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This review was prepared according to Order No. P-109-139/05.04.2024 of Prof. Dr.
Dimitar Raykov, MD, rector of the Medical University "Prof. Dr. Paraskev Stoyanov" - Varna
and on the basis of the materials presented by the doctoral student: dissertation, abstract, report
on the contributions and publications on the topic of the dissertation work.

1. Relevance of the problem developed in the dissertation in
scientific and applied scientific attitude

The thesis proposed for review concerns an area that is undoubtedly debatable, and the
problem is significant and insufficiently well developed on a global and national scale,
especially in a practical-applied aspect. In this sense, the choice of topic is relevant and

necessary.

Beta-thalassemia (BTM) is a hereditary hemoglobinopathy with damage to the beta-
globin gene, reduced or absent synthesis of B-globin chains, oxidative damage to erythrocyte
membranes from the formed unstable tetrameric aggregates, and premature hemolysis. The
oxidative effect of free iron accumulated in the body as a result of regular hemotransfusions is
also important. Lipid peroxidation is a major molecular mechanism of free-radical toxicity, and
malondialdehyde (MDA) formed is a preferred marker for oxidative stress assessment. The
resulting endothelial dysfunction and increased arterial stiffness are important precursors of
atherosclerosis. Doppler ultrasonography of carotid arteries (CA) can early identify subclinical

atherosclerosis.
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In this regard, it can be concluded that the topic of the dissertation is successfully
chosen, current, with scientific significance and great practical application. In developing it,
the dissertation student shows good theoretical preparation and analytical abilities. The
dissertation is written in scientific language, with a very good style.

2. Degree of knowledge of the state of the problem and creativity
interpretation of literature

The doctoral student has used a total of 358 literary publications, of which 21 are in
Cyrillic and 337 are in Latin. Literary sources have been used in good faith and correctly, and
some of them have been cited in the text of the dissertation, which makes it possible to highlight
the personal contribution of the doctoral student. The bibliographic reference is sufficiently
varied and rich to carry out an in-depth scientific study of the subject. The choice of scientific
publications, the style and analytical nature of the dissertation work, allow us to summarize
that the doctoral student knows well the achievements of science in the field he studies,
systematizes known scientific achievements, synthesizes scientific theses, highlights and

formulates unsolved problems.

3. Brief analytical description of the dissertation work

The dissertation submitted for review has a volume of 137 pages and is structured as
follows: introduction - 2 pages, literature review - 34 pages, aim and objectives of the research
- 1 page, material and methods - 7 pages, results and discussion - 50 pages, conclusions - 2
pages, conclusion - 1 page, self-assessment of the contributions of the dissertation work - 1
page, bibliography - 12 pages, appendices - 2 pages, abbreviations used - 1 page. The content
of the chapters is divided into separate paragraphs, and at the end specific conclusions are
drawn, which present the results of the research, summaries and assessments of the issues under

consideration.

The main text contains 21 figures and 36 tables, which are appropriately formatted. The
structure of the dissertation is classic and meets the requirements.

In the introduction, the doctoral student argues the relevance and importance of the
topic and the research problem (pp. 5-6). The purpose and tasks of the research are formulated
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(p. 41-42), the research object and methodology are defined (p. 43-48), as well as the statistical
methods used (p. 48-49).

The object and subject of the dissertation work are correctly specified. A total of 78
participants were included, of which 38 children and young adults with BTM and 40 sex- and

age-matched healthy controls, who met the inclusion and exclusion criteria.

Research objective — to identify the presence of early vascular damage by examining
arterial stiffness of peripheral vessels and to study its correlations with some markers of
oxidative stress, lipid profile indicators and lipid indices in children and young adults with
beta-thalassemia major, is correctly formulated and corresponds to the real achievements

shown in the dissertation work.
The tasks of the dissertation work are precisely and comprehensively defined, related to:

1. Comparative evaluation of some baseline hemodynamic parameters (heart rate, arterial
pressure and pulse pressure) in patients with BTM and healthy controls.

2. Comparative evaluation of some hematological parameters (Hb, Ery and Hct) and
indicators of iron overload (serum ferritin) in BTM patients and healthy controls.

3. Analysis of indicators of lipid metabolism and some atherogenic indices, as markers of
cardiovascular risk, in patients with BTM and in healthy controls.

4. Determination of serum concentrations of MDA in patients with BTM and comparison with
those of healthy controls

5. Measurement and comparison of the local arterial stiffness of the two CA by echo-tracking
(ET) in patients with BTM and healthy controls.

6. Investigation of correlations between serum ferritin levels and indicators of lipid metabolism
and some atherogenic lipid indices in patients with BTM.

7. Investigation of correlations between hemoglobin values and lipid profile indicators and
lipid indices.

8. Study of the correlations of the ET parameters of the two CA with sex, age, indicators of
lipid exchange and atherogenic lipid indices in patients with BTM.

9. Investigation of the correlations of the ET parameters of the two CA with the levels of serum
ferritin and MDA in patients with BTM.

10. Study of correlations between splenectomy and ET parameters of both CA, indicators of
lipid exchange and atherogenic lipid indices in patients with BTM.
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Results and discussion. The obtained results, divided into three parts, are presented by the

doctoral student systematically, according to the tasks, well illustrated with tables and figures,

followed by a discussion.

1.

General characteristics of the study participants. Anthropometric and demographic
indicators were analyzed, such as age, gender, weight, height, body surface area, BMI,
smoking, chelation therapy, splenectomy. No significant differences were found between
the groups of BTM patients and healthy controls.

Comparative analysis of the obtained results in patients with BTM and the control
group. Hemodynamic parameters were compared. As expected in patients with BTM from
the hematological parameters, the mean values of Hb, Ery and Het were significantly
lower, and those of serum iron and serum ferritin significantly higher. In the lipid profile
of BTM patients, total cholesterol, LDL-cholesterol, and HDL-cholesterol values were
lower and triglyceride values were higher compared to the control group, without
statistically significant differences. Regarding lipid indices, significance was found only
for CRI-I and AIP, which was also reported by other authors. The difference in terms of
MDA between the studied patients and the control group is also insignificant, which the
doctoral student associates with the missed opportunity for a comparative study of the
serum levels of antioxidant vitamins. The analysis of the echo-tracking (ET) indicators of
the right common CA found a borderline level of significance only in AC (R), while for
the left common CA did not find statistically significant differences.

Correlation dependences of the results in patients with BTM. Strong positive
correlations of serum ferritin with a large number of parameters of lipid metabolism and
lipid indices such as - total cholesterol, LDL-cholesterol, triglycerides, CRI-I, CRI-II and
AtC have been demonstrated. A similar dependence in BTM patients has been established
by many other authors. Correlation analysis of hemoglobin values and lipid profile
indicators revealed a strong positive relationship with total cholesterol and LDL-
cholesterol, a moderate positive relationship with HDL-cholesterol values and a moderate
negative relationship with AIP values. A similar dependence has been found in other
studies. Lower pre-transfusion hemoglobin levels are associated with more severe
dyslipidemia, meaning that ineffective erythropoiesis is not suppressed and this leads to
higher levels of oxidative stress and increased dyslipidemia. These results confirm the need
to maintain pretransfusion hemoglobin levels above 95 g/L as recommended by the
International Thalassemia Federation. Regarding ET to assess the arterial stiffness of the



a1 vd bataszorg o1 .2nisq 991d) oini bobizib 21luz91 benisido o T .noizeuaeib hne s¥luse i

2oyl bas 2side diiw botsntznlii Hsw .edecs sdy of gaibiovas . /Hesitemetzve susb2 Isicr sol

stoizagazh & o bowelia

siigergomsh bns sisioqordin /. etaeqiziting vbue 9l To 2sivsinatagieds Ixtansd)
AMA s918 g0tz vbod Lidgiod dduisw sbrsy sgs es dove boxvisns stevr stalsibni
rosisd hawot svowr 29onssltib Ineoitingiz oM vraomanslge .ygerods moitslads gnilom
2lottnos viilssd Lag 2instizqg M TE 1o 2quoty oy

lottnos adt bar MTE diiw sinsiteq i atluesr bonisddo adi Yo sivviroe srigieqmo )
ol MTH diiw 2insusq ai batssqzo 2A basgmos 912w 2rwremeieq 2icnnzbomal JBO1E
¢hingoitingiz 919w 19H bag v1H .dH To zoulgy assm o avomwning noigolotnmet s
o\Wovg Wi\ orlt 61 edgid vhnsoftiagiz nitinst minse bus noti munsz 1o w200y bue 19 w0!
a1 2oulsv lowsizolodo- IAH bae lowsizslodo-JAT lorstesloda lnior etusitg MATE e
woifiter quong fotans ol 01 bowsqgmos vedgid ssw 2sulss shitus doti bng w0l
7lnio bawot 26w sonsoitingie 295w Wial\ unibisgss zsonarsitib snesitingie vllesite gt
Yo 2imsy ni wua915Thb oA 2rodiuc 1adio 7d bshoqst cals esvr doidu TIA brs 1-1517 161
wdt dotba aneaflingient ozls 2i quoty lonineo ot bap einsiteq bsibuz ot naswisd b AN
orit To vbute 970m180Mm0d & 1t viinshoggo bsezim ody diiw 2otsisnzzs insbulz In1omol
o zro1esibrt (V) ywihonwv-ot\as o1 10 zizvisns 9dT .2mimstiv nshizoitng 1o 2lovel rimss
1ot alicy () I ai vino sonsaitingia o lavsl snilsbiod & bouot A memmoes tlziv ods
290n91511ih tnsvitingiz ¢lssiteitssz bt 1on bib 2. normaroy ol o

silizoq gnond MTY diiw etnsideq ni etlueoy adi Yo 239nsbaoaqeb nonulavied
bun mavodntom bigil to zstemeisg 1o vodmisn ogisl s driv wWnsy, mstse 1o znoisiumng
brs -1 . 1-151) .esbisuylgin Iostesloda- YU lorsizslons lelor - 28 donz saaibha higil
byrietldstes noed 2sd z1asitsq M8 ni samobrugeb wlitmiz A bstrtienormob nosd s76d MA
s\iowy higlh bne zsulsy widolgomsd o ezievisne noislsmio) odue mito npon et
-10.1 bne lowteslodo Istor dtiw qidenoitslss avifieoq pnove s bolssvar srotsuibn:
aintsbom g bas eaulsy lorsesions- IAH diiw gidenoisior gvitizong wietshorn & lowtasind
tordto i bauol nosd asd sonshnoqeb 1wslitmie /. eewlss 912 i qidenoitsls 97118390
“19vse vtom diiw boteioozes 918 elovsl nidoigomod moizuipmEt-o1q 19nod zvibiz
o1 zbsol 2ids bk bosesnqque joa 2i ziesioqorrdtvis svitastioni el guiesm oimshinile o
basi st amitnos 21luest sesd [ simsobigilezh beesaroni bns exsnz o ritubivo 1o elavsl worlgin
ot vd bebnommooss es Ty 20 svods zloval nidofuornsd noizsitensstsn aisinienm o)

offt o zeanTtise lehons ot 220228 o1 YA gnibiegsdl .noiletubsT sirseeslsd T snoitsmsta!l

|

-
g



common CA, a moderate positive correlation of age with PWVp values (R), a strong
positive correlation with PWV (L), a moderate positive correlation with B-stiffness was
observed in the BTM patient group (R) and a strong positive correlation with B-stiffness
(L). When comparing these indicators in patients under and over 26 years of age, higher
values were also found at older ages, which confirms data published in the literature that
changes in arterial elasticity begin at a young age and increase with increasing age. Strong
positive correlations of B-stiffness of both CA and of PWV of the left CA with gender
were also demonstrated, more pronounced in women. Regarding the lipid parameters
related to the development of atherosclerosis and vascular stiffness, statistically significant
positive correlations of PWVP and B-stiffness of both CA with CRI-I, CRI-II, AtC and
triglycerides were demonstrated. The values of the B-stiffness parameter, measured on the
left CA, also correlate positively with the mean values of total cholesterol. The study did
not demonstrate a statistically significant correlation between ET indicators of arterial
stiffness and laboratory values of MDA. Regarding serum ferritin, a statistically significant
positive correlation was found only with the B-stiffness index for the right CA. A possible
reason for the lack of correlations between these parameters is the small group of patients
studied. Splenectomy correlated strongly positively with LDL-cholesterol and total
cholesterol values. A strong positive relationship was also established with the levels of
non-HDL-cholesterol, and a moderate positive relationship with the levels of CRI-II.
Regarding arterial stiffness indicators, a moderate positive relationship was found with p-
stiffness (L), Ep (L) and PWVB (L) values. The results obtained are consistent with those
of other studies and based on their significance, the PhD student assumes that the risk of
CVD is greater in splenectomized BTM patients.

Based on the obtained results and literature data, Dr. Petrova logically formulates ten

succinctly presented conclusions.

The abstract is compiled according to the requirements and correctly reflects all the
main parts of the dissertation. In terms of content, the contributions indicated in the abstract
reflect objectively the achievements of the doctoral student.

On the problems treated in the dissertation, PhD student Dr. Kristina Petrova has made

three publications in Bulgarian publications and two participations in scientific forums.
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5. In children and young adults, there is a positive correlation between lipid indices and
arterial stiffness indicators.

6. Splenectomy correlates with more severe dyslipidemia and arterial stiffness.

7. Identification of subclinical vascular damage is a potential approach for screening and

prevention of cardiovascular complications in patients with BTM.

5. Publications on the dissertation work

Three publications of the doctoral student on the dissertation are indicated, which are
sufficient and present the main points of the dissertation. It is clear that the PhD student's ideas
and scientific achievements have received public recognition and are being used by the

scientific community.
CONCLUSION

The dissertation proposed for review on the topic "Influence of oxidative stress on
early vascular damage in children and young adults with Beta-thalassemia major" is the
personal work of PhD student Dr. Kristina Petrova. The abstract is correctly composed, such
as development, layout and presentation of scientific achievements and contributions. The
publications correspond to the topic and content of the dissertation work. The dissertation
research was developed in accordance with the requirements for the acquisition of the
educational and scientific degree "doctor" of ZRASRB, and the Regulations for its application.
Dissertation work has a completely finished form. It demonstrates current scientific and applied
achievements, which represent a contribution to the practical solution of a wide range of
problems related to patients with beta-thalassemia major. There are all the necessary grounds
for me to categorically declare my positive assessment of Dr. Kristina Petrova's dissertation

research.

In conclusion, I strongly suggest to the respected scientific jury to award Dr.
Kristina Petrova the educational and scientific degree "doctor" in the scientific specialty

"Pediatric "'.
=
JamMdeHO Ha OCHOBAaHHE 4L 5,
12.06.2024 r. Reviewer: | 8. © jB“Z%rlgf;I;Mem (EC)

/Assoc. Prof. Dr. Peuuéhivachev, MD/
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4. Summary of strengths of the dissertation work

1. JlacepramusTa TpeTHpa aKTyalHa H 3HauuMa npobnemaruka. The analysis of the
pathophysiological chain - oxidative stress, endothelial dysfunction, altered vascular elasticity,
enables the stratification of cardiovascular risk in patients with BTM, by evaluating lipid
profiles/indices and echo-tracking indicators of the carotid arteries.

2. The dissertation is very informative and demonstrates the author's rich awareness of
the issues presented in the analysis. The logical sequence of the exposition allows the author
to argue his conceptual thesis.

3. In the introduction, the topicality of the topic is adequately commented, the research
problem and the thesis of the study are formulated. The subject, object, purpose and tasks of
the dissertation research are correctly defined.

4. The PhD student knows the problem in depth. The dissertation is based on a wide
range of researched scientific sources. The author demonstrates analyticity and conceptuality.

5. The doctoral student shows indisputable research skills - he knows the subject matter
very well, he highlights the unsolved problems of the researched issue.

6. The results achieved in the course of the dissertation research have been practically
approved.

5, Scientific, scientific-applied and contributions with a confirmatory character
The dissertation research has scientific and scientific-applied contributions in the
following directions:

1. For the first time in Bulgaria, in patients with BTM, the stiffness of the carotid arteries
was measured using the echo-tracking methodology and the lipid profile and indices
were evaluated, analyzing their relationships with the indicators of iron overload,
oxidative stress and arterial stiffness.

2. Calculation of lipid indices is a potential clinical tool for cardiovascular risk assessment
in patients with BTM.

3. Determining the stiffness of the carotid arteries using the echo-tracking technique is an
accessible, non-invasive and useful method for assessing vascular health in children and
young adults and can be included in the algorithm for monitoring patients with BTM.

4. In children and young adults, there is a positive correlation between lipid indices and
arterial stiffness indicators.



Arow moitetrazeib st Yo edinnantz 1o wismms? &

siit 1o sizyiens ol | SANTBMONOGYN BVHVEHE 1 SHIGYTAS BANTSGT sTewusrooon)|
Lanitzglo wlvoess bovetls noitonutesb Isiladsobns .« zo11e 2/iebi o - nisds Isoigoloir rdendineg
Liail gmitsulsss wd MTA diiw 2msiteq ni deir wluoesvoitags 1o noimsititers st saldoq
25nans bitorso ot Yo 210ts2ibat guidsnn-odes bre 290 baite ditorg

1o 2zsnsinws dot 2odius sibt eotsntenomsb bas sviterctat viov «i noitureaib ad i~
Toriiie st 2wolls aomizonxs oift Yo somanvoe Isoigol sil T zizvinas sdt ni butnoesiq »au2et »i;
eizsdt Ysidnmonng s gt of

rnsveet ol butnsmmos ylstsupsbs 2i siqot ot Yo wilsoiqor sdr ot subotie il £
to e dest bak seoqiug Josido do9idue 54T borsiummol sy <hise ot 1o zivadl o bac irvairfures
Loniteh shivsmios 9v dowsest aoitsrio: 21l of;

sbiw 5 o boeed #i aoitshszzib od1 digsb ni msidory i 2wond trobie Gdd odT Lt
dilsiiqgsanes brs pisitlens 2atsriznomsb vodius odT 299104 sitisasioe borduicvas to N IRY

L 9idue sdt ewond od - eliide doesesr sldstuneibii zaodz mshuts lnoiach sl #
suei badwsess ot to emmidong baviozme ot avtildgin od liow w1y

Heoitssiq moeed ovsd dotsses noimhisezib vl Yo 921509 o1l i boveidus #tueor od !

Lo roteey

whwieds Cotemitaos & ditw noitudivioo: bas bailgqe-aftitnsise sitisuoise 7
offy ai enoiludiinog bailqge-aititsioz bue oftitneise 76 duieses noishoseil, of |
znongoantb prca!iol
#9imars bitoiso o to 2zonttite adl MTE difw zinoiteq i clisgludd 4 s 701 sidt w03 1
eooibit ik olitowg bigil sdt bos vgoloborism ynidosn-oras st gaien buvusam 26w
Asohisvo no1t to zwissibai sdt ditw eqidenocitelon tiod gaisylsni Lotoulsrs sew
zzoriftiie {eivsis bas arwe erilghivo
Jnofiiezoeen A-i1 iworsvoibiso 10t lood Isviails initnstoq & 2t 2o0ibai bieil 1o soitiualg’y €
WTH divwr atnsiisg o
16 21 sppinds9r gnilosd-ors ot grias zaiane bitowss odi 1o ~zoditis: i) amigimoiad
brs notblido ni tilsod 18lusesy yniz2sees 10t bodtam lisay bas sviessro non sldics soop
LT dhie esnoiisq gnivorino: 10t rsiouls st gi bebisloni sd nes boi 25lubs PO o
brie. 2suibni bigi! negwisd noitrlomios svitizoq s =i s196ly etlnbs unvey bas nublida ot L

2108601hni 2earfliite Iniens



