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JloxktopanTsT n-p Maptun Hukonos e poaen mpe3 1993 r. B rp. Jloseu.
[IpodecnoHaTHOTO cHU pa3BUTHE MNPOABIIKABA KAaTO KaHAUAATCTBA MEIUIMHA B
Menuuuackn — yHuBepcuteT Tp. IlneBen. WM30upa na ce  mocBeTH Ha
PEBMATOJIOTHUSATA OLIE MO BPEME Ha CIEABAHETO CU. [[urmomupa ce Karo Jekap mnpes
2018r. Bennara cien ToBa € Ha3HAyeH KaTo JIEKap-CICMAIM3aHT KIMHUKATa Ha
yHuBepcuteTckara 6onnuna. Kem 2023r e cnenuanuct 1no peBMaToJIOrHs U TJIaBeH
acucteHt B KimHukara no pesmatosioruss Ha YMBAIJI ,.I'eopru Crpancku™ - rp.
[Inesen. VMma wuHTEpec kbM paboTaTa C NAaIlMEHTH C OCTEONOpPO3a, IMPOBETU
ocTteoieH3uToMeTpusa. OnmUThT My € TAX gatupa ot 2018r.

3anouBa JOKTOpaHTypa MO peBMATOJIOrUs ChC 3amnoBes Ha Pektopa Ha MY

[TneBen, Homep 2952 ot mara 14.12.2020 r. [1o Bpeme Ha 00y4eHHUETO MPUCHCTBA
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Ha BCHYKH 3aIbJDKUTENIHA KypCOBE OT IpYyNOBHUs y4yeOeH IUlaH 3a MOJArOTOBKa Ha
JOKTOpaHTH, BKItoYyeHH B  JloktopanTtckoro  yuwmiwmine. I[lo mets H
YCBBBPILIEHCTBAHETO CH, J-p HHKOIOB ydacTBa B MHOXECTBO OOYYHMTEIIHU
KypcoBe, Cpel KOUTO CHelualu3upaH Kypc B oOjacTra Ha TemaTa Ha
JUCEPTAlMOHHUS TPYJA U B TEMAaTUYHU KypCOBE MO CHENHAIHOCTTa (Kypc IO
octeogeHzutomeTpus B rp. Ilnesen). [Ipemunan e cpiio U oOydeHue Mo CTaBHA
exorpadus B YMBAJI ,Kacniena” — rp. [lnoBmuB. B mepuonma mo momeHTa a-p
HukonoB HaTpymnBa COJIMIHU 3HAHUA U OMUT, KOUTO MY MO3BOJISIBAT J1a MpaBu IO-
no0pa AMarHOCTUKA W aHAJIU3 Ha KIMHUYHUTE JaHHM 10 u30paHaTa OT HEro TeMa

3a TUCEPTALMOHEH TPY/I.

JlaHHHU 32 TucepTAIIMOHEH TPYA:

JlucepraumOHHUAT Tpyd € HanucaH Ha 114 crangapTHH CTpaHULH.
CTpykTypupaH € CBIVIACHO HM3HUCKBaHMATA W € oHarjieaeH ¢ 10 tabmumu u 11
¢urypu. Toi BkmrouBa BbBeneHue (1 crp.), nureparypen o0630p (36 c1p.),
oubnuorpadus (12 ctp. cbe 158 nurepaTypHu HM3TOYHUKA, OT KOUTO €IUH Ha
KUPUJIUIA ¥ OCTaHaJIWTe Ha JaTtuHuia). CTpykTypaTa Ha TUCEPTAIIMOHHUS TPY €
MpaBUJIHA U OTTOBapsl HA BCUUKU U3UCKBAHUS.

[Ipe3 mocnegHUTE JECETUIIETHSI B CBETOBEH MaIllad ce pa3BUBa CMUAEMHUS OT
OCTEOIOPO3a, KaTO 4YecToTara M HapacHa moeue oT 2 mbTu. [Ipe3 2000 roamHa
OCTEOIopo3ara € OmpelesieHa KaTo TPETOTO COIHMAIHO-3HAYMMO 3a00JsBaHE B
cBeTa (cleq ChbpACYHO-CHAOBUTE W OHKOJIOTMYHUTE 3a0oisBaHus). B bwarapus
Mexay 20-25% ot xxenute u 15-16% ot mpxere Hany 50 r. BB3pacT crpajgar oOT
octeonopo3a. HM3cneaBaHETO Ha KOCTHA IUTBTHOCT (OCTEOJIEH3UTOMETPHUS) €
HEMHBAa3UBEH METOJ 3a OllGHKa Ha pHUCKa OT pa3BuUTHE Ha octeomnoposa. C
HaIpeBaHETO Ha BB3pacTTa ce ryou kocTHa Maca. KocTuTte cTaBar mo-4yrjiviBu U
HaMaJIsiBa HUBOTO Ha KLU U APYTY BaXKHU MUHEPaJIH.

B peBMaronornuHara npakTHKa BBIPOCHT 3a PasriekJaHETO Ha Bpb3KaTa

MCIKAY TCICCHUA CbCTAB U KOCTHATA MUHCPAJIHA INTBbTHOCT UMAT HYKJId OT ITOBCYUC



BHUMaHue. M30panarta Tema 3a HaydeH Tpya OT A-p HHUKOJIOB € ¢ M3KIIOYUTENIHA
BOKHOCT M Pa3MIekIa ToJsiM 00eM MpOoydBaHMs MO mpoodsema. M3mepBaHeTo Ha
TEJIECHUS ChCTAB CE€ HYXKJA€ OT MOIYISPU3UPAHE B KIIMHUYHATA MMPAKTUKA C OTJIEN
NEPCOHANIM3UPAH TMOAXOJ KbM TAIMEHTUTE U ToJN00psBaHe Ha edekTa OT
MPUJIOKEHOTO JieueHue. Haii-o0110, ToBa € METOJ Ha u3CJie/IBaHE C MOMOIITAa Ha
ChbBpPEMEHHA anapaTypa, KONTO HU JiaBa IIbJIHAaTa UH(OpMAaIUs 32 TOBa OT KaKBO €
U3TPAJICHO TSJIOTO W KbJie MMa JucOanaHc. TeaecHUST CbCTaB € OOUI0TO
KOJIMYECTBO Ma3HUHU, MYCKYJIH, KOCTH U BOAA B TSIIOTO. AHAJIU3bT, U3BBPIICH ChC
CIielHaJIM3UpaHa anaparypa, pa3KkpuBa IpornoplUUUTE HA MacTHATa Maca U 4ucTaTa
Maca Ha TAJIOTO Ha mnanueHta. llenoTenecHOTO CKaHWpaHe € BCe OlIle
HEJIOCTAaThYHO MPUJIAraHO B KJIMHUYHATA PEBMATOJIOTMYHA MPAKTUKA. 3a CTpaHaTa
POYyYBaHUATA OTHOCHO e(eKTa Ha TenecHus cbeTaB BbpXy KMII ca orpannyenu.
OcHoBHarTa 11eJ1 Ha MPOYYBAHETO BKJIIOUBA U3MEPBAHETO HA TEJIECHUS ChCTAB
(MacTHa ¥ yMCcTa Macad) ¥ KOCTHaTa MUHEpaiHA TUTBTHOCT Ype3 CKaHUPaHe Ha 1510
Ts10 ¢ DXA. ToBa € Hail-TOUHHUSI METO/1 32 U3MEPBAHE Ha KOCTHA TUTHTHOCT.
M3mepBa ce KocTHATa MIIBTHOCT Ha TPpbOHAYHUS CTHJIO U Ta300eIpeHaTa cTasa.
PesynraTute OT M3cieaBaHeTo Morar ja ObAaT MpeCTaBeHU MO HAKOJIKO HAYMHA,
KaTO Hal-TIOMYJISIPHUAT € T-SCOre.
3agaunTe ca 8, KONTO HAMBJIHO ChOTBETCTBAT HA JUCEPTALMOHHUS Tpyd. OnucaHo
€ PETPOCIIEKTUBHO MPOYyUYBaHE, MIPU KOETO CE aHATIM3UPAT JAHHUTE Ha MalMEeHTH,
Ha KOWTO € M3BBPIICHO CKaHupaHe Ha 1151710 Tsuto ¢ DXA B MII ,,ABuc Mennka“ —
[IneBen. B mpoyuBaneTo yuyactBat 111 sxeHu Ha cpeana Bb3pact 59+8 ronunu. 3a
BCSIKA OT TSAX C€ U3BBPIIBAT U3CJICABAHUS B 30HATA Ha IPHOHAYHUS CTHJIO U IBETE
Oenpa B IpeIHO-3aIHA TIPOCKITHS, CJIe]T KOETO CE€ aHAM3UPAT PETUCTPUPAHUTE
napaMeTpu OT OCTEOJICH3UTOMETPHS U TE€JIECEH ChCcTaB. Pasriexaar ce u
cToitHocTuTe Ha T-SCOre Ha aymOalieH rppOHaK, T-SCOre Ha nBeTe OeIpeHU MUK,

KMII u KMC u acommanuure um ¢ BMI 1 Tenecuus um cberas.



Pesyntatute ca noOpe oHarneneHu B tabmunu u ¢urypu. Te witoctpupat
3HAYMMOCTTA HA U3MO0JI3BAHUTE METOJIM 32 OLIEHKA Ha acounanuara Mexay KMII u
BMI.

O0630pbT € J0CTaThYHO MbJIeH U MH(popmaTuBeH. B rnasara ,,O0chxkaane”
Ha 63 crp. (00mo 16 cTp.) € HampaBeH OOIIMPEH aHAJIU3 Ha PE3YJITATUTE Ha
JUCEpPTaHTa MO pasriiekJaHaTa TeMaTHUKa U CpaBHEHUE C TE€3W Ha JPYTU aBTOPH,
paboTuiam no npoodaema.

[IpuHocuTe Ha TUCEPTAIIMOHHMS TPY/I Ca HAYYHO-TEOPETUYHU U
MPAKTUYECKU U CJIE/IBA JIa HACOYAT BHUMAHUETO HA KIIMHUIIUCTUTE KbM
KOMILJIEKCHA OLIEHKA Ha BUCOKAaTa Y€CTOTa Ha ChYETaHUE HA OCTEONOpPO3a U
CapKOTICHUS C HalpeBaHe Ha Bb3pacTTa. [1o oTHOIIEHNE Ha CapKOTIEHUSITa, TS Ce
CBBP3Ba C MOHUKEHA MYCKYJIHA Maca U TIOHM)KEHA MYCKYJIHA aKTUBHOCT.
KirouoBara poJisi Ha yncTaTa Maca € OCHOBaHHUE 3a YTBbPKIAaBaHE HA IPENOPBKU
3a MOAAbPKAHETO Ha MYCKYJIHATa Maca, KOETO € TIPSIKO CBBP3aHO C POJIATA Ha
3/IpaBOCJIOBHMSI HAUWMH Ha KUBOT, B TOBA YKCJIO C TIpHEMa Ha TIPOTECUHU U
dbu3nyeckaTa akTUBHOCT. TPEHUPOBKUTE € TEKECTH (HA ONpeiesieHa
WHTEH3UBHOCT) yBEJIMYABAT MYCKYJHATa Maca U CTUMYJIUpaAT aKTUBHOCTTA Ha
0CETO0JIACTUTE — KOCTHUTE KJIETKU, KOUTO PEryJupaT CKeJIeTHaTa XOMeocTasa, T.€.

OajnaHca MCIKAY Pa3rpakaancToO U U3IrpaKIaHCTO Ha KOCTHA ThKaH.

ABTOpedepaTbT OTrOBaps MO CTPYKTypa Ha OOIIONPUETUTE U3UCKBAHUS U

oTpassiBa ITBJIHO CbABPKAHUCTO HA JUCCPTALUOHHUA TPYAO.

IIpenenka Ha JM4YeH MPUHOC HA JOKTOPAaHTA

JlucepTaniOHHUAT TPy Ha A-p HUKOJOB MMa BUCOKA HAyYHA U MTPaKTUYHA
ctoitHOCT. OCcTeonopo3aTa uMa IMMPOKO Pa3MPOCTPAaHEHUE U CE CBBhp3aHa ChC
M3pa3xoBaHe Ha TOJIsIM OOIIECTBEH pecypc. ToBa s onmpenens KaTo
I'EPBOCTENICHEH MEAUIIMHCKHU U coltajeH mpobiieM Ha obmiectBoTo. DXA

CKCHCPBT € 3JIaTCH CTAHAAPT 3da U3MCPBAHC HAa KOCTHATA INIBTHOCT,HO HC Ca



IIPOYYEHU TOCTAaThUHO Bpb3kaTa Mexxy KMII u TenecHus cbcTaB v HE € IPOyYeH
JIOCTaThYHO TMOTEHIMAIBT Ha IENOTENECHOTO CKaHupane. PazpaboTBaneTo Ha
JUCEPTAMOHEH TPY/ 10 Ta3u TeMa OE3CMOPHO JTOMPUHACS 3a JOU3TPaKJaHE HA
CUMIITOMOKOMILIEKCA, METOJOJIOTHSATA HA YCTAHOBSIBAHETO U TEPAIIEBTUYHHUS
NOJIX0J1 Ha ocTeonopo3aTa. Ha 0a3aTa Ha KOHCTaTUPAaHUTE U3BOJIU € Bb3MOKHO
Ch3aBaHETO HAa CTAHJAPTH 3a IEPCOHAIM3HUPAH ITOAXO0J C OIPEIEISHE Ha
WHAUBHUAYaAIHUS (PAKTypeH PUCK, IEPCOHANM3UPAHE U ONTUMHU3MPAHE Ha

TCpalIusATa.

3akir0oueHue

JucepTannOHHUAT Tpy Ha A-p HUKOIOB ChAbpIKa 3HAUMMU U OPUTHUHAITHU
pe3yaTaTh OT KOUTO JIOTUYHO U KOPEKTHO Ca U3BEICHHU PUHOCH C OPUTHHAJIEH U
IIOTBBPAUTENIEH U HAYYHO MPUIIOKEH XAPAKTEP, KOETO MPABU AUCEPTALMOHHMS
TPy B HAYYEH ACIEKT Jla OTrOBaps HAa M3UCKBAHUATA HA 3aKOHA 32 Pa3BUTHUE HA
akageMuyHus cbetaB B PenmyOnnka bearapus (3PACPDE),IIpaBunnuka 3a
npunarade Ha 3PACPB u I[IpaBunnuka nHa MY — [1nesen. @okycupa BbpXy
3HAYMMOCTTA Ha U3IIOJI3BAHUTE METOIU 3a OLIEHKA Ha Bpb3Kara mexay KMII u
BMI, xoeTo npaBu g00po BrieuatiaeHue. JleMoHcTpupa KauecTBa U yMEHUs 3a
IPOBEXKIaHE HA CAMOCTOATENHO HAy4YHO u3ciiensane. [lopaau ToBa naBam
ITOJIOKUATEITHA OLIEHKA HA HAYYHUS TPYJ U MPU30BABAM MIOUYETHUTE YICHOBE HA
Hayunoto xypu na npucsasat Ha 1-p Maptun Hukonaes Hukoios
oOpa3oBarenHaTa U Hay4Ha CTeNeH ,,JJoKTop* Mo Hay4Ha CIeMaTHOCT

”Pesmarosiorus’’.

Ha ocHoBaHme un. 59 or 33N
12.06.2023 1. Hou. n-p I{Betanka IletpoBa IlerpanoBa, .M.



REVIEW

By Assoc. Prof. Dr. Tsvetanka Petrova Petranova, PhD.
Clinic of Rheumatology at University Hospital "St. Ivan Rilski", Sofia

Concerning the public defense of a dissertation on:

EFFECT OF BODY COMPOSITION ON BONE MINERAL DENSITY
MEASURED BY WHOLE-BODY DXA

of Dr. Martin Nikolaev Nikolov
Dissertation for the award of the scientific and educational degree "Doctor"
Research supervisors:
Prof. Dr. Snezhana Tomova Tisheva, PhD.

Assoc. Prof. Dr. Sevdalina Nikolova Lambova, PhD.

Biographical notes:

The PhD student Dr. Martin Nikolov was born in 1993 in the town of
Lovech. He continued his professional development by studying medicine at the
Medical University in Pleven. He chose to devote himself to rheumatology during
his studies. He graduated as a doctor in 2018. Immediately after, he was appointed
as a specialist clinic doctor at the university hospital. As of 2023, he is a specialist
in rheumatology and chief assistant at the Clinic of Rheumatology in UMHAT ”dr.
Georgi Stranski” Pleven. He has an interest in working with patients with
osteoporosis who have undergone osteodensitometry. His experience with them
dates back to 2018.

He started his PhD in Rheumatology by Order of the Rector of MU Pleven,
number 2952 dated 14.12.2020. During the training, he attended all compulsory



courses of the group curriculum for the preparation of PhD students included in the
Doctoral School. On the way of his improvement, Dr. Nikolov participated in
numerous training courses, including a specialized course in the field of the
dissertation topic and thematic courses in the specialty (course on
osteodensitometry in Pleven). He has also undergone training in joint
ultrasonography at the University Hospital "Kaspela" — Plovdiv city. In the period
until now, Dr. Nikolov has accumulated solid knowledge and experience that allow
him to make better diagnosis and analysis of clinical data on his chosen topic for

his dissertation.

Dissertation Data:

The dissertation is written in 114 standard pages. It is structured as required
and illustrated with 10 tables and 11 figures. It includes an introduction (1 page), a
literature review (36 pages), a bibliography (12 pages with 158 references, one in
Cyrillic and the rest in Latin). The structure of the thesis is correct and meets all the
requirements.

An epidemic of osteoporosis has been developing worldwide in recent
decades, and its incidence has increased more than 2-fold. In the year 2000,
osteoporosis was identified as the third socially important disease in the world
(after cardiovascular disease and cancer). In Bulgaria, between 20-25% of women
and 15-16% of men over the age of 50 suffer from osteoporosis. Bone density
testing (osteodensitometry) is a non-invasive method to assess the risk of
developing osteoporosis. Bone mass is lost with age. Bones become more brittle
and the level of calcium and other important minerals decreases.

In rheumatology practice, the issue of addressing the relationship between
body composition and bone mineral density need more attention. The topic chosen
for Dr. Nikolov's research paper is of utmost importance and addresses a large
body of research on the issue. The measurement of body composition needs to be

promoted in clinical practice in order to personalise the approach to patients and



improve the effect of treatment. In general, it is a method of examination using
modern equipment that gives us the full information about what the body is made
of and where there is an imbalance. Body composition is the total amount of fat,
muscle, bone and water in the body. The analysis, carried out with specialised
equipment, reveals the proportions of the patient's fat mass and lean body mass.
Whole-body scanning is still underused in clinical rheumatology practice.
Nationally, studies on the effect of body composition on BMD are limited.

The primary objective of the study involves the measurement of body
composition (fat and lean mass) and bone mineral density by whole-body DXA
scanning. This is the most accurate method of measuring bone density. The bone
density of the spine and hip is measured. The results of the test can be presented in
several ways, the most popular being the T-score.

There are 8 tasks that are completely consistent with the dissertation. A
retrospective study is described in which the data of patients who underwent whole
body DXA scanning at Avis Medica Medical Center - Pleven were analyzed. The
study included 111 women with a mean age of 59+8 years. For each of them,
examinations were performed in the area of the spine and both hips in anterior-
posterior projection, and then the recorded parameters of osteodensitometry and
body composition were analyzed. The values of T-score of lumbar spine, T-score
of both femoral necks, BMD and BMC and their associations with BMI and body
composition are also examined.

The results are well illustrated in tables and figures. They illustrate the
significance of the methods used to assess the association between BMD and BMI.

The overview is sufficiently complete and informative. In the chapter
"Discussion" on 63 pages (16 pages in total), an extensive analysis of the
dissertation results on the subject under discussion and comparison with those of
other authors who have worked on the problem is made.

The contributions of this dissertation are scientifically theoretical and

practical and should direct the attention of clinicians towards a comprehensive



assessment of the high incidence of the combination of osteoporosis and sarcopenia
with advancing age. With regard to sarcopenia, it is associated with decreased
muscle mass and decreased muscle activity. The key role of lean mass is the
rationale for validating recommendations on muscle mass maintenance, which is
directly linked to the role of a healthy lifestyle, including protein intake and
physical activity. Weight training (at a certain intensity) increases muscle mass and
stimulates the activity of osseous cells, the bone cells that regulate skeletal

homeostasis, i.e. the balance between the breakdown and building of bone tissue.

The structure of the abstract meets the generally accepted requirements and

reflects the full content of the thesis.

Assessment of personal contribution of the PhD student

Dr. Nikolov's dissertation has high scientific and practical value. Osteoporosis is
widespread and involves the expenditure of a large public resource. This defines it
as a paramount medical and social problem of the society. The DXA scanner is the
gold standard for measuring bone density,but the relationship between BMD and
body composition has not been sufficiently studied and the potential of whole-body
scanning has not been sufficiently explored. The development of a dissertation on
this topic undoubtedly contributes to the completion of the symptom complex, the
methodology of detection and the therapeutic approach of osteoporosis. Based on
the findings, it is possible to create standards for a personalized approach with the
determination of individual fracture risk, personalization and optimization of

therapy.



Conclusion

The dissertation work of Dr. Nikolov contains significant and original results from
which logically and correctly are deduced contributions of original and
confirmatory and scientifically applied character, which makes the dissertation
work in scientific aspect to meet the requirements of the Law for the Development
of Academic Staff in the Republic of Bulgaria (LADAB), the Regulations for the
Implementation of the LADAB and the Regulations of MU - Pleven. Focuses on
the significance of the methods used to assess the relationship between BMD and
BMI, which makes a good impression. Demonstrates qualities and skills for
conducting independent research. Therefore, | give a positive assessment of the
scientific work and call on the honorary members of the Scientific Jury to award
Dr. Martin Nikolaev Nikolov the educational and scientific degree of Doctor of

Science in the scientific specialty of Rheumatology.

Ha ocHoBaHme un. 59 or 33N

12.06.2023 r. Assoc. Prof. Dr. Tsvetanka Petrova Petranova, PhD.





