleural effusions " by Dr. Vladimir Aleksiev is relevant and possesses
high scientific value. It fully meets the requirements of the Law for the
Development of Academic Staff in Bulgaria for obtaining the scientific degree
"Doctor". This gives me grounds to give a positive vote and to recommend that the
esteemed members of the scientific jury award the educational and scientific

degree "Doctor' to Dr. Vladimir Aleksiev.

14 Oct. 2024 Prof. Alexander Tcherveniakov, MD, DSc
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