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To the Chairman of a Scientific Jury 
appointed by order of 
the Executive Director of "Acibadem 
City Clinic UMHAT Tokuda" EAD 
No 355/21.07 2021 

 
REVIEW 

 
By Prof. Borislav Georgiev 

Head of the Cardiology Clinic at the National Heart Hospital 
Member of the Jury for awarding the scientific and educational degree "PhD", designated by order 

№355/21.07 2021 by the Executive Director of Acibadem City Clinic Tokuda Hospital EAD 
 

Regarding: PhD thesis of Dr. Ivayla Zhivkova Zheleva-Kyuchukova, PhD student on a self-study basis, 
Cardiology clinic, Acibadem City Clinic Tokuda Hospital EAD, 

 
Topic of the PhD thesis: 

"Interventional treatment in patients with left main stenosis and concomitant complex coronary 
pathology" 

Scientific tutor: prof. Milena Staneva, MD PhD 
 

 
The documents presented by Dr. Ivayla Zhivkova Zheleva-Kyuchukova – thesis, abstract, and 

additional documents are in accordance with the requirements of the regulation for acquisition 
educational and scientific degree “PhD” and rules of Acibadem City Clinic Tokuda Hospital EAD. I do 
not find any omission in the submitted documentation. 

I declare that I have no conflict of interest with the candidate. 
All presented materials are precisely arranged and described. 
No evidence of plagiarism. 
 
Brief CV data of the applicant 
In 1993 Ivayla Zheleva was admitted to the Medical University of Sofia and completed a 

higher medical education in 1999. After a competition, she started working in “St. Ekaterina" 
hospital as a doctor in the cardiology department. In 2002 she was assigned to specialize in internal 
medicine at "Alexandrovska Hospital", Medical University of Sofia. She completed her specialization 
in internal medicine in 2009 and the same year she was assigned to specialize in cardiology, which 
she graduated in 2013. In 2013, dr. Zheleva moved to Tokuda Hospital. In 2016 she completed a 
master's degree in public health and health management. Married, has one son. She has attended a 
number of courses and trainings abroad (Germany, the UK, Switzerland and the USA), mainly related 
to interventional cardiology. 

 
Importance of the topic 
The topic of the PhD thesis is contemporary and avant-garde. 
In 1978, Gruntzig published results of the first five coronary interventions, with two patients 

being treated with left main (LM) stenosis. High-grade LM stenosis is of clinical importance as it is 
associated with an increased risk of death. The 12-year survival of drug treated patients is 
unsatisfactory and varies from 35% to 49% depending on the number of other affected coronary 
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arteries. Over the years, much has been achieved in the revascularisation of LM stenosis patients, 
but remain many unresolved issues. Still, the weak spot of percutaneous interventions remains the 
risk of developing restenosis and the need for repeat revascularization. The effectiveness and safety 
of this procedure, especially with the development of new techniques and the routine use of second 
generation DES, is the subject of extensive discussion and has not yet been unambiguously 
answered. With advances in interventional cardiology and the introduction of DES, percutaneous 
intervention of left main lesions is considered a safe and reasonable alternative to surgery in 
selected patients (with low or moderate complexity of coronary lesions).  

 
Structure of the PhD thesis: 
The scientific work of Dr. Ivayla Zheleva is written on 158 pages according to the 

requirements and contains an introduction, literary review, methodology of the study with 
objectives and tasks, materials and methods and design of the study, analysis of results, discussion, 
and references and recommendations, bibliography. The dissertation is illustrated with 19 tables 
and 62 figures. Contributions are presented only in the Abstract, where a list of publications and 
scientific communications on the topic is attached. 

 
The introduction is on 3 p. The literary review is presented on 33 pages and shows very good 

awareness of the author regarding diagnosis and treatment in patients with left main stenosis, 
technical aspects of the interventional treatment of left main stenosis, patient evaluation and results 
of clinical studies and registries. On the basis of the literary review, the applicant defines the 
following prerequisites for the study: 

1. The left main artery has specific anatomical characteristics, the vascular setting various 
challenges for percutaneous coronary intervention (PCI) in technical and clinical terms, and is often 
accompanied by additional atherosclerotic disease distal in the coronary bed. 

2. Most randomized trials and registries present results after PCI of LM compared with CABG 
in patients with low or intermediate lesion complexity, and in only one, patients were treated with 
newer 2nd generation DES. All other studies compare patients with bare metal stents and/or 1st 
generation DESs. The clinical outcome of new generation DES implanted in complex anatomical and 
clinical scenarios has not been specifically described and commented on in the scientific literature. 

3. The issue of the efficacy and safety of PCI in patients with LM and high complexity of 
coronary anatomy, who are present in studies with mostly bare metal stents or 1st generation DES, 
remains unresolved, because of unfavorable results compared to surgical treatment. 

4. Sufficient and statistically reliable data have not been established with regard to the post-
PCI results of LM stenosis in patients with high complexity of lesions treated with 2nd generation 
DES, since for one reason or another these patients are either excluded or present in a very small 
percentage at all. 

5. In the Bulgarian literature there are published two pilot studies with retrospective follow-
up of 12 and 47 patients with PCI of LM stenosis with bare metal stents and 1st. generation DES up 
to 1 year respectively. In the available Bulgarian publications until 2019 there is no publication of a 
prospective study with long-term results in a large group of patients with PCI on LM stenosis, but 
also with complex distal coronary pathology and implantation of the second generation DES. 

  
The bibliography is arranged alphabetically and contains 276 titles, of which 6 are in Cyrillic 

and 270 in Latin. 
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Dr. Ivayla Zheleva aims at her research work to analyze the clinical, anatomical and procedural 
characteristics in patients with unprotected LM stenosis and accompanying complex coronary 
pathology, in which the percutaneous coronary intervention with second generation DES 
implantation was conducted, with a view to determining the effectiveness and safety of the 
procedure in terms of early and remote (2-year) prognosis, as well as the establishment of 
predictors for major adverse events. 

 
In order to fulfill the goal, Dr. Ivayla Zheleva sets herself the following tasks: 
1. Defining groups after determining the complexity of coronary lesions according 

to Syntax Score-I in the research contingent of a series of patients with PCI of unprotected LM 
stenosis with second generation DES. 

2. Analysis of the demographic, clinical, anatomical and procedural characteristics of patients 
in the groups. 

3. Analysis of the results in two-year follow-up of patients with regard to the combined 
indicators of major cardiovascular events (MACE) – total mortality, cardiac mortality, stroke, repeat 
revascularization of the target lesion in both groups. 

4. Determine and compare the time-to-first MACE or event-free survival time in both groups. 
5. Determination of MACE predictors after PCI of unprotected LM stenosis. 
6. Development of an algorithm for interventional treatment of patients with unprotected 

LM stenosis with/without accompanying complex coronary anatomy. 
 
Methodological approach: The study included 53 patients with unprotected LM stenosis and 

Syntax Score ≥32 (SS ≥ 32) and a control group with 83 patients with unprotected LM stenosis and 
Syntax Score <32 (SS< 32). Pre-procedure preparation described by the applicant can become an 
excellent protocol before any coronary intervention. Procedural features indicate good theoretical 
preparation of the dissertant in the interventions of the coronary arteries. 

The statistical analysis shall include various analyses which are in line with the objectives set. 
 
Results: The results obtained by Dr. Ivayla Zheleva are laid out diligently in 37 pages of the 

dissertation. The results are well illustrated. The results obtained correspond to the objectives of the 
study. 

The discussion of the results is presented on 25 pages and analyzes the data received and 
compares, where possible, with other publications on the topic. 

Based on the results and their analyses, Fig 55 of the PhD work is the most significant result 
of this large-scale study work – an Algorithm for patients with LM stenosis has been made. It also 
took into account data from publications on the topic, as well as some of the more famous, already 
created algorithms 

  
Conclusions: Dr. Ivayla Zheleva offers 17 conclusions. 
1. The relative proportion of patients studied with SS ≥ 32 and LM stenosis is high (38%) and 

commensurable with international studies (35-43%). 
2. No statistically significant difference is found in terms of baseline demographic and clinical 

characteristics in the study (SS≥32) and control (SS<32) groups, making them comparable. 
3. Unlike data in other scientific studies, some of the studied indicators determine a higher risk 

profile of patients. 
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4. The complexity of pathology in patients with SS≥32 is determined by the establishment of the 
greater frequency of a number of anatomical features of the LM lesion and concomitantаnt 
coronary disease. 

5. The complexity of the subsequent PCI in the complex anatomy group (SS ≥ 32) is confirmed by 
a number of significantly higher procedural indicators. 

6. Procedural success rate is 100%  achieving the goal of maximal revascularization and no 
difference between groups is matched. Low rate of procedural complications (5.88%) is found, 
comparable to publications in a number of studies (3.8-10.4%) and no difference in groups. 

7. The rate of the combined MACE for the two-year follow-up period of the patients seria is 16.2% 
and is comparable with the data from a number of registers and studies (13.3 -17.8%). 

8. No significant difference is found between groups in both the combined MACE (18.3% for SS 
<32 and 13.2% for SS≥32, p = 0.435) and its separate components rate (total mortality) (10.8s / y 7.5%, 
p = 0.217), cardiac mortality (9.6 vs 7.5%, p=0.299), stroke (1.2% vs 0, p=n/a) and repeat 
revascularization of the target lesion (TLR) (7.2 vs. 9.4%, p = 0.661). 

9. The overall mortality rate is 9.6% and is higher compared to randomised studies, where it ranges 
from 5.5 to 8.2%, which could be explained by the fact that successive patients from real clinical 
practice are included in this study, with a high percentage of patients with ACS,  higher rate of risk 
factors and comorbidity and not least over 38% of patients with SS≥32. 

10. The incidence of restenosis and repeat revascularisation is 8.1% (7.2/9.4%, p=0.661) which is 
lower compared to published data from registers and other studies, where it reaches 14%. 

11. The predictive value of the angiographic control has not been demonstrated with regard to 
the two-year MACE, therefore we consider it appropriate to review and individualize the assessment 
of the timing of its performing, set out in the protocol at 6 months. 

12. Following PCI of the LM stenosis, event-free survival in the two-year follow-up is achieved in 
a high percentage of patients in both groups (83.8%) with statistically no significant difference 
between them (81.9% for SS <32 and 86.8% for SS ≥32, LogRank determined p=0.518). 

13. Low frequency of the combined MACE and repeat revascularisation is established, especially 
in patients with high SS. 

14. Prior MI, advanced renal failure (stage ≥3b) and two-stent technique are identified as 
predictors for major complications after LM PCI. For SS <32, MI is the most significant (p = 0.018), 
and for SS≥32 - advanced renal failure (p=0.032). 

15. In assessing the risk of MACE and the time-to-first event, previous MI, advanced renal failure 
and two-stent technique are also determined as predictors. As for SS≥32, again only advanced renal 
failure proves to be a predictor of risk (p = 0.043), while for SS <32 in addition to the previous MI (p = 
0.040) two-stent technique (p = 030) is defined as factors increasing the risk of more early 
manifestation of events. 

16. The accumulated data and experience allow the author to present an algorithm for 
interventional treatment of patients with unprotected LM stenosis in real practice. At the heart of 
the proposed pattern of behavior is the detailed assessment of the anatomical characteristics, the 
clinical condition, the personal preferences of patients and the possibilities of the medical institution 
and its structures, using as a basis the criteria set out in SyntaxScore and EuroScore. The predictive 
significance for the risk of major cardiovascular events of both systems has not been established, 
although they are still standard in current guidelines for revascularization. 

17. PCI of LM stenosis with second generation DES in patients with complex distal coronary 
pathology and the achievement of complete revascularization is a procedure with minimal risks and 
favorable follow-up results, with particular importance being the operator's experience and the 
capabilities of the respective medical institution to perform this kind of complex interventions. 
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The abstract is presented in Bulgarian and contains 78 pages and reflects what is written in the 

thesis. It is durable as required.  
 
Contributions: The contributions are reflected in the Abstract book and are 10, divided into 

two groups - with a scientific and original nature (6) and a confirmatory nature (4) and are important 
for invasive cardiology in Bulgaria. 

  
Contributions of a scientifically applied and original nature 
1. The first comprehensive study of real clinical practice on modern possibilities for 

interventional treatment of patients with LM stenosis has been conducted in our country. 
2. A large clinical material of its own series of patients with a wide age range and a high 

relative share of patients with complex anatomy has been analyzed, making it relevant. 
3. For the first time in Bulgaria, a prospective study has been carried out, establishing a link 

between a number of clinical, anatomical and procedural factors and the risk of major 
cardiovascular events after PCI of patients with LM stenosis. 

4. For the first time in Bulgaria, the application of the most up-to-date modern interventional 
techniques and methodologies for the diagnosis and treatment of the LM stenosis is reported. 

5. PCI of LM stenosis has been found in patients with complex anatomy and high SS to be a 
safe procedure and not associated with an increased incidence of major cardiovascular events 
during a two-year follow-up period, taking into account the operator's experience and the 
capabilities of the hospital structures. 

6. For the first time in Bulgaria is presented a complete algorithm for diagnosis and treatment 
in patients with LM stenosis. 

  
Confirmatory contributions 
1. The role of advanced renal failure, previous MI and two-stent technique use as predictors 

for adverse outcomes after LM intervention is confirmed. 
2. The importance of intravascular ultrasound in the selection of a stenting strategy and 

optimization of the final result is confirmed, with the achievement of a minimal stented area 
equivalent to international founding publications. 

3. It shall be confirmed that the control angiograph study has no predictive significance in 
terms of the frequency of major follow-up events. 

4. The lack of predictive importance of Syntax Score in terms of the risk of major 
cardiovascular events in patients with LM stenosis, commented in a number of current publications, 
shall be demonstrated. 

 
Publications: In connection with the dissertation Dr. Zheleva presents 2 full-text publications 

in journals and 4 abstracts from scientific forums. This fully satisfies the requirements, but it would 
be more important to publish in more prestigious journals in view of the high scientific qualities of 
the dissertation material.  

 
The dissertation work is written in good medical language, without significant errors. My 

minimal remark is related to the arrangement of the dissertation, as each chapter for better 
illustration could be started on a new page in the body of the dissertation. 

I believe that the presented text is extremely important for clinical practice in our country 
and it is desirable to be popularized among invasive cardiologists in Bulgaria. 
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Conclusion: I appreciate the work of Dr. Ivayla Zhivkova Zheleva-Kyuchukova on the topic 
"Interventional treatment in patients with left main stenosis and concomitant complex coronary 
pathology" as interesting in scientific terms and important for clinical practice. I consider this 
dissertation meets the requirements for awarding the educational and scientific degree "PhD" 
according to Academic Staff Development Act in the Republic of Bulgaria and the Rules for the 
Academic Staff Development at the Acibadem City Clinic Tokuda Hospital EAD. Based on the above 
merits of the dissertation of Dr. Zheleva, I strongly recommend to the honorable members of the 
Scientific Jury to vote positively and to award Dr Ivayla Zhivkova Zheleva-Kyuchukova the 
educational and scientific degree "PhD".  

 
04.08.2021 
Sofia 

 
Prof. Borislav Georgiev, MD, PhD 

 


