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PELHEH3UA

Ha pauceprauvoHeH Ttpya Ha tema“lIPUJIOJKEHUE HA AHAJIMTHYHHU METOIHU 34
OLEHABAHE HA BPB3KATA MEJK]Y KOCTHA
IJIBTHOCT, HUBA HA BbUOI'EHHU EJIEMEHTH 74 HA
OKCHUJIATUBEH CTPEC IIPU OCTEOIIOPO3A4”, nupenctaBeH 3a MNPUCHKIAHE HA
oOpasoBarenHa ¥ Hay4Ha cteneH ,,Jlokrop” oT Cserna [lerpoBa AcenoBa, Karenpa mo xumus u
omoxumusi, dapmanerrnuen Dakynrer, MemunuHcku YnuBepcutrer — IlmeBen, Haydno

HanpasiieHue 4.2 (XuMHU4eCKH HayKH), TIOKTOPCKa IporpaMa AHaIUTHUYHA XUMUS
Pesensent: npod. nxu Bacun Cumeonos, @axkynTeT no XxuMus u ¢papmanus,

CV ,,Cs. Ki1. Oxpuacku”

Kpamxu 6uoepaghuunu 6enexcrku 3a dokmopanma

Acuctent Cetyia AceHoBa € pojieHa npe3 1974 r. 3aBbpiiBa BUCIIETO CH 00pa30BaHUE B
XTMY — Codus npe3 2000 r. (Maructbp mo XUMHUYHU TEXHOJOTWH). 3aciy’kaBa CH Jia ce
comeHe, ye CBeTiia ACEeHOBa B TEUYEHHME HA HSIKOJIKO TOJAWHH CJIE]] AUILUIOMHUPAHETO CHU KaTo
Maructep B XTMY ycnsBa ga monmyuum npodecuoHanHa KBalu(UKalMs KaTo Y4HUTENd IO
cnenuanrHocT XUMHYHU TexHonoruu B TexHuueckusi YHuBepcuter — Codusi, Marucrbpcka
cTeneH no crneunanHocT GUHaHCH BbB BeNMKOTBPHOBCKUS YHUBEPCUTET, MAarUCThPCKA CTEINEH
VYuuten nmo xumus BbB @Dakynrera mo xumus u dapmanua, CY ,Cs. K. Oxpuncku”,
crienuagHocT TeopeTUYHW OCHOBM HA MEAMIIMHCKATa XUMHS B MEIUIIMHCKUS YHUBEPCUTET —

IIneBen.

[TapanenHo ¢ Ta3u akTHBHA JIEMHOCT MO JOMBIHUTEIHA KBAIH(UKALUSA U 00pa3oBEeHUE
AceHoBa pabOTH IbPBOHAYAIHO KaTo JIAOOpPAHT W YYUTENB MpodecHoHalHAa TMMHa3us ,,JIyu
[Tacteop” B IIneBen. Ot 2007 r. CBeTsia AceHOBa € aCHCTEHT B KaTeapa XUMHS U OMOXUMHUS Ha
®dapmareBTHYHUS GakynTeT Ha MeaunuHCKUs YHUBepcuteT — [lieBeH, kbaeTo paboTh U B

MOMCHTA.



Haykomempuuna oyenka Ha HayuHume mpyooge HA OOKMOPAHMA, U3NON36AHU 8

oucepmayuoHHUsL mpyo

Jloktopant CBeTsia AceHOBa MOCOYBAa B MaTepHAUTE MO JUcepTanusita cu 6 HaydyHU
MyOIMKaIUY, CBBP3aHU C JUCEPTAIIMOHHUS CH TPyH. JlOMBIHUTENHO ca MOCOYEHU 6 ydacTus B
HayuyHu ¢Gopymu (3 B uyxkOuHa u 3 B bbarapus), KOUTO CBIIO HMMAaT OTHOIICHHE KBbM

aucepragusTa. Mosita OIICHKA € CBbp3aHa CaMO C HAYYHUTE HY6J'II/IK3HI/II/I.

Ot mecrre HAay4YHH CTaTUHN OT IMPEACTABCHUS CIIMCHK ABC Ca Ha 6"bJIFapCKI/I " YCTHUPH — Ha
AHTJIMHACKH €3HK. Hpe,I[CTaBeHI/ITe MaTepHraJIii 3a HICCTTC HAYYHU (1)opyMa Ca KaKToO cjiacaBa: IICT

Ha aHTJIMICKU U €IMH — Ha OBJITapCKHU €3HK.

[To oTHOWICHWE HA TPAAUIHMOHHHTE HAyKOMETpUuHH oOueHKH (ummakt ¢akrop (IF),
kBaptui (Q), HaydeH panr Ha crniucanue (SJR), h - daxTop) 3a nybnukyBanuTe 6 Hay4HH Tpyna
JOKTOPAHTBT € MPEICTABUII CICHUTE HAYKOMETPUYHU OLICHKH: 3 OT CTaTUUTE ca 0e3 OIICHKH 3a
CIIOMEHATHTE IO-TOpE IOKa3aTenu, 3a APYruTe TPU HMMa JaHHH- Tpu mokazatens Q4, 2

nokazareist SJR oz 0.2 u equn nokasaren IF = 0.2.

Moxe aa ce 3aKiaro4d, 4ye Makap HayKOMETPUYHUTE OLICHKU Ja HE ca BHUCOKH, TE€ ca
JIOCTaThbUHU IO M3MCKBaHMUATAa Ha 3aKOHA 3a pPa3BUTHE HA aKaJeMUYHMs CbCTaB B PemyOinka
Bwirapusi, kpIeTO ce mpruema Hail -00m10, Ye 3a JOKTOpCKa AMCEPTaIs ca JOCTaThbuHU IOHE 2
nyOJIMKAalMU C HAYyKOMETPUYHHU olleHKU. JlokTopanT CBetiia AceHoBa € M3IIbJIHIIIA TOBA 00ILO
n3MCKBaHe. Mora camo Jia 1 Ioskejasl I0Beue CMEJIOCT IPU ThPCEHE Ha U3JAHUA C I10-BHUCOKH

MoKazareiu B ObjelaTa 1 HayuyHa JAeHHOCT.

B nyGnukyBanute 6 Tpyaa AceHoBa € I'bPBU aBTOP B €/1HA OT CTATUUTE, BTOPH aBTOpP — B
YETUPH TPyAa U YETBBPTH B €7Ha cTaThsA. KOJIKOTO M OTHOCHUTEIHO /14 € 3HAYEHUETO Ha MACTOTO
Ha JaJIeH aBTOp B CIIMCHKa HA CHhAaBTOPH 3a MaJieH TPyHX (BCUYKH ChAaBTOPH Ca PAaBHOCTOWHU B
€TUYHHSI CMHCBJI Ha CbBMECTHATa paboTa), BCce MaK € MPUETO Jla Ce OLIEHsABAa OTHOCUTEIHO MOHE
MPUHOCHT Ha J3JICH ChaBTOP I10 MO3UIMATA MY B CIIUCHKA OT aBTOpU. B T03u cMuCHI MOXKe J1a ce
3akmoud, ye CBersia AceHoBa MMa ChILECTBEH MPUHOC 32 U3pAOOTBAHETO U MYOJIMKYBAaHETO Ha

TPYAOBETE, BKIIFOYCHU B JTUCCPTAIUOHHUA TPYI.



Makap 4e nmpoekTHaTa AeHHOCT 4eCTO IbTU HE € CBbP3aHa AUPEKTHO C U3pabOTBAHETO Ha
KOHKPETEH JUCEPTalMOHEH TPYJ, CTPyBa MU CE€ YMECTHO Jla C€ OTOEJEKH, 4e aKTUBHOCTTA Ha
nokTopaHT CBersia AceHOBa B TOBa OTHOLIEHHE € TBbPAE J100pa U Y€ TpUTE MOCOYEHU HAYYHU
MIPOEKTa ce OTHACAT KbM TeMaTa Ha aucepranusaTa. [Ipoexture ca punancupanu ot Lllymenckus

VYHuusepcurert (2 npoekra) u MeauruHckust Y auBepcuteT — [1nesen (1 mpoekr).
[To my6nuKyBaHUTE CTaTUU € OTKPHUT €IMH IIUTAaT.
Ilpunocu na oucepmayuonnus mpyo na Ceemaa Acenosa

[IpencraBenusar aucepranroneH Tpyd Ha CeTiia AceHoBa € HanucaH Ha 208 cTpaHuIm,
BKitOuBa 44 tabmuuu, 39 durypu, 174 nurupaHu TUTepaTypHU HU3TOYHHMKA, KAKTO M HSIKOJKO
MPWIOKEHUS ¢ TaOMUIM C eKCIepUMEHTAIHW JaHH M aHKeTHU KapTH, W3MOJ3BaHU B
u3cieABaHUsATa 1O Temara Ha aucepranusTa. Camata aucepranuss € pasjeieHa Ha
TpaguimoHHuTe cekiuu Jluteparypen 0630p, Llen u 3agaun, Matepuan u meroau, Pesynratu u
oOcwxnane, 3akmouenue, 3soau, [Ipunocu, [TyOnukanuu, cBbp3aHu ¢ JUCEPTALIMOHHUS TPY/I,
[Tpunoxxenus u bubnuorpadus. [Ipencrasen e u aBropedepar Ha AUCEPTALMOHHUS TPYH, KOHTO

HAITbJIHO CbOTBCTCTBA HA CbABPKAHHUCTO HA CaMaTa JUucCCpTalus.

IlenTa Ha nucepranuaTra € akTyajdHa, ThH KaTO € CBbp3aHa C OOIIECTBEHO 3HAYUM
3/IpaBeH MpPOOJIEM - OCTEOINEHMs] U OCTEONOpo3a IMPHU MAIMEHTH — KEHU B MOCTMEHCTpYyallHA
BB3pacT. KbM mpobnema e u3non3BaH MoJiepeH U WH()OPMAIIMOHHO 100pe 000CHOBAH MOAXO0J —
MoJiyuaBaHe Ha MOHUTOPHHIOBH JIaHHU 32 BaYKHU KIIMHWYHH MOKa3aTeNH 4pe3 Ao0pe moadpaHu
U JIOCTHIIHU AHAJUTUYHU METOAM 3a TOJIsIM Opod OoOeKkTH (MalMeHTH), KaTO aHaJIU3bT €
OCBIIECTBEH OT NOKTOpaHT CBeryia ACEHOBa, a HE CE€ € pa3uyuTalIo Ha TOTOBU 0a3u JaHHU. Taka e
M3MbJIHEHa MbpBaTa WH(GOPMAIMOHHO Ba)KHA 3a/lada — HaAEKICH MOHUTOPUHT U OCUTYpSBaHE
Ha 0a3a aHHU 3a CIIeJBAIIM €Tall OT W3CIEeABAHETO — CTATUCTHYECKA OICHKA, Kiacu(ukarus,
MOJIeJINpaHe U UHTEPIPETUPAHE HA MOJYUYEHUTE JaHHU 3a MAIlMEHTH C 0cTeonoposa. BaxHo e na
ce oTOenexu, 4e TO3U BTOPU MH(OPMAITMOHEH €Tall € OCHIIECTBEH C M3IMOJI3BaHE Ha KIIACHUECKH
€IHOBapHallMOHHU CTaTHCTUYeCKH MeToau (aHanu3 Ha Bapuanuun ANOVA, xopenaiyoHeH U
pErpecroHeH aHanu3), KakTo U ¢ METOAM HAa MHOTOBapHAIlMOHHATA CTATUCTHKA, TO3HATH C HaM-
HOBOTO cH 0000IEHO Ha3BaHHWE ,,MAIIMHHO OO0y4YeHHe WM XemMoMeTpus. M3mom3BaHuUTE

XEMOMETPHUYHHU TIOJIXO/IA Ca OCHOBHO HepapXWyeH KJIaCTepeH aHaJIn3, HeepapXuieH KiacTepeH



anamm3 (K-means mode), dakrtopen ananu3. Te3um wmertoau momarat 3a croenuduyHa
WHTEpIpEeTaIrs HAa MOHUTOPUHTOBUTE KJIMHUYHU JIaHHU, KaKTO 110 OTHOIIICHHE HA OOCKTHUTE Ha
u3cnenBade (MAIMEHTH), Taka W IO OTHOIICHWE HAa XapaKTePUCTUKHUTE, KOUTO TH OIHCBAT
(mpoMeHIMBY B HM3clieBaHETO). [IpaBu BreuaTiieHHe OT M3JI0KEHOTO B JIUCEPTALMOHHHUS TPY/I,
4ye noktopaHT CBemsia ACeHOBa Ce € CIpaBWiIa YCIICUIIHO C JBaTa OCHOBHH HWH(OPMAIMOHHH
cThi0a B U3CJICABAHETO — XUMUYHUS aHAJIN3 ¥ CTATHCTUYECKAaTa HHTEPIIPETAIUS Ha KIMHHYHUTE
nanHu. Taka TS € peaqu3mpana JBaTa TIJIaBHU MPUHIMIA Ha JOKTOpAaHTypaTa KaTo

oOpa3oBaTeNHa U Hay4dHa CTEICH.

CrpliecTBeHUTE NMPUHOCH HA JUCEpTAalMOHHUA Tpyld Ha CBerna AceHoBa Morar jaa ce

0000IIAT IO CIIEAHWS HAUWH:

e [Ipennarane Ha HOB OpPUTHMHAJICH MapKep 3a Obp3a OICHKA HA CTENCHTA HA Pa3BUTHC Ha
3a00JISIBAHETO OT OCTEONOpo3a, Oa3upaH HE HA MHIAWBUAYAIHU CEPYMHHU KOHIICHTPAIUH
HAa MeJ M LHMHK, a Ha TAXHOTO OTHOIIEHHE; TOBAa € IOMBIHHUTEICH MapKep CHpPSIMO
KJIACUYECKHUTE MapKepH, CIOCOOCTBAILl AMATHOCTUYHATA MTPAKTUKA;

e Pa3zpaboTBaHe Ha perpeCMOHEH MOJEI, OMKICBAILl 3aBUCUMOCTTA MEX/1y KOCTHA MIIBTHOCT
(BaxkeH nuarHocTudeH (akTop) U JaBa IOMBIHUTENHU Mapkepa (AOA- aHTHOKCHAAHTHA
aKTUBHOCT) W WHJEKC Ha TenecHata maca BMI (ToBa ca mo-o0mu u JOCTHIIHH
rnapamMeTbpa, KOUTO HE ca CrenupuyHU 3a 3a00JIIBaHE OT OCTEOINOpPO3a); aJeKBATHHUST
MOJIeTT MOXK€ J1a CIY)KHM 3a TpeJCKa3BaHe Ha W3MEHEHHWE Ha KOCTHATa IUIBTHOCT IMPH
npeaBapuTesHo nozHasane Ha AOA u BMI;

e 3non3BaHeTo HA XEMOMETPUYHHU MOAXOAU € MO3BOJHIO MACHTU(DUIIMPAHETO HA TPYIHU
Ha nono6ue ((peHOTHNOoBe) OT MALMEHTH C U3MEHEHa KOCTHA ITBTHOCT, HO B pa3jMyHa
CTCTICH 3a BCsAKA WICHTH(UIMpPaHA Tpyla Ha MOJ00WMe; ToBa KiIacH(UIMpaHEe dYpes3
KJIacTepupaHe Ou MO3BOJIHIIO MO-00CTOWHO 0000IIeHre Ha 3a00BaHETO M HA HETOBUTE
edeKTH BbpXY MallMEHTUTE; JOMBIHUTEIHO ca HACHTUDUIIUPAHNA CHEIHU(PUYHU 32 BCEKH
(beHoTHI TapaMeTpH, KOETO JOMPHUHACS 32 U3SICHSIBAHE Ha CHEIH(UIHATA POJIS HA BCEKH

KJIMHAYEH TTapaMeThp 3a CbCTOSHHUETO Ha OTJCITHUTE TPYMH OT MalueHTH ((PEeHOTUTIOBE).

[Tocouenure cnopesa peleH3eHTa MPUHOCU CHBIAAAT C Te3H, APUHUPAHU OT JIOKTOpPAHTA,

KOCTO € rapaHiyA 3a TAXHaTa aACKBAaTHOCT.



3abenexcku u 8bNPoOCcU KoM OUCEPMAYUOHHUSL MPYO

HI/IcepTaHI/IOHHI/IHT TpyAd € HallMCaH CTCrHaToO U oe3 T'pCHIKHU, HO KaKTO ITPU BCECKHU HAY4YCH

TPyA U TYK MOrat aa Cc€ 3ajaaaT HAKOU BBIIPOCH 3a U3ACHABAHC HAa CbAbPKAHUCTO!:

1. 3amo ce mnpoBexIa CTaHIAPTH3MpPAHE Ha W3XOAHUTEC AHAIMTHYHM JaHHU MpPEan
npujaraHe Ha METOJIMTE Ha MHOTOBapUaIlMOHHATA CTAaTUCTHKA?

2. KakpB € (u3MYECKHAT CMHUCHJI Ha PErpeCUOHHUTE KOS(UIMEHTH B  €IUH
MHOTOBapHallMOHEH PETPECHOHEH MOJIeI?

3. 3amo KIacTepupaHeTo He ce pasriiexkaa KaTo TUIMYCH Kilacu(puKauoHeH MeToa?
3axnouenue

Jokropant CBeTiia AceHOBa € OCBHILECTBMJIA OPUTMHAIHO H3CJIE/IBaHE, ChYETABAIIO
EKCIIEPUMEHTAJIHO OIIPEJIEIIHE HA PEAULa KIMHUYHU [1apAMETPH, CBBbP3aHU ChC ChbCTOSIHUETO HA
OCTEONEHUSI U OCTEOIPO3a U CTATUCTUYECKH AHAJIW3 Ha MOJYYEHUTEC MOHUTOPUHIOBU JIaHHH.
JIOMBbJIHUTETHO Ca TMPOBEJCHU AHKETHU TMPOYYBAHMS, CBBP3aHH CBC 3a00JSBAHETO W
OTHOILLIEHUETO HA NAUKUEHTH U KOHTPOJIHU IPyNM KbM HAYMHA HA XKUBOT U IIOCIEACTBHUATA OT
3abonsaBanero. CBeria AceHOBa ce € CIpaBHJIa C OTACTHHUTE €Tald Ha HW3CIEABAHETO U €

YCBOUJIAa HOB U MHTCPECCH MOAXO/] 3a MHTCPIIPETAlA HAa KIIMHUYHU JaHHU.

Moerto 3aknroueHue 3a qucepTalMoHHUs Tpya Ha CBeTiia ACEHOBA € MOJIOKUTEIHO KaTo
ca CHa3eHW M3UCKBAHMATA Ha 3aKOHA 3a Pa3BUTUE HA aKaJeMU4YHHUs CbCTaB B PemyOnmka
bearapus u npaBuiaHHMIMTE 3a HeroBoTo mnpuiiokeHue. llle rmacyBam ,,3a” mpuchXKIaHE Ha
oOpa3oBaTenHaTa U Hay4yHa CTeleH ,,JokTop” Ha Ceetrna IlerpoBa AceHoBa no HarpasieHue 4.2

XUMUYECKH HAYKH, JOKTOpCKa MporpamMa AHaJIUTHYHA XUMHUS.
Codus, 12.08.2024 r. Penenzent: Ha ocHoBaHue un. 59 or 33114

npod. nxu Bacun CumeoHnoB



REVIEW

of the PhD thesis entitled” Application of analytical methods for assessment of the relationship
between bone density levels of biogenic elements a oxidative stress in conditions of
osteoporosis” presented for awarding of the educational and scientific degree “PhD” to Svetla
Petrova Asenova , Chair of chemistry and biochemistry, Faculty of Pharmacy, Medical

University — Pleven, Scientific trend 4.2 (Chemical sciences), PhD program Analytical chemistry

Reviewer: Prof. Dr. Vasil Simeonov, DSs, Faculty of Chemistry and Pharmacy, University of
Sofia

Short biographic notes about the PhD candidate

Assistant Prof. Svetla Asenova is born in 1974. She completes her high education at
HTMU -Sofia in 2000 as MS in Chemical technologies. It is worth noting that she receives
several additional qualifications as teacher in chemical technologies (Technical University —
Sofia), master degree in financing (University of Veliko Tarnovo), master degree teacher in
chemistry (Sofia University) and qualification in theoretical backgrounds of medical chemistry

(Medical University — Pleven).

Parallel to this activity in receiving additional qualification Asenova is working first as
laboratory member and teacher at professional gymnasium “Louis Pasteur “- Pleven and since
2007 is assistant professor in Chair Chemistry and biochemistry, Faculty of Pharmacy, Medical
University — Pleven till present day.

Scientometric assessment of the scientific publications used in the dissertation

Svetla Asenova presents in the dissertation a list of 6 publications used in her study.
Additionally, 6 participations at national (3) and international (3) meetings are presented as part

of the dissertation. My assessment deals only with the published scientific studies.

Two out of all six publications are in Bulgarian and the other four — in English language.
The presentations at the scientific meetings are, respectively, five in English and one — in

Bulgarian language.



Considering the traditional scientometric ranking (impact factor IF, quartile Q1-4, science
journal rank SJR, h-factor) Svetla Asenova presents following assessment for the published
papers: 3 of the presented papers are without any assessment by the ranks mentioned above and
the other 3 are properly assessed (all of them are with Q4 indicator, 2 of them have SJR less than
0.2 and one of the papers has IF = 0.2). These indicators fulfill the requirements presented by the

University authorities.

It could be concluded that the scientometric assessments although not very high, are
sufficient to meet the requirements of the Law for development of the academic staff in Republic
of Bulgaria where it is generally accepted that two published papers with scientometric
indicators are good enough for the defence procedure of the dissertation. This requirement is
realized by the publications presented by Svetla Asenova. | would like to wish her more courage

in searching for journals with higher indicators in her future scientific activity..

In the published 6 papers Asenova e first author in one of the papers, second authot — in
other four papers and fourth author in one paper. The meaning of the author’s position in the list
of co-authors for a certain study is quite relative (all co-authors are equal in the ethic mean of a
joint study), it is generally accepted to assess the contribution of a certain author by his/her
position in the authors list. Having this in mind, it could be concluded that Svetla Asenova has a

significant contribution in all stage of completing the papers included in the dissertation.

Although the project participation is not often related to the accomplishment of a PhD
thesis, it seems logic to me to mention that the activity of Svetla Asenova in this respect is very
high and three of the projects mentioned in the documents are directly related to the dissrtation
theme. The projects are financed by University of Shumen (2 projects) and Medical University —

Pleven (1 project).
No citations of the published papers were found till now.
Contributions of the PhD dissertation of Svetla Asenova

The PhD thesis presented is written on 208 pages and includes 44 tables, 39 figures, 174
cited reference sources as well as several supplements (experimental data tables and

questionnaires used in the experimental work on the dissertation). The dissertation itself is



divided into traditional sections like Literature survey, Aims and tasks, Materials and methods,
Results and discussion, Conclusion, Outlets, Contributions, Publications related to the
dissertation, Supplements and References. An abstract of the dissertation is presented, which
corresponds completely to the dissertation content.

The major goal of the dissertation is very up-to-date since it is related to a socially
substantial health issue — osteoporosis of female patients in post menstrual age. The problem is
treated in a modern and informational well defined way — experimentally obtained monitoring
data for important clinical indicators by the use of well chosen and accessible analytical methods
for a large number of objects (patients) as the PhD student is using own data sets and not ready
data bases. Thus, the first information task is accomplished reliable monitoring for creation of
data base) and the system is ready for the second information task — statistical assessment,
classification, modeling and interpretation of the data obtained. It is important to note that this
second information stage is realized by using classical univariate statistical methods (ANOVA,
correlation and regression or dispersion analysis) as well as by application of methods of the
multivariate statistics known recently as machine learning approaches or chemometrics. The
chemometrics methods applied are mainly hierarchical cluster analysis, non hierarchical
clustering (K-means mode), factor analysis. These methods help in specific interpretation of the
monitoring clinical data with respect both to the objects of the study (patients and to the
parameters describing them (variables). It is obvious that Svetla Asenova succeeded in
managing and applying both information aspects of her study — chemical analysis and statistical
data interpretation. In such a way she realizes both major principles of a PhD doctoral study — to

serve as educational and scientific degree.

The most significant contributions of the dissertation could be summarized in the

following way:

e Suggestion for a new original marker for rapid assessment of the level of development of
osteoporosis condition based not on individual serum concentration of copper and zinc
but on their relation; this could be an additional marker to the classical markers for
diagnostics;

e Development of a regression model describing the relationship between the bone density

(an important diagnostic factor) and two additional markers (antioxidative activity AOA



and body mass index BMI being general and accessible parameters but not specific for
osteoporosis condition); the adequate model could be used for prediction of bone density
changes if the parameters AOA and BMI are preliminary known;

e The use of chemometric methods made it possible to identify similarity groups
(phenotypes) of patients with varying bone density but in different level for each
identified group; this conditional classification could allow more reliable generalization
of the condition and the respective impact on the patients; additionally specific for each
phenotype parameters are identified which contributes for clarification of the specific role

of each clinical parameter for the condition of each separate phenotype.

The contributions pointed out by the reviewer coincide in many aspects with those

defined by the PhD candidate. This is a guarantee for their adequateness.

Comments and questions to the dissertation

The dissertation is written correctly and without significant errors but as in any scientific

work some questions are due in order to clarify some aspects of the content:

1.

Why a standardization of the input raw data is necessary in order to carry out correctly
the chemometrics methods?

What is the physical sense of the regression coefficients in a multivariate regression
model?

Why is clustering not considered as a typical classification method?

Conclusion

The PhD candidate Svetla Asenova has realized an original study, which combines

experimental determination of a series of clinical parameters related to the osteoporosis condition

and, additionally, statistical analysis of the data obtained. Several analyses of questionnaires

related to the condition and the attitude of patients and control groups towards the life style and

the consequences of the medical problem. Svetla Asenova accomplished successfully the basic

stage of the research and learned new approaches for clinical data interpretation.



My final conclusion concerning the dissertation of Svetla Asenova is positive as all
requirements of the Law for development of the academic staff in Republic of Bulgaria are kept.
I shall vote “Yes” for awarding the educational and scientific degree “doctor” to Svetla Petrova

Asenova in scientific trend 4.2 (Chemical sciences), PhD program Analytical Chemistry.

Sofia, 12/08/2024 Reviewer: Ha ocHoBaHue un. 59 or 3314

Prof. Dr. Vasil Simeonov. DSc



