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Unen Ha HaydHOTO )kypH 1o [Iponeaypa 3a npuchkxkaane Ha oOpa3zoBaTesiHaTa U Hay4yHa CTETIEeH
,»JOKTOP*‘ ,Ha3Ha4eHO chC 3anoBen Ha Pexropa Ha MY Ilnesen Ne 1514/30.05.2023
Joxropcka nporpama ,,PeBmaronorus®,
[Tpodecnonanno HanpasieHue 7.1. Menununa,
Ob6nact Ha BucieTo oOpa3zoBaHue 7. 3apaBeona3BaHe u CIOPT
Otnocuo Hucepranus na tema: BJIMAHUE HA TEJIECHUSA CBCTAB BBbPXY KOCTHATA
MUHEPAJIHA TUITBTHOCT, USBMEPEHA YPE3 DXA HA [1JIO TAJIO
Agtop: 1-p Maptun HukonaeB Hukosios
B Karenpa “Kapauonorus, myaMosiorus u eHIoKpuHosiorus”, Menuuuacku Pakynrer,
Menuunnacku YHuBepcutet — [liieBen
Hayunu ppkoBoautenu: npod. Cuexana Tumesa, 1.M.H
Hom. CeBpanuna JlamOoBa, 1.M
CTaHOBMILIETO € M3rOTBEHO CBIVIACHO 3aKOHA 3a Pa3BUTHUETO HAa aKaJeMHHHUs cbCcTaB Ha P
bearapus, [IpaBuiiHrKa Ha TO3M 3aKOH 3a NpuiiokeHne B MY IlneseH.

1.00610 npeacTaBsine HA MPoLeAypaTa

[IpencraBeHUAT KOMILJIEKT MaTepHaik € B ChoTBeTCTBUE C [Iporeaypara 3a mpumpoOuBane
Ha OHC ,,noktop “ B MY — Ilnesen; [IpaBunnuk Ha MVY-IIneBeH. JJOKTOpaHTHT € U3MIBIHUI
BCUYKM KPEAMTH OT JOKTOpPAaHTCKAaTa MporpaMa Ha Hay4dHa CIEUHANIHOCT ,,PeBmaTonorus’”.
[IpencraBennuTe MOKYMEHTH W TyOJIMKAlMKM, CBBP3aHU C TeMaTa Ha JAUCEPTAllMOHHUSA TPV,

OTTOBApST HAa MUHUMAJTHUTE U3UCKBaHU 3a npuaoouBane Ha OHC ,,moxTop®.

2. Kparku OnorpaduyHu JaHHU 32 JOKTOPAHTA

ABtopbsT I-p Maptun Hukonos e poxen mpe3 1993r B rp.JloBeu. 3aBbpuiBa cpenHo
obpasosanue B Esuxosa rumuasust “Exzapx Mocud I” rp. JIoseu ¢ Bucok ycrex. Bexnara cien
TOBa € MPHUET JIa ciie/Ba MeAUIMHa B MenuuuHckn yHuBepcuTeT, rp.Ilnesen, a nmpe3 2018r. ce
JUIIOMHpa KaTo MarucTbp. KbM qHeNIHa JaTa € cnenuaiucT mo peBmaronorus B KnmnHukara

no pesmaronorust Ha YMBAJI ,,I'eopru Ctpancku’rp. IInesen u ['naBen acucrent B Karenpa



“Kapauonorusi, myJlIMOJOTUs W eHAoKpuHosorus”, Meaununcku @akynrer, MeaUIMHCKH
VYuusepcurer — Ilnmesen. [I-p HukonoB mma peauna MeXIyHapOJHU HAydyHH U KIMHUYHU
KBATM(UKAIIMK, KOUTO BKJIIOYBAT y4acTHs B eBponeickus koHrpec nmo Pesmaronmorus EULAR,
2019r, 2020r u 2021r kakTo u ydactue B ACR 2022r.. Ot 2018r nocera paboTu mo mnpodaema
ocreornopo3a B rp.IlneBen ¢ HaOmo1eHHE HA TOJIIMA KOXOPTA MAIIMEHTH C OCTEONOPO3a, IPOBEIH
ocreonensutomerpus. [Ipe3 nmeproaa Ha noKTOpaHTypara, 1-p Hukonos ce e ceprudunupan 3a
U3BBpIIBaHEe Ha KIMHUYHA ocTeoneH3uTomeTpus DEXA ToBa gaBa Bb3MOXHOCT Ha AUCEPTAHTA
Ja HaTpyna Oorar KJIMHMYEH ONUT IpHU MalMeHTUTE ChC OcTeonmopo3a. Bnaaee oTinuHO
AHTJIMMCKU U JOOPO HUBO HA HEMCKH €3HK.

Hayunara neliHoct Ha n-p HukonoB e cBbp3aHa cbhC 3a00isIBaHUSTA HA OIOPHO-
JBUTATEITHUS anapar, KOeTo My MO3BOJIsBa J1a ChOepe HY>KHUS OMUT 3a IMarHOCTUKa, 00paboTka
Y aHaJIM3MpaHe Ha KIMHUYHUTE JaHHU 10 U30paHaTa TeMa 3a JJOKTOpPaHTypa.

3.AKTYaJIHOCT HAa TEMATHKATA U 1eJ1eChb00Pa3HOCT HA MOCTABEHHUTE LeJIU U 3a1a4l

AKTyalHOCTTa Ha Temara Ha auceprauuonuus tpya ,,BJIMAHUE HA TEJIECHUA
CBbCTAB BBHPXY KOCTHATA MUHEPAJIHA TUIBTHOCT, USBMEPEHA YPE3 DXA HA
AJIO THAJO* na n-p HukonoB mpou3xosk/jia OT colMalHaTa 3HAYMMOCT Ha OCTeornopo3aTra u
BOKHOCTTA 3a AuartHoctukarta upe3 DXA meronma -3ymareH craHgapT B KIMHUYHATA MPAKTHKA.
Edexture Ha TENECHOTO TEMIO BBPXY KOCTTa Ca KOMIUICKCHHM M HE Ca HAITBIHO H35iICHCHH. B
CBETOBEH Mama0 HapacTBaT JaHHUTE 3a HEraTUBHHS e()EeKT Ha HAaTHOPMEHOTO TETJIO BBPXY
KOCTHUTE U TsAxHaTa QpyHkuusa. ViMa maHHH, Ye MpH JIHIA ChC 3aTIbCTABaHEe, u3MepBaHeTo Ha KMII
ype3 DEXA moxke na nage HeBepeH pesynTtaT. CBhCTOSHHETO Ha CKEJIETHATAa MYCKyJaTypa €
ChILECTBEH (haKTOP,0NpeeNsil KOCTHAaTa Maca U 3/ipaBuHa. J[aHHUTE 32 pUCKBT OT OCTEONOpPO3a
npu manueHTu ¢ paznuyed BMI ca nenmocrarsunn u HeTouHu. Mi3MepBaHETO Ha TENECHUS ChCTaB
M aHaJIM3bT HA MAcCTHaTa M MYCKYyJHaTa mMaca € ChbBPEMEHEH IMOJXO0J], KOHTO ce HYXKJIae OT
NONYJspU3MpPaHe B KIMHUYHATA MPAKTHKA. TO JONMpHUHACS 3a U3SICHABAaHE HAa WHAWBUIYATHUSA
PHCK OT pa3BUTHE Ha OCTEOINOPO3a U 3a OINpeeisTHe Ha Hal-TIPaBUIIHUS TepareBTUUEH MOIXO/I,
CIIPSIMO MHAWBUIYATHUTE HYK/IH.

3. XapakTepHUCTHKA U Ol[€HKA HA TMCEPTALMOHHUS TPY]

HucepranmoneH Tpyn € HamucaH Ha 114 cranmaptam ctpanuni. CTpyKTypupaH e
CBIJIACHO M3UCKBaHUATA U € oHaryeneH ¢ 10 tabnuuu u 11 ¢purypu. Toii BkimtouBa BbBeneHue( 1
CTp), Juteparyper 0030p(36 ctp), pesyararu(13 crp) obcwxmane(33 crp), oudbmuorpadus(l2
cTp cbe 158 nuTeparypHu U3TOUHMKA, OT TAX €AMH Ha KUPWIKLA U OCTAHAIUTE HA JAaTUHULIA).

ABTOpBT TMOKa3Ba MHOTO Jo0pa JIHUTEepaTypHa  OCBEJOMEHOCT MO pa3paboTBaHUs

npooJieM.



OcHoBHaTa 1en Ha MPOydYBaHETO € JAepuHUpaHa scHO. TS BKIOYBA OIEHKAa Ha
acolMalyATa Ha TEJIECHUS CbCTaB (MAacTHA M YKCTa Macad) U KOCTHATa MUHEPaIHA INIBTHOCT 4Ype3
ckaHupaHe Ha 1su10 Tsu10 ¢ DXA. Ha Hes ca moJYMHEHH W M3CJIEBAHUATA B TUCEPTALUOHHUS
TpYA.

3amaunte ca GOpMyYIHpPaHH TOYHO M OTTOBAPAT HA OCTaBEHATA LIEJI.

MarepuanbT Ha IPOYYBAHETO, METOIUKATA, COOCTBEHUTE PE3yATaTH, AHATU3BT UM, KaKTO
¥ COOCTBEHHUTE U3BOJIM U MPUHOCH, Ca pasriie/laHu MOCIIeI0BaTEIHO.

[IpoBeneHO € PEeTPOCIEeKTHBHO MPOYUYBAaHE C aHAIM3MpaHE HAa JaHHU Ha TAlUEHTH,
npoBesiu ckanupane Ha 110 o ¢ DEXA B ML ,, ABuc Menuka“ — IlneBen, ¢ anapar Lunar
prodigy. B npoyuBaneto ca BxitodeHu 111 sxeHu Ha cpeaHa Bb3pact 59+8 roaunu. [lpu Besika
OT TSIX € MPOBEJICHO M3CIe[BaHe B 30HATA HAa TPhOHAYEH CTHJIO U ABETe Oelpa B MPEAHO-3aqHA
MPOEKIMs, KAaTO Cca aHAIM3UPAHU PErHCTPUPAHUTE MapaMeTpu OT OCTEOACH3UTOMETPHS U
TEJECEH ChCTaB.. AHAIM3UpaHU ca cToMHOcTUTE Ha T-SCore Ha nymOanieH rppOHaK, [-SCOre Ha
neete O0enpenn mmiiku, KMIT u KMC u aconmanuure um ¢ BMI u TenecHust um cheras.

[Tpu 16 >xeHu ca aHaTM3UPAHU JAHHU OT U3CIEABAHE HA IS0 TSUIO C PETMOHANICH aHAIIN3
Ha 14 anaromMu4HU 00JaCTH .

CraTuCTHUECKUTE METOJIM 3a OLIEHKAa Ha JIOCTOBEPHOCTTa Ha IMOJYYEHHUTE peE3yaTaTH
Npe/CTaB/IsBAT MaKkeT OT npuioxuu nporpamu(SPSS codryep,B.19) 3a craTuCTHYECKH aHAIH3H,
WHTEpPIpPETUpaHe U MpEACTaBIHE Ha JaHHMUTE. l3mon3BaHa € JAECKPUNTHUBHA CTAaTHUCTHKA,
BapHallMOHEH aHanu3, t- kpurepust Ha Goset.

Pesyntatute ca no6pe onarnenenu B Tadiauiy u ¢urypu. Mnroctpupar 3HauMMocTTa Ha
M3IOJI3BAaHUTE METO/IM 3a OlleHKa Ha acoruanusata Mexay KMIT u BMI.

B rmaBara ,,O0cbkaane” € HallpaBeH OOIIMPEH aHATU3 Ha PE3yITaTUTE Ha IMCEPTAHTa O
pasriiexjaaHata TeMaTHKa W CpaBHEHHE C TE3M Ha JIPYrd aBTOPH, pabOTUIM TO mpobdiema.
ABTOpCKHTE pe3yiTaTH ca CPAaBHEHH C JAHHUTE OT JIUTEepaTypaTa, KaToO KOPEKTHO Ca OIUMCAHHU.

JlucepTallMOHHUAT TPy 3aBbpIIBAa C MPEJICTaBEHU M3BOJU, C KOUTO CbM ChIJIaCHA U

KOUTO B 0000111eH BUJ MOTBBPKIABAT PE3yJITaTUTE OT MPOBEACHUTE IPOYUBAHUS:

1. Tlo-Bucokust BMI mpu manmentu 0e3 3aTHbCTSIBaHE € MPOTEKTHUBEH (AKTOp Cpelry

Pa3BUTHUECTO HA OCTCOIIOPO3a.

2. He ce oTkpmBa pa3iuka MeXIy KOJMYECTBO MEKH ThKaHM(MAacTHa M YHCTa Maca) B
AHJIPOM/IHA U TEHOUIHA 30HAa MIPH JIMI[A C Pa3InYHU CTOWHOCTH Ha T-Score mox u Hax /-1/.
JlaHHUTE MOAKpensaT BoJelara pojis Ha MYCKyJIHaTa Maca 3a MOAJbP)KAHE Ha

HopMasiHuTe croiiHocTH Ha KMIT.



3. YcraHoBeHa € CUTHU()MKAHTHO MO-HUCKA YHCTa Maca MpH MalueHTH CbC CTOHHOCTH Ha T-
score < /2,5/na mymbOarnieH rpprOHaK U OepeHa Muiika B CpaBHEHHE ChC cirydaute T-score
>[-2.5.

Te3u u3BOM MMAT BaXKHO MPAKTUYECKO 3HAYCHHUE.
[Tpunocure ca nepuHUPAHN KOPEKTHO W pa3KpUBaT JOCTOWHCTBATA HA JAUCEPTAL[OHHUS

TPy,

4. ABTopedepar
ABTropedepaTbT € ¢ o0uy obem 47 CTpaHHWIM, OTpa3sBa BSAPHO IMPEICTABEHUTE JaHHU U ¢
HalpaBCH CHOPCA HU3HUCKBAHUATA Ha CBHOTBCTHHUTC IIPABUIHHUIMA KAaTO OTpa3siBa OCHOBHHUTC

pe3yiiTaTtu, NOCTUIHATU B AUCCPTALMATA.

5. 3ak/04eHue

B 3akmiouenuwe cuuTam, 4e OMCEPTAHTHT IOKa3Ba MHOTO J00pa OCBEJOMEHOCT IO
npoOjemMa, mpujara ChbBPEMEHHU TMOJIXO0AM 3a 00pabOTBaHE HA JAaHHWUTE, AKIICHTHpPAa BBHPXY
3HAUMMOCTTa Ha M3MOJ3BAHUTE METOJM 3a OlLEeHKa Ha Bpb3kaTa Mmexay KMII u BMI. Toii
MOKa3Ba CHOCcOOHOCTTa cH Ja mojadepe u oOpaboTH HaydyeH MaTepual, KakTo W Ja HampaBu
CTAaTHCTUYECKU JIOCTOBEPHH M3BOJIM MO M30paHaTa akTyalHa U crenuduyHa 32 PeBMATOIOTHITA
TEeMa 3a BIUSHUETO Ha TEJIECHHUS ChCTAB BBPXY KOCTHATa MHUHEpAJIHA TUTBTHOCT, U3MEpPEHa 4pe3
DEXA nHa usuio Tsui0.

JlucepTallMOHHUAT TpPyA OTroBapsk HANbJIHO Ha KAaYECTBEHUTE W KOJUYECTBEHUTE
KPUTEPUH, 3aJI0KEHN B 3aKOHA 32 pa3BUTHE Ha aKkaJeMU4HHs chcTaB B PemybOnuka bearapus u
W3uckBanusita 3a mpuaoOMBaHe Ha oOpa3oBaTeHa U Hay4dHa CTerneH ,,Jloktop” Ha [IpaBunHuka
3a pa3BUTHE akaJeMH4HUs cbeTaB HAa MY Ilnesen. [lopaau ToBa qaBam MOJIOKHUTENHA OIIEHKA Ha
Hay4YHUs] TPyAd M OpU30BaBaM ujeHoBe Ha HaywyHoTo Xypu 1a mpuchadar Ha A-p MapTtun
Hukomnaes HukonoB obOpa3zoBaTenHaTta M HaydHa CTemeH ,,JIOKTOp® MO HaydHa CHEIHaTHOCT

“”PeBmaroiiorus’.

Ha ocHoBaHume un. 59 or 33N

12.06.2023 r. [Tpod. a-p Crostnka Bnanesa, a.M.
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The statement was prepared in accordance with the Law on the Development of the Academic
Staff of the Republic of Bulgaria, the Regulations of this law for application at the Pleven
University.
1. General presentation of the procedure

The presented set of materials is in accordance with the Procedure for acquiring the ONS
"Doctor" at the MU - Pleven; Regulations of MU-Pleven. The doctoral student has completed all
credits from the doctoral program of the scientific specialty "Rheumatology”. The submitted
documents and publications related to the topic of the dissertation work meet the minimum
requirements for acquiring the ONS "Doctor".
2. Brief biographical data for the doctoral student

Doctoral student Dr. Martin Nikolov was born in 1993 in Lovech. He finished secondary
education at the "Exarch Joseph I" Language High School in Lovech, majoring in German and
English. He graduated as a doctor at the Medical University, Pleven, in 2018. He is currently a

specialist in rheumatology at the Rheumatology Clinic of the "Georgi Stranski" UMBAL. Pleven
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and Chief Assistant at the Department of "Cardiology, Pulmonology and Endocrinology",
Faculty of Medicine, Medical University - Pleven. Dr. Nikolov has a number of international
scientific and clinical qualifications, which include participation in the European Congress of
Rheumatology EULAR, 2019, 2020 and 2021, as well as participation in ACR 2022. From 2018
until now, he has been working on the problem of osteoporosis in the city of Pleven, observing a
large a cohort of patients with osteoporosis who underwent osteodensitometry. During his
doctoral studies, Dr. Nikolov became certified to perform clinical DEXA osteodensitometry. He
speaks excellent English and a good level of German.

Dr. Nikolov's scientific activity is related to diseases of the musculoskeletal system,
which allows him to gather the necessary experience for diagnosis, processing and analysis of
clinical data on the chosen topic for doctoral studies.

3. Relevance of the topic and appropriateness of the set goals and tasks

The topicality of Dr. Nikolov's dissertation "EFFECT OF BODY COMPOSITION ON
BONE MINERAL DENSITY MEASURED BY WHOLE-BODY DXA" originates from the
social significance of osteoporosis and the importance of diagnosis by the DXA method - the
gold standard in clinical practice. The effects of body weight on bone are complex and not fully
understood. Data on the negative effect of excess weight on bones and their function are growing
worldwide. There is evidence that in obese individuals, the measurement of BMD by DEXA may
give a false result. The condition of the skeletal muscles is an essential factor determining bone
mass and strength. Data on the risk of osteoporosis in patients with different BMIs are
insufficient and imprecise. Measurement of body composition and analysis of fat and muscle
mass is a modern approach that needs promotion in clinical practice. It contributes to clarifying
the individual risk of developing osteoporosis and to determining the most correct therapeutic
approach according to individual needs.

3. Characterization and evaluation of the dissertation work

A dissertation is written on 114 standard pages. It is structured according to the
requirements and illustrated with 10 tables and 11 figures. It includes an introduction (1 page),
literature review (36 pages), results (13 pages), discussion (33 pages), bibliography (12 pages
with 158 literary sources, one of them in Cyrillic and the rest in Latin).

The author shows a very good literary awareness of the problem being developed.
The main purpose of the study is clearly defined. It involves assessing the association of body
composition (fat and lean mass) and bone mineral density using a whole-body DEXA scan. The
research in the dissertation work is also subordinate to it.

The tasks are formulated precisely and correspond to the set goal.



The research material, the methodology, the own results, their analysis, as well as the own
conclusions and contributions, are examined in sequence.
A retrospective study was conducted analyzing the data of patients who underwent a full body
DEXA scan at Avis Medica Medical Center - Pleven, using the Lunar prodigy device.
111 women with an average age of 59+8 years were included in the study. In each of them, a
study was conducted in the area of the spine and both hips in an anterior-posterior projection, and
the registered parameters from osteodensitometry and body composition were analyzed. The
values of the T-score of the lumbar spine, T-score of both hips were analyzed. necks, BMD and
BMS and their associations with BMI and body composition.
In 16 women, data from a whole body study with regional analysis of 14 anatomical areas were
analyzed.
The statistical methods for assessing the credibility of the obtained results are a package of
application programs (SPSS software, c¢.19) for statistical analyses, interpretation and
presentation of the data. Descriptive statistics, analysis of variance, Goset's t-test were used.
The results are well illustrated in tables and figures. Illustrate the significance of the methods
used to assess the association between BMD and BMI.
In the "Discussion™ chapter, an extensive analysis of the dissertation's results on the subject under
consideration and a comparison with those of other authors who worked on the problem is made.
The author's results are compared with the data from the literature, being correctly described.
The dissertation ends with presented conclusions, with which | agree and which, in summary,
confirm the results of the conducted studies:
1. Higher BMI in non-obese patients is a protective factor against the development of
osteoporosis.
2. There is no difference between the amount of soft tissue (fatty and clean mass) in the android
and genoid area in individuals with different T-score values below and above /-1/. Data support
the leading role of muscle mass in maintaining normal BMD values.
3. A significantly lower lean mass was found in patients with T-score values </2.5/ of the lumbar
spine and femoral neck compared to T-score >/-2.5/ cases.

These conclusions have important practical implications.

The contributions are correctly defined and reveal the merits of the dissertation work.
4. Abstract
The abstract has a total volume of 47 pages, accurately reflects the presented data and is made
according to the requirements of the relevant regulations, reflecting the main results achieved in

the dissertation.



5. Conclusion

In conclusion, | believe that the dissertation shows a very good awareness of the problem, applies
modern approaches to data processing, emphasizes the significance of the methods used to assess
the relationship between BMD and BMI. He demonstrates his ability to select and process
scientific material and draw statistically sound conclusions on the selected topical and
rheumatology-specific topic of the influence of body composition on bone mineral density
measured by whole-body DEXA.

The dissertation fully meets the qualitative and quantitative criteria laid down in the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Requirements for the
Acquisition of the Educational and Scientific Degree "Doctor" of the Regulations for the
Development of the Academic Staff of the Pleven University of Medical Sciences. Therefore, |
give a positive assessment of the scientific work and call on members of the Scientific Jury to
award Dr. Martin Nikolaev Nikolov the educational and scientific degree "Doctor" in the

scientific specialty "Rheumatology".

Ha ocHoBaHume un. 59 or 33N
12.06.2023 Prof. Dr. Stoyanka Vladeva, MD



