CTAHOBHIIE

ot npod. Maprapura JlrobomupoBa AJiekcaHApoBa, 10H, PbKoOBOAMTET CEKTOP
sMeauuuHcka pusuka u onopusuka® npu Meauuuncku Yuusepcurer-Iliesen,
wieH Ha Hay4Ho xypu, Ha3Ha4yeHO cbC 3anmoBen Ne3945/19.12.2023 r. na Pexropa
Ha MY-IlieBen

Ha qucepranmonnus Tpya Ha 1-p TATAHA HEJIKOBA CUMEOHOBA, noktopant
Ha CaMOCTOSITETHA MOATOTOBKAa, OTYUCJIEHA C MpaBO Ha 3aluTa KbM KaTeapa
,,U3HUOJIOTUSL U MaTOoJOTHYHA (HU3HOJOTUS 32 MPUCHKIAHE HA OOpa3oBaTelHaTa U
HAay4YHA CTEIIEH ,,JIOKTOP® 110 HayyHara CrieluaiIHoCT ,, PU3MO0JIOrUsl HA JKUBOTHUTE
U YoBeka“, npodecuoHanHo Hampapienue 4.3. buomornuecku Hayku, o0JacT Ha
Bucie odpaszoBanue 4. [IpupoiHu HayKu, MaTeMaTuKa U UHPoOpMaTHUKa

Tema Ha aucepraumoHHuMs TpPYyA: ,,IIpoyuBane BimsiHMETO Ha BUTaMUH [[ u

BUTaMuH K; cTaTyca BbpXy KOCTHUSI TBPHOBBP IIPH KEHH C IOCTMEHOIAYy3alIHa

ocTeonopo3a‘

Hay4Hu pbKoBOaMTEIH: non. n1-p bopsina Pycesa, am

Jo1. 1-p 3npaBka PangroHoBa, 1M

KommiexkTbT mMaTepuanu, NpeACTaBeH Ha €JIEKTPOHEH HOCUTEN, € WU3TOTBEH B

II'BJIHO CHOTBETCTBHE C MpOILEAypaTa 3a NpuaoOuBaHe Ha 0Opa3oBaTesiHa M Hay4dHa

crereH ,,JIoktop™ B Menunuacku yausepcutet — [Tnesen (MY-ITnesen).

1. Kparku OuorpauyHu JaHHHM HA JOKTOPAHTA

J-p Tarsna HeaxkoBa CumeoHOBa 3aBbpIIBA CIEIUATHOCT ,MeauiuHa*
(mumioma Ne002931) BsB BMU-IInesen npe3 1994 r. Ilpe3 2000 r. s npugoOusa
crienuanHoct ,,Berpemnu 6onectu™ (aumioma Ne00077), a ipe3 2008 r. npumgoduBa
BTOpa crieruaiHocT , [ [neBMonorus u prusuarpus’ (nurtoma No22956). Cwe 3anoBen
Ne136/21.01.2020 r. Ha Pextopa Ha MVY-IIneBeH T e 3aurciieHa B JJOKTOPAHTypa Ha
caMmocrositeHa noarotoBka. J[-p CuMeoHOBa € OTUMCIIEHA C MPABO HA 3alIUTa ChC
3amoBen Ne404/06.02.2023 r. Ha ocHoBanue wi. 33(3) ot [TIPAC na MVY-IlneBen u
peuienue Ha dakynreTeH chBeT Ha pakynTeT ,,Menuuuaa* (Ilporokosn 22/06.02.2023
r.).

Ot 2016 1. mocera n-p Tarsna CuMeoHOBa pabOTH KAaTO aCHUCTEHT B CEKTOP

,ouznonorus‘ npu MY -ILieseH.



Ts BJIaJJ€€ HA OTJIMYHO HHUBO IIMCMCHO W I'OBOPHUMO AQHTJINMCKU U PYCKHU €3UK H
IMpUTC)KaBa MHOT'O I[O6pI/I KOMITIOTBPpHU YMCHHUA.

2. OO01a XapaKTepUCTHKA HA ANCEPTALMOHHUSA TPY/

JlucepTalMOHHUSAT TPy € HanucaH Ha 182 ctpanunu u BkirouBa: Beenenue — 2
cTp., Jluteparypen o630p — 51 c1p.; Llen u 3amaun — 1 cTp.; MaTtepuanu u MeToau — 5
ctp.; Pesynratu — 45 ctp.; O6cwxaane — 47 ctp.; M3Boau — 2 ctp., [Ipunocu — 1 ctp.
u Kuuronuc — 22 ctp. llutupanu ca 06mo 450 3arnasust, oT kouto 444 ca Ha JJaTHHUIIA
U 6 — Ha KUPUIHIIA.

3. AKTYaJTHOCT HA TeMaTUKaTa

OcHOBHa 11eJ1 Ha IUCEPTALMOHHUS TPY/I € J1a C€ YCTAHOBU CTaTyChT HA BUTAMUHU
1 u K> ipu sxeHH ¢ TOCTMEHOIIay3a]IHAa OCTEOIIOPO3a U J1a CE MPOYYU TEXHUST IPUHOC
M TepaleBTHYEH MOTEHLUAN MpHU yrpaBieHueTo Ha octeomnoposzarta (OII). Temara
0€3CIOPHO € U3KIIFOUUTEIIHO aKTyasHa.

Octeonopo3aTa 4ecTo MPOTHYA OE3CMMIITOMHO WU C HETUIWYHU KIMHUYHU
MIPOSIBU, KOETO € B OCHOBaTa Ha MOJLICHSIBAHETO Ha MpoOiieMa. YCIOKHEHUATA ca
TEXKKH, CBbP3aHU C WHBAIHUIWU3ALUS U HEPAIKO JeTaieH u3zxohd. Karo emnemeHT B
KoMIuiekcHOTO JieueHue Ha OIl ce mpemoppuBa cyrieMeHTanus ¢ BUTaMuH [ u
KaJILUA, HO BCE MOBEYE HAYyYHM JOKA3aTEJICTBA CBBHP3BAT KAJIMEBHUTE HOOABKU C
MOBUIIICH ChPACYHO-CHI0B PUCK MPH JIHIIA ¢ AeUuT Ha BUTaMuH Kp.

buoxumuunuTe Mapkepu 3a kocteH ThbpHOBBD (BKM) ca HOBM MHCTpYMEHTH 3a
M3CJIEIBAHETO HA IMHAMUKATAa Ha KOCTHOTO pemoaenupane. IIInpokoTo M BbBEXKIAHE
B KJIMHUYHATA MpakTUKa 00aue € 3aTpyAHEHO MOopaju JuIcaTa Ha OOLIOBAIHIHU
pedepeHTHH CTOMHOCTH, OCOOCHO MpHU KEHU B MeHomay3a. B bbiarapus wHsma
nyOJIMKYBaHU JaHHU 3a HUBaTa Ha BUTaMuH /[ u Ky, kakto u 3a HuBara Ha BKM mipu
xeHu B MeHonay3a u OIl. Te3u mapkepu ce npenopbuBaT KaTo Bb3MOKHOCT 332 PAHHO
YCTaHOBSIBaHE HA €eKTa OT MPHJIATaHOTO JICYCHHUE, HO B CTPAaHATa HU JIUTICBA OIUT B

KJIMHUYHOTO UM TIPUIIOKECHHUE.
4. JIutepaTrypeH 0030p M MO3HABAaHE HA NpodJiema

JluteparypHusST 0030p € HampaBeH KOMIETEHTHO H 3aabiadoueHo. [IpaBu
BIICYATJICHHE IIMPOKOTO ITOJI3BAHE M ITO3HABAHE HA CBETOBHATA JIUTEpATypa IO
npobiema. B 0630pa 1-p CumeoHOBa MbPBOHAYAHO € pasriieiaia emuIeMUOJIOTHITa
Ha OCTEOINopo3aTa U PUCKOBUTE (HaKTOpH 3a HEWHOTO paszButue. M3noxuna e pomisra
Ha €CTPOreHUTE B I[IOCTMEHOMNay3aJHaTa ocTeonopo3a. JloruuHo ca oOsCHEHU
XUMUYHATa CTPYKTypa W ¢usnonornyan edextu Ha BuTamuHu J| m K, kakto u
CBHINECTBYBAHETO HA TEXEH CHHEPTUYCH €(DEKT BHPXY KOCTUTE M CHPACUYHO-ChIAOBATA
cucrema.



JI-p Tarsna CuMeoHOBa € aHAM3Wpalia U3BECTHOTO B JIUTEpaTypara, KOeTo i €
MO3BOJIMJIO J1a OTIpPe/Ie HacoKaTa Ha CBOMTE HAyYHU HM3CJICIBAHUS. 3a MOCTUTAHETO
Ha IIeJITa Ha TUCEPTAIMOHHMS TPYJ ca MOCTAaBEHU 3a peliaBaHe 6 M3CIeI0BATEIICKH

3a/1auu, KOUTO ca (popMyIrupaHu KOHKPETHO H SICHO.
5. Marepuaju 1 METOAHU

Pasnenpr e pasmmucan moapoOHO. KOpEeKTHO ca H3JI0KEHH KPHUTEPUHUTE 3a
BKJTFOYBAHE M M3KIIIOUYBAHE HA YJaCTHUIIUTE B IpoyuBaHeTo. OopMenu ca aBe Tpynu
JuIa 3a aHaM3: paboTHa (62 KeHU) U KOHTpoJHA (38 »eHu). 3a MoCTUraHe IeJIUTE Ha
pa3zpaboTkaTa ca mpujiaraHu KIMHUYHU METOJH, aHTPOIIOMETPHS M COIMOJIOTHYECKU
Meroau. OueHsiBaH € GpakTypHHUIT pucK. [IpoBeneHn ca OMOXMMUYHHA WU3CIICIBAHMSI
3a OMpeeNIIHEeTO Ha Kanuui, hochop u ankanHa pocdaraza, KaKTO U UMYHOJIOTUIHH
TaKHMBa 32 U3MEPBAHETO Ha MapaTXopMoH, BUutamuH /I, ocreokaniuu u 6era KpocJlarnc.
['paMOTHO ca W3NMOXKEHU TMOJ3BAHUTE CTATUCTHUYECKH METOAW 3a o0paboTka Ha

MOJIYYEHUTE TaHHH.
6. CoOcTBeHH pe3yJTaTH, U3BOAU U MPUHOCH

CobcTBeHNTE U3CIEABAHMS Ca CTPYKTYPUPAHH B IIECT YACTH M Ca OHATJICJICHH C
MOMOIITa Ha ToJiiM Opoit durypu (65 6p.) u tabnuim (11 6p.). [Toayuenu ca MHOTO
pe3yiTaTi, KOUTO ca onucanu moapoOHo. IIpaBu noOpo BnedarieHue (QakThbT, de
rojisMa d9acT OT (UTYpUTE ca TEeHEPHUPAHM B caMara CTATUCTHUYECKa Iporpama.
N3Bonute ca KOHKPETHH M OTpa3sBaT HAMBIHO TOJYy4YeHHTE pe3yiTatu. Te ca
npencraBeHd B 6 ocHOBHU rpymnu. dopmynupaHu ca NMPUHOCH C OpPUTHUHANIEH W
MOTBBPANUTENICH XapakTep. Tyk OMX HCKajga jJa 1mocova HIKOM OT OPUTHHATHHUTE
MIPUHOCH:

1. 3a mbpBu 06T B bbarapus ca noiayyeHu JaHHHU 3a:

- craryca Ha BHTaMMH K; TpW XKGHHM B McHOMay3a M C IOCTMEHOIAy3aJlHa
0CTEONOopo3a.

- B3aUMOBpB3KaTa MexAy HuBata Ha BUTamMuHU J| u Kj, KOCTHUS TBHPHOBBD,
KOCTHATa MHUHEpPaJIHA IUIBTHOCT H (PpakTypHUS PHUCK TIPH IKCHH C
MIOCTMEHOMay3allHa OCTEONOPO3a.

- paHHO MOHHUTOpHpaHe Ha edekTa OT JeueHuneTo ¢ JleHo3ymab upe3 mpociiesiBaHe
JMHAMUKaTa B KOHIIeHTpauuute Ha 6eta Kpoc Jlanc u ankanna ¢ocdarasza.

2. OrmeHena e B3anMOBpB3KaTa MEXIy KOCTHATA MUHEPAIHA ITBTHOCT U HUBATA Ha
Butamunan /[ u K, B KOHTEKCTa Ha 1eceTroauIHus (PpakTypeH PUCK MIPH KEHH C



NOCTMEHOIay3ajlHa OCTEeOIopo3a M KCHH B MEHOIAay3a 4pe3 BaluANpaHUs B

boearapus ye6 6a3upan kankymnarop FRAX® .

[IpuHocuTe 110 TOJIIMa CTEMEH ca JIMYHO Aeso Ha A-p CumeoHoBa. T € mbpBU
aBTOp Ha TPHUTE CTATHH, HA KOUTO ce 0aszupa AMCEepPTAIMOHHUAT Tpya. CtaTuuTe ca
nyOJIMKyBaHM B OBJrapcku pedepupann W uHAEKCHMpaHu cnucanus c¢ Q4
(Revmatologiia u Journal of IMAB). 3a mepuona 2018- 2023 r T ¢ y4acTHUK B 0OIIIO
6 BBTPEYHUBEPCUTETCKU HAYYHU MPOEKTA, 4 OT KOUTO Ca MPUKIIIOYNIH YCIICITHO U 2

— B XO/I.

3AKVIFOYEHUE

JlucepTalluOHHUAT TPYA € W3rPaJeH BBPXY OOIIMPEH EeKCIepUMEHTAJICH
MaTepuail U ChabpKa OPUTMHAIIHA PE3yJITaTh OTHOCHO poJjiata Ha BuTaMuHu /| u Kz B
KOCTHHS ThPHOBBP MPHU KEHU C MOCTMEHOMNAaYy3aIHa OCTEOOpO3a.

JI-p Tarsna CumeoHOBa JIEMOHCTpHUpA CIIOCOOHOCTH 3a 3abJI00YEH aHAM3 Ha
MOJYyYeHU EKCIIEPUMEHTAIHU pe3yaraTd. JlucepTallMOHHUAT TpyJ OTroBaps Ha
BCUYKM M3MCKBAHMUS HAa 3aKOHA 3a pa3BUTHE Ha aKaJleMUYHHS ChCTaB B PemyOnuka
boarapus, IlpaBunHuka 3a mnpuiaraneto My W IIpaBuiiHMKa 3a pa3BUTHE Ha
akageMU4Hus cbetaB B MY -I1neBeH.

JlaBaMm MOJIOKUTETHA OLICHKA HA MPEACTABEHUS NUCEPTAIIMOHEH TPY, MPEIBU
OPUTHMHAJIHOCTTA Ha MOJIYUYCHUTE pe3yJITaTH U HAy4YHU IIPHUHOCH.

Yo6eneno me rimacyBam ¢ mojoxkuteneH BoT Ha ja-p TATSAHA HEJKOBA
CUMEOHOBA na 6bae npuchaeHa oOpa3oBaTeiHaTa U Hay4Ha CTeIeH ,,J{okTop® 1o
Hay4YHaTa CIEIUaIHOCT ,,(DU3MOIOTHs Ha KUBOTHUTE M YOBEKa', MPOQeCHOHATHO
Hanpasienue 4.3. buonornuecku Hayku, o0act Ha Buciie oopazoBanue 4. [Ipupoanu

HayK{, MaTeMaTuKa 1 UHPOpMaTUKa.

09.02.2024 r. M3rorBiyi cTAaHOBUILIETO. Ha ocHoBaHue un. 59 ot 33N/

[TneBen [TIpod. Maprapura Anekcanaposa, 10H/



STATEMENT

by Prof. Margarita Lubomirova Alexandrova, D.Sc., Head of Department of
Medical Physics and Biophysics, Medical University — Pleven, a member of the
Scientific Jury appointed by Order No. 3945/19.12.2023 of the Rector of Medical
University-Pleven

on the dissertation of Dr. TATYANA NEDKOVA SIMEONOVA, PhD student in
independent study with the right to defend, at the Department of Physiology and
Pathological Physiology for awarding the educational and scientific degree “Doctor”
in the scientific specialty “Animal and Human Physiology”, professional field 4.3.
Biological sciences, field of higher education: 4. Natural Sciences, Mathematics and
Informatics

Thesis title: “Investigating the effect of vitamin D and vitamin K status on bone
turnover in women with postmenopausal osteoporosis”
Supervisors: Assoc. Prof. Boryana Ruseva, MD, PhD

Assoc. Prof. Zdravka Radionova, MD, PhD

The set of materials, submitted on electronic media, is prepared in full compliance
with the procedure for acquiring the educational and scientific degree “Doctor” at
Medical University - Pleven (MU-Pleven).

1. BRIEF BIOGRAPHICAL DATA ABOUT THE PHD STUDENT

Dr. Tatyana Nedkova Simeonova graduated in Medicine (diploma No 002931) at
the Higher Institute of Medicine - Pleven in 1994. In 2000 she obtained a specialty in
Internal Diseases (diploma No 00077), and in 2008 she acquired a second specialty in
Pneumology and Phthisiology (diploma No 22956). By Order No 136 of 21 January
2020, she was enrolled in a doctoral program on an independent training basis.

Dr. Simeonova was discharged with the right to defence by Order No.
404/06.02.2023 of the Rector of Medical University - Pleven based on Article 33(3) of
the Regulations for Academic Staff Development of MU-Pleven and the decision of
the Faculty Council of the Medicine Faculty (Protocol 22/06.02.2023).

Since 2016, Dr. Tatyana Simeonova has been working as an Assistant Professor
in the Physiology Department at MU-Pleven.



She has an excellent level of written and spoken English and Russian and has very
good computer skills.

2. GENERAL CHARACTERISTICS OF THE DISSERTATION

The dissertation is written in 182 pages and includes: Introduction - 2 pages,
Literature Review - 51 pages, Aim and Objectives - 1 page, Materials and Methods - 5
pages, Results - 45 pages, Discussion - 47 pages, Conclusions - 2 pages, Contributions
- 1 page and Bibliography - 22 pages. A total of 450 titles are cited, of which 444 are
in Latin and 6 in Cyrillic.

3. THE RELEVANCE OF THE TOPIC

The main aim of this thesis was to determine the status of vitamins D and K in
women with postmenopausal osteoporosis and to investigate their contribution and
therapeutic potential in the management of osteoporosis (OP). The topic is extremely
relevant.

The course of osteoporosis is often asymptomatic or with atypical clinical
manifestations, which underlies the underestimation of the problem. Its complications
are severe, associated with disability and frequently lethal outcome. Vitamin D and
calcium supplementation are recommended as an element in the complex treatment of
OP, but a growing body of scientific evidence links calcium supplementation with
increased cardiovascular risk in individuals with vitamin K, deficiency.

Biochemical markers of bone turnover (BMT) are emerging tools for the study of
bone remodeling dynamics. However, their widespread implementation in clinical
practice is impeded by the lack of generally accepted reference values, especially in
postmenopausal women. In Bulgaria, there are no published data on vitamin D and K2
levels, as well as on BMT levels in postmenopausal and OP women. These markers
are recommended for early assessment of the effect of treatment, but there is a lack of
experience in their clinical application in our country.

4. LITERATURE REVIEW AND PROBLEM KNOWLEDGE

The literature review was done with competence and thoroughness. The extensive
use and knowledge of the world literature on the problem is impressive. In the review,
Dr. Simeonova initially discussed the epidemiology of osteoporosis and the risk factors
for its development. She outlined the role of estrogens in postmenopausal osteoporosis.
The chemical structure and physiological effects of vitamins D and K; are logically
explained, as well as the existence of their synergistic effects on bones and the
cardiovascular system.



Dr. Tatiana Simeonova has analyzed the known in the literature, which has
allowed her to determine the direction of her research. In order to achieve the aim of
the dissertation, 6 research tasks have been set to be solved, which are formulated
specifically and clearly.

5. MATERIALS AND METHODS

The section is described in detail. The inclusion and exclusion criteria of the study
participants are correctly stated. Two groups of individuals were recruited for the
analysis: working (62 women) and control (38 women). Clinical methods,
anthropometry, and sociological methods were applied to achieve the objectives of the
study. Fracture risk was assessed. Biochemical tests were performed to determine
calcium, phosphorus, and alkaline phosphatase, and immunological ones to measure
parathyroid hormone, vitamin D, osteocalcin, and beta CrossLaps. The statistical
methods used to process the data obtained are well described.

6. RESULTS, CONCLUSIONS AND CONTRIBUTIONS

The research is structured in six parts and illustrated by a large number of figures
(65 pcs.) and tables (11 pcs.). A lot of results have been obtained and are described in
details. The fact that most of the figures are generated in the statistical program itself
makes a good impression. The conclusions are specific and fully reflect the results
obtained. They are presented in 6 main groups. Contributions of an original and
confirmatory nature are formulated. Here | would like to mention some of the original
contributions:

1. For the first time in Bulgaria data were obtained on:

- The status of vitamin K3 in postmenopausal women with osteoporosis.

- The relationship between vitamin D and K; levels, bone turnover, bone mineral
density, and fracture risk in women with postmenopausal osteoporosis.

- Early monitoring of the effect of Denosumab treatment by tracking the dynamics
in Beta Cross Laps and alkaline phosphatase concentrations.

2. The relationship between bone mineral density and vitamin D and K; levels in the
context of ten-year fracture risk in women with postmenopausal osteoporosis and
postmenopausal women was assessed using the validated web-based FRAX®
calculator.

The contributions are largely the personal work of Dr. Simeonova. She is the first
author of the three articles on which the thesis is based. The articles were published in
Bulgarian refereed and indexed journals with Q4 (Revmatologiia and Journal of
IMAB). For the period 2018- 2023, she has participated in a total of 6 intra-university
research projects, 4 of which have been successfully completed and 2 are ongoing.
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CONCLUSION

This dissertation is based on extensive experimental material and contains
original results on the role of vitamins D and K5 in bone turnover in women with
postmenopausal osteoporosis.

Dr. Tatiana Simeonova has demonstrated an ability for in-depth analysis of
experimental results. The dissertation meets all the requirements of the Academic Staff
Development Act in the Republic of Bulgaria, its implementing regulations and the
Regulations for the Academic Staff Development at MU-Pleven.

| assess positively the submitted dissertation, considering the originality of the
obtained results and scientific contributions.

| will confidently give a positive vote to Dr. TATYANA NEDKOVA
SIMEONOVA to be awarded the educational and scientific degree “Doctor” in the
scientific specialty “Animal and Human Physiology”, professional field 4.3 Biological
sciences, area of Higher education 4. Natural Sciences, Mathematics and Informatics.

February 9, 2024 Prepared the statement. Ha ocHoBanue un. 59 ot 331[
Pleven /Prof. M. Alexandrova, D.Sc./



