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rlATorEHETVIHHO 3HAMEHVlE HA HRI<OVI 6MOMAPKEPVl 3A IIPorPECVlRTA HA

XPOHVIHHOTO 6b5PEMl-lO 3A60JIRBAHE 1/1 ACOLWIVIPAHI,ITE CbPAEMHO-CbAOBVl

HayqeH Pbl<OBOAVITen:

Lou. A-p Kpacv1Ml'1p KOCTOB rVlHeB, AM

06140 npeacTaBR1-:e Ha npoueaypaTa

A-p EopvtcnaB L'IrHaTOB e npeacTaBMJ1 (IbneH KOMnnel<T OT AOI<YMeHTV1,

cw-naCHO V13VICl<BaHVlRTa Ha MY—nneaeH VI e OTMVlCneH C npaB0 Ha 38LUVITa aan0Bea

Pel<Topa Ha MY-nneBeH (NQ149/12. 01 . 2026 r.)

Ael<napmpaM, ge HRMaM 06141/1 TPYAOBe c 1<aHAVlAaTa Kal<bBTO 1-4 aa e apyr KOH4)f1VIKT

1-18 MHTepeCVl, C I-laCTORLUL,1R KOHI<YPC.

npeACTaBeHVIRTAVICePTa14VIOHeH TPYA e C 06eM OT 154 CTPaHVIUV1, cTpyKTypupaH e

c•ornacH0 V13VICl<BaE-lVIRTa VI e cna3eH0T0 CbOTHOLLJeHneTO Mexay OTAeJIHVITe gaCTVl:

J11,1TepaTypeH 0630p, MaTepmaJIVl M MeTOAVl, pe3YTITaTM, 06cwqaHe, V13BOAV1 VI npl/1Hocn.

OHarneARBaHeT0 Ha aaHHVITe e npeACTaBeH0 c 22 c)nrypu VI 16 1/13non3BaHL,1Te

mnepaTypH1,'1 V13TOMHVIUVl ca 361 , UVITV1paHV1 KOPeKTHO B 1<Hmronnca.



KpaTKL4 6norpa+L4MHM Aam-IVI VI npo+ecL401-:aJIH0 pa3BhTne

A-p L'IrHaT0B e aCVICTeHT B cel<TOP KEM KaTeapa „Øv13nonorL,1R

naTo@manonorMR" B nepuoaa 2019—2025 r., a OT 2025 r. 3aeMa AJIb>KHOCTTa

npenoaaBaTen VI aAMVlHVICTpaTVIBeH aCL,1CTeHT B CbU4VIR ceKTOP.
Toti aaBbpu-JBa BVICLUeTO CVI 06pa30BaH1,1e no MeAVIU1,1Ha npe3 1994 r. B

MeAL,1UVIHCKVl YHL,1BePCVITeT — nneBeH KaTO nocneA0BaTeJIH0 np"1A06MBa cneUL,1aJIHOCT

no „BbTpeUJHV1 60neCTM" npe3 2002 r., „l-le@ponorvlfl" VI OT 2005 r. e

cneUV1aJIVlCT VI aal-UVITaBa cneqnanHOCT no npe3 2022 r.
1011/11-1149HaTaMY aetiHOCT 3an0YBa 1<aTO OPAVlHaTOP B I-let-ITbpa no „XeMoamaJIY13a" KEM

M6AJ1 50TeB" — Bpaua (1994-1996 r.), a B nocneacTBMe 3a nepuoaa 1996-2019
r. TOVI e OPAVlHaTOP B KriVlHVll<aTa no „He$ponor1,1R M Aldanv13a" 10M YM6AJ1 „reoprvl
CTPaHCl<V1" — nneBeH.

TIVIMHMTe ytqeHV1fl VI KOMneTeHUVIV1 1-la A-p 1/1rHaTOB Bl<J110MBaT Kat<TO Bnaaeeyqe Ha
aHrJIL41hc1<M VI pycKV1 e31,1K, Tal<a VI TeXHVlqeCl<a noarOTOBl<a VI onVlT npvl pa60Ta

cneunannampal-l c04)Tyep (IBM SPSS Statistics, Statgraphics).

AKTyanHOCT VI 3HaUVIMOCT Ha ancePTaUVIOHHVIR TPYA
TeMaTa Ha AVICePTaLIVlOHHVIR TPYA rlOCTaBR aKTyaneH VI AVICKYTa6nneHnp06neM,

CBbP3aH C XPOHW-IHOTO 6b6peqH0 3a60nnal--le (X63), KoeTO ce xapaKTepM3npa C

MacKi,1paH0 npoTL,1qaHe VI HeeAHOPOAHa KTIVIHl,1HHa KaPTl,1Ha, KOMnneKCHa VI CJIOh<Ha

naTO$V13VlonorVIRVI pa3H006pa31,1e OT na60paTopHM HaXOAKVl B 3aBVICVIMOCT OT

TexqeCTTa.

L'13rpaaeHb4Te pa60THV1 xnn0Te3v1 ca CBbP3aHV1 C HapyujeHMflTa B MI,1HepaJIHMfl

MeTa60JIL43bM np',l Te3Vt nauueHTM, KaTO ce acouvwpaT C n0BVILLJeH CbPAeMHO-CbAOB
pv•1CK VIMeHHO nopaA1'1 CbAOBa VI cTpYKTypH1,1 CbAOBM nponneHL,1. B

CbL.UOTO BpeMe cepYMH1,1Te HVIBa Ha ucMGP 4011bTIH14TeJIH0 ce aCOL!VIV1 paT C HaPYLLjeHVlfl

MMI-lepaneH MeTa60J1h3bM VI MoraT aa 6bAaT 1'13n0T13BaHV1 KaTO VIHAVIKaTOP 3a n0BL,1UEH

CEPAeHHO-CbAOB PVICK. B aonbJIHeHL,1e cepYMHMTe HVIBa Ha NGAL — HYBCTBVtTeneH

KOVITO 0Tpa3RBa cTeneHTa I-la TY6ynHOT0 yapeh<AaHe VI e CBbP3aH CbC

CVICTeMHOTO Bb3naneHme npv•l naqneHTV1 c MOh{e aa aonpMHece 3a pa3Kp1,1BaHeT0

Kal<TO Ha CVTHV1$VIKaHTHa3aBVICMMOCT C noKa3aTenv1Te Ha 6b6peqHaTa CbYHK141,1R

(KPeaTVIHMH, eGFR), TaKa C Bb3MO>KHOCTVITe 3a paHHa AVIarHOCT1,1Ka nog06peHa
nporH03a npL,1 nat-weHT1,1Te.

nocTaBeHYITe BEB BPb3Ka C pa3pa60TBaHeT0 Ha AVICePTaUVIOHHL,1R TPYA gen M

3aaaqv1 ca ACHO 4)opnnynnpaHYl VI COTIVIAHO 060CHOBaHV1 B aeTaVlJIHOnpeacTaBeHl,1fi

Til,lTepawpeH 0630P. QopmmpaHYlTe 5 OCHOBHVI 3aaaqn npaBflT Bb3MOh{Ha

K0MnneKcHaTa ogeHKa KaKTO OTHOCHO c+opmvtpaHMTe rpynvl naumeHTM, TaKa VI no



OTHOLLJeHV1e Ha OCHOBH1,1Te V13cneABaHV1 noxa3aTem,1 VI TRXHaTa AL,1arHocTL4MHa VI

nporHocTMLIHa CTOVIHOCT.

l,'13non3BaHMTe MeTOAV1 BKT1b01-1BaT paanVIYHL4 CbBpeMeHHV1 KTIVIHMMHVI,

al-lTponOMeTPL,1YHVl, COUVtonorL,1qeCKV1 MeTOAVl, Kat<TO M na60paTopHL,1 -

VIMYHonorVIMH1,1 (ELISA, ECLIA) VI MeTOAVl,

qpe3 KOVITO ce ocnrypRBa BVICOl<a AOCTOBePHOCT Ha nonyqeHYITe peaynTaTv1.

nonygeHL,1Te pe3ynTaTL,1 npL,1 14311bJIHel-lV1eTO Ha nocTaBeHl,1Te OCHOBHVI 3aaaqL4

MoraT ga 6bAaT 060614eHV1B HRKOTIKO OCHOBHM HaCOKV1:

ML,1HepaneH VI C'DPA+IHO-C%AOB PUCK, Kal<TO VI ogeHl<a Ha

CbPA+1HO-CbAOB PMCI< qpe3 '43non3BaHeT0 Ha (CaxP/eGFR), qpea
I<OVITO ca npoyqeHl,1 KaKTOCTaHaaPTHVITe 1<aTO (CaxP)
npoAY1<T, Tal<a VI ecbel<TaOT BbBe>lqal-leTO VI 01-1eHl<aTa Ha VIHTerpnpaHV1 nol<a3aTeJ11/1 (1<aT0

CbOTHOUJeHV1eTO CaxP/eGFR). KOMnnel<CHVITe noKa3aTef1L.•l noTeH14L,1anHaTa

BIJb3Ka Ha pvtcl<a OT CbAOBa VI CbpaeqHO-CbAOBVl VIHUVIAeHTV1 cnpwo
eTana Ha 6b6peMHa HO Cbu-10 npaBRT Bb3MO>KHa oqeHl<aTa Ha

Al/iarHOCTL,1MHaTa VIM cnOC06HOCT gpe3 ROC apiaril'13 C A06pa AV-ICKPVIML,1HaUVIOHHa

cnOC06HOCT.

3HaqeHne Ha Hetcap60Kcnnnpal-11,1R MGP (ucMGP) 1<aTO 6M0MapKep 3a

c-bPAeqHO-CbAOB PVICI< qe nOBVIU-EHVITe HVIBa Ha ucMGP ca acoumvtpaHL,1

C I-lanmqueT0 Ha OPAeVHO-CbAOBV1 3a60TlRBaHVIR, 1<aKTO B 06LUaTa nonyna14MR, Tal<a VI B

rpynL4Te 6e3 )(63, 1<0eTO noAl<perlR ponRTa Ha ucMGP 1<aTO noTeH14V1aneH
61110MaPl<ep 3a CbPAeqHO-CbAOB PUCK. B aoribJIHeHl,1e npmnoxeHVlRT ROC aHanv13 3a

ucMGP VI aa ucMGP/eGFR noKa3a no-A06pa AVIarHOCTVIVHa CTOMHOCT 3a cn,paeqyqo-
CbAOB aa KOMnnel<CHVIR nol<aaaTen.

NGAL 1<aTO 6morqapKep aa TY6YJIHaYBpeaa, XPOHVIHHO Bb3nane1-lme nporpecVIA

Ha X63 — NGAL TPaAVIUVIOHHVITe MapKepY1 (KaT0 cepYMHL,1R KPeaTVIHVIH) npv•l

paHHa 6b6peYHa YBpeaa, a ROC aHanv13a Ha NGAL, npnnoxeH no OTHOl-1JeHVle Ha paHHO

YCTaHOBfiBaHe Ha TY6Yf1Ha YBpeaa aeMOHCTpnpa OTTIL,1MHa

cnOC06HOCT 3a Ha CTaAV1bi GI cnpRM0 KOHTPOnHa rpyna. Hapea c TOBa

e Hanmqe KOPenaUVlfi c MaPl<ePVl (hs-CRP, IL-6) TOBa

POTIRTa MY Ha VIHTerpaTVlBeH L,1HAVIKaTOP aa Bb3nanv1TenHo-MeanupaHaTanporpecv1R Ha

XE3 VI Kapano-peHaflHMTe

06Cb>KAaHeTO BKf1}0MBa VIHTepnpeTa141,1R Ha nonyqeHl,1Te aaHHVl M cpaBHeweT0

MM C BOAeU4VITe CBeTOBHV1 npoyt-lBaHl,1fl, UVITV1paHV1 B nv1TepawpHaTa cnpaBKa. OCHOBeH
at<14eHT e nocTaBeH Ha ogeHKa Ha PYICI< qpe3 VII-iTerpaTMBHV1 VIHAel<CV1

GTO CaxP/eGFR, 1-4 Hail-Beye KOM6VlHV1paHVlAT nol<a3aTen

ucMGP/eGFR, OTPa3fiBaU-W1 npouecv1Te Ha CbAOBaTa VI MVIHepanHVIR
A1/ic6anaHc npvl naumeHT1,1 c X63. e Cbt-UO noTeHunana Ha NGAL KaTO



I-IYBCTBVITeneH aa paHH0 TY6YJIHO VI nporpecl.•1A Ha X63. VI He Ha

nocneAH0 MRCTO e He06XOAl,1MOCTTa OT MYJITVIAVICt-wanf1VIHapeH n0AXOA npL,1

YCTaHOBRBaHeTO VI TpeTY1paHeT0 Ha XPOHVlLlHVlTe 6b6peMHl,1 aa60nRBaHVlR.
B cel<UVIR V13BOAM B 0Tr0BOP Ha nocTaBeH1,1Te 5 3aaat-lL,1 ca nocoqeHV1 KOHI<PeTHO "1

ACHO 5 OCHOBHVI V13BOAa.
npl,letqatvl (PoprqynnpaHL,1Te nPVIHOCV1 C opurvll-lanel-l HayqeH, Hayt-lH0-npnnoxeH VI

110TBbPAVITeneH xapaKTep.

ABTopeQepaTbT Bl<J1hOMBa 50 CTPal-lV114V1 m BCVIHI<VI OCHOBHM aaHHV1 VI

V13BOAVl OT AVICePTa14VlRTa, 1<aTO B CbU40TO BpeMe e OHarneael-l C 1/1

Ta6m•1UV1. ca nocoqeHl.4 B HOPMaTVIBHVITe AOI<YMeHTV1 Ha MY —

nneBeH.

no TeMaTa Ha AVICePTaUL,40HHVIR TPYA A-p 60pmcnaB 1/1rHaTOB e npeacraBMJ1 3

nyönvll<auvll/l, B ABe OT KOUTO e aBTOP. nocoqeH"1 ca VI 9 ygacTMfl B Me>KAYHaPOAHV1
VI I-lat4VIOHaJIHV1 HayHE-lVl 4)OPYMVl. A-p 1/1rHaTOB e npeacTaBL,1J1 aBTOPCl<a cnpaBl<a aa

ygacTl,qe B qeTmpL,1 BbTpeYHVIBePCVlTeTCl<V1 1-layt-lHV1 npoel<TV1, nPRKO CBbP3aHV1 C TeMaTa Ha

A1,qcePTaUVIRTa.

3aKneogeHL.qe

0606ugeHaTa MVI OUeHl<a Ha npeACTaBeHVlRT AVICePTaUVIOHeH TPYA
„rlATorEHETVIYHO 3HAMEHl,1E HA HRKOVI 61/10MAPKEPVl 3A nPorPECl,1RTA HA XPOHVIMHOTO

6bEPEHHO 3A60J1flBAHE ACOUVIVIPAHVITE CbPAEYHO-CbAOBVl YCJIOXHEHI,IR",

aaropeQepaT, 06061-U+IVI V13BOAl,1 VI VI n0TBbPAVITeJIHV1 e

nono>KMTenHa.

A-p 60PVlcnaB L,'lrHaT0B nol<a3Ba 0TJ1b,1MH0 n03HaBaHe Ha np06neMa, a

npoc>ecM0HaTIH1/lTe MY KaqecTBa YMel-lVlRTa MY Ha 1/13rpaaeH cneunaJWlCT npaBRT
aH8f11,13a Ha paspa60TeHaTa TeMa 3aAbJ160qeH VI nonyqeHL,1Te peayrlTaT1/l

npeacTaBf1RBaT C06CTBeHa paapa60TKa, 1<aTO Bet-UVIHaTa VI 3aAbn60qeHL,1Te

n03HaHV1fi B naTonorl/1RTa Ha XPOHVIYHVITe 6b6peYHl,1 3a60f1RBaHVlR. Te3V1 pe3YJITaTL,1

OTrOBaPRT Ha BCVIL-II<VI Ha 3al<OHa 3a pa3BVITVle Ha CbCTaa B

Peny6JIMl<a npaBVlJIHVil<a 3a npY1naraHeT0 MY, VI npaBnnæv11<a
MY-nneBeH.

11030BaBaLil<vl ce Ha BCVIMI<O I-lanmcaH0 AOTYK, y6eaeH0 aaBar.4 CBORTa

ogee-ll(a Ha AVICePTaUl,10Hl-lVlfi TPYA „nATorEHETV11-lHO 3HAHEHME HA
SVIOMAPKEPVI 3A nPorPECL,1RTA HA XPOHI,IHHOTO 6b6PEHHO 3A60TlRBAHE ACOUI/IMPAHVITE

CEPAEHHO-CbAOBV1 1<aTO npenopbLlBaM Ha YBaxaeMOT0 HaygH0 xyph aa
rnacyBa nonoxvlTenH0 aa Ha 06pa30BaTef1Ha VI Hayt-ll-la cTeneH „AOKTOP"
I-la A-p 60PVlCnaB 1/1BaHOB VlrHaTOB.

25.08.2026 rom
rp. ilJIOBAVlB

noannc:...
(AOI-I. A-p CTO Ka AM)
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By Assoc. Prof. Stoilka Mandadzhieva, MD, PhD

Department of Pathological Physiology at the Faculty of Medicine,

Medical University - Plovdiv

under the procedure for awarding the educational and scientific degree "DOCTOR" to

Dr. Borislav Ivanov Ignatov, PhD student of independent training
in the field of higher education 7. Health and sports;

Professional field 7.1. "Medicine";
scientificspecialty"Pathophysiology"

Topic of the dissertation:

PATHOGENETIC SIGNIFICANCE OF SOME BIOMARKERS FOR THE PROGRESSION OF

CHRONIC KIDNEY DISEASE AND ASSOCIATED CARDIOVASCULARCOMPLICATIONS

Scientific supervisor:

Assoc. Prof. Krasimir Kostov Ginev, MD, PhD

General presentation of the procedure
Borislav Ivanov Ignatov MD has submitted a full set of documents in accordance

with the requirements of MU — Pleven and has been deregistered with the right to defend

his dissertation by order of the Rector of MI-I-Pleven (No. 149/12. 01 . 2026)
I declare that I have no joint work with the candidate or any other conflict of interest

related to this procedure.

The presented dissertation has a volume of 154 pages, it is structured according
to the requirements and the ratio between the different parts is observed: literature

review, materials and methods, results, discussion, conclusions and contributions. The
illustration of the data is presented with 22 figures and 16 tables. The literary sources
used are 361 , cited correctly in the bibliography.



Brief curriculum vitae and professional development
Dr. Ignatov is an assistant professor in the Pathophysiology Section at the

Department of Physiology and Pathophysiology in the period 2019-2025, and since 2025
he has held the position of lecturer and administrative assistant in the same section.

He graduated in medicine in 1994 from the Medical University - Pleven and
successively acquired a specialty in "Internal Medicine" in 2002, specialized in

"Nephrology" and since 2005 has been a specialist and defended a specialty in

"Pathophysiology" in 2022.
His clinical activity began as a resident at the Hemodialysis Center at the Hristo Botev
Hospital - Vratsa (1994-1996), and subsequently for the period 1996-2019 he was an
intern at the Nephrologyand Dialysis Clinic at the University Hospital "Georgi Stranski" -

Dr. Ignatov's personal skills and competencies include both knowledge of English
and Russian, as well as technical training and experience in working with specialized

software (IBM SPSS Statistics, Statgraphics).

Relevance and significance of the dissertation
The topic of the dissertation poses an actual and debatable problem related to

chronic kidney disease (CKD), which is characterized by a masked course and a

heterogeneous clinical picture, complex pathophysiology and a variety of laboratory

findings depending on the severity.

The developed working hypotheses are related to disorders in mineral

metabolism in these patients, and are associated with an increased cardiovascular risk

precisely due to vascular calcification and structural vascular changes. At the same
time, serum ucMGP levels are additionally associated with impaired mineral

metabolism and can be used as an indicator of increased cardiovascular risk. In

addition, serum levels of NGAL — a sensitive biomarker that reflects the extent of

tubular damage and is associated with systemic inflammation in patients with CKD —

can contribute to the detection of both a significant relationship with renal function

indicators (creatinine, eGFR) and with the possibilities for early diagnosis and improved
prognosis in patients.

The aim and tasks in connection with the dissertation are clearly formulated and
solidly substantiated in the detailed literature review. The stated 5 main tasks make it

possible to make a comprehensive assessment both in terms of the groups of patients
and in terms of the main studied indicators and their diagnostic and prognostic value.

The methods used include various modern clinical, anthropometric, sociological
methods, as well as laboratory tests - biochemical, immunological (ELISA, ECLIA) and
mathematical-statistical methods, which ensure high reliability of the results obtained.



The results obtained in the implementation of the assigned main tasks can be

summarized in several main directions:

Mineral metabolism and cardiovascular risk, as well as assessment of individual
cardiovascular risk through the use of (CaxP/eGFR), through which both standard
indicators such as the calcium phosphate (CaxP) product and the effect of the

introduction and evaluation of integrated indicators (such as the CaxP/eGFR ratio) were
studied. The complex indicators reveal the potential relationship of the risk of vascular
calcification and cardiovascular accidents to the stage of renal dysfunction, but also
make it possible to assess their diagnostic ability by ROC analysis with good
discriminating ability.

The importance of non-carboxylated MGP (ucMGP) as a biomarker of

cardiovascular risk confirms that elevated ucMGP levels are associated with the

presence of cardiovascular disease, both in the general population and in the CKD and
non-CKD groups, supporting the role of ucMGP as a potential biomarker of

cardiovascular risk. In addition, the applied ROC analysis for ucMGP and for
ucMGP/eGFR showed a better diagnostic value for cardiovascular risk for the complex
indicator.

NGAL as a biomarker of tubular injury, chronic inflammation and progression of

CKD — NGAL is superior to traditional markers (such as serum creatinine) in early renal
injury, and the ROC analysis of NGAL applied to early detection of tubular injury
demonstrates excellent discriminatory ability to distinguish stage GI from a control
group. In addition, there is a correlation with pro-inflammatory markers (hs-CRP, IL-6)

and this confirms its role as an integrative indicator of inflammatory-mediated
progression of CKD and cardio-renal complications.

The discussion includes an interpretation of the data obtained and their

comparison with the world's leading studies cited in the literature reference. The main
emphasis is placed on the assessmentof cardiovascular risk through integrative indices
such as CaxP/eGFR, molecular biomarkers and especially the combined indicator
ucMGP/eGFR, reflecting the processes of vascular calcification and mineral imbalance
in patients with CKD. The potential of NGAL as a sensitive biomarker for early tubular
injury and progression of CKD has also been revealed. Last but not least, the need for a

multidisciplinary approach to the detection and treatment of chronic kidney diseases is
highlighted.

In the Conclusions section in response to the 5 tasks set, 5 main conclusions are

specified specifically and clearly.
I acceptthe formulated contributions of an original scientific,scientifically applied

and confirmatory nature.
The abstract includes 50 pages and contains all the main data and conclusions

from the dissertation, while at the same time it is illustrated with all figures and tables,



The requirements specified in the normative documents of the Medical University -

Pleven have been complied with.

On the topic of his dissertation, Dr. Borislav Ignatov has presented 3 publications,
in two of which he is the first author. 9 participations in international and national

scientific forums are also indicated. Dr. Ignatov has presented an author's report for
participation in four intra-university research projects, directly related to the topic of the

dissertation.

Conclusion

My Summary Assessment of the Presented Dissertation "PATHOGENETIC

SIGNIFICANCE OF SOME BIOMARKERS FOR THE PROGRESSION OF CHRONIC KIDNEY DISEASE AND

ASSOCIATED CARDIOVASCULAR COMPLICATIONS", abstract, summarized conclusions and
original and confirmatory contributions is positive.

Dr. Borislav Ignatov shows excellent knowledge of the problem, and his
professional qualities and skills as an established specialist make the analysis of the

developed topic in-depth and complex. The results obtained are his own development,
demonstrating the skill and in-depth knowledge in the pathology of chronic kidney

diseases. These results meet all the requirements of the Law on the Development of the

Academic Staff in the Republic of Bulgaria (RASDB), the Regulations for its
implementation, as well as the Regulations of MU-Pleven.

Referring to everything written so far, I confidently give my Positive assessment
of the dissertation "PATHOGENETIC SIGNIFICANCE OF SOME BIOMARKERS FOR THE PROGRESSION

OF CHRONIC KIDNEY DISEASE AND ASSOCIATED CARDIOVASCULAR COMPLICATIONS",

recommending that the respected scientific jury vote in favour of awarding the

Educational and scientific degree "DOCTOR" of Dr. Borislav Ivamoy Ignatov.

25.08.2026

Plovdiv

Signed:.........

(Assoc. Prof. Stoilka andadz ieva, MD, PhD)


