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Ao Npegceparensa Ha Hay4HOTO Kypu

Mpu MegnumHckn yHusepcuter - MNaeseH,
HasHaueHo cbc 3anoBeg N22382/28.07.2026 T.

Ha PekTopa Ha MY - lNzeBeH, no npoueaypa

3a 3alUMTa Ha 4UCEePTALUOHET TPyA 3a npuaobusaHe
Ha obpasoBare/iHa U Hay4Ha cTeneH ,,lOKTOP*

B KaTeapa ,,®u3nonorua u natopusmonorua‘ Ha

MY - TaeBeH ¢ KaHauaat a-p Bopucias UBaHOB UrHaTOB.

PEUEH3MUA

OT npo¢. a-p Baaroii UBaHoB MapuHoB, 4.m.

PbkoBoguTen Karegpa no MatonoruuHa ¢pusuonorus, MY - Naosaus

OTtHocHo: KoHkypc 3a OHC,,AOKTOP* no npodecnoHanHo HanpasaeHue 7.1. "MeauuuHa"
M Hay4Ha crneyunanHocT "Matopusmonona’, 3a HyxkauTe Ha KaTtegparta no ®usmonorua u
natogusnonorua Ha MegnumHCKK dakyaTeT npu MY-TaeseH.

KaHanaatsT e npeacTtaBun UAnaTa AOKYMEHTAUMA, HeoBXoAuMma 3a M3roTBAHE Ha
peueH3naTa, CboOpasHO U3UCKBAHUATA.

Aeknapupam, ve HAmam o6LLM TPyaOBe C KaHAMAATa UM KaKBBTO U A € APYT KOHDAMKT Ha
MHTEpEeCH, CBbP3aH C HAaCTOALLMA KOHKYPC.

1. KpaTtka 6uorpaduyHa cnpaBka, TBOPHECKU U NPOPECUOHANEH MbT.

A-p bopwucsaas MeaHos UrHaTos e pogeH Ha 18 aBryct 1968 r. HerosusaT npodpecmnoHaseH mbt
€ MnpumMep 3a noc/1eA40BaTe/NHO CbYyeTaBaHe Ha K/AWHMYHATA MpPakTMKa C akagemMuyHo
NnpenoAaBaTe/ICko M HayvyHOM3C/nea0BaTe/ICKo u3pacteaHe. /[-p MrHaTosB 3aBbpluBa
BMCLUETO CU MeAULMHCKO 06pasoBaHme npes 1994 r. B MeauLMHCKM yHuBepcuTeT - [1eseH.
M3rpaskaaHeTo my KaTo MeAMLMHCKM CreuuanncT npemuHasa npes tpu dbyHaameHTaaHu
MEeANLMHCKM CNeUranHoCT, 0POPMALLN HErOBUA CONNAEH MATODUINONOTUYEH U KAUHUYEH
Muporaea:

= [lpe3 2002 r. npugobuea crneyrasHoCT no ,,Bbrpewnu 6osectu”, KoATo My aasa

LWMPOK MHTEPHUCTUYEH NOr/1e4 BbpXy CUCTEMHATa naTto/0rus;



= [lpe3 2005 r. cneunanmsmpa ,,Hepposorua* - obaact, npesbpHana ce B OCHOBHO
Hanpas/IeHWe Ha HeroBUA MPaKTUYECKM N Hay4eH UHTepec;

* [lpe32022r. 3awuTasa cneymanHocT rno ,,flaropusmonorua’, c KOETO 3aKOHOMEPHO
OCbLLeCTBABA CTPeme)a U KbM PyHAAMEHTaNHO BHMKBaHE B MeXaHWM3muTe Ha
3ab0/nABaHMATa.

KAnHWYHaTa cu AelHOCT A-p MrHaToB 3amoysBa HeNnoCpeaCTBeHO C/ed AUNNOMUPAHETO CU
Kato opauHaTtop B LleHTbpa no ,,Xemoaunanusa® kvm MBA/ , Xpucto botes” - Bpaua
(1994-1996 r.). B nmpogb/keHue Ha noseye OT age geceTuneta (1996-2019 r.) Tou e
opauHaTop B KauHukaTta no ,,Hedpponorua u guanmsa’ kom YMBA/ ,,Teopru CTpaHcku® —
NMaeseH. OT 2019 I. A4-p MrHaToB npeHaca To3un 6orat KAMHu4eH onuT B MY-TneseH KaTo 8
nepuoga 2019-2025 r. TOW € acuCTeHT B ceKkTop ,llatodusnonorna® kbm Kategpa
,Pu3nonorua n natopusmonorna’, a oT 2025 r. 3aema ANbXKHOCTTa Mpenogasaren u
aAMUHUCTPATUBEH ACUCTEHT B CbLLMA CEKTOP, KbAETO aKTUBHO y4acTBa B ODy4eHMETO Ha
CTYAEHTUTE MO MeAMLMHA 1 B OPraHn3aLMoHHaTa AeMHOCT Ha KaTegparTa.

OCBeH C B/IAAEEHeTO Ha aHMUMCKKU UM PYCKM e3unK, A-p MrHaTtos pasnosara ¢ OT/M4YHa
mMaTemaTUKO-CTaTUCTUYeCKa MOArOTOBKA M OMUT rnpu paboTa CbC cneyunanmsmpan copryep

(IBM SPSS Statistics, Statgraphics).

2. AKTyaZIHOCT Ha npobsema

XpoHniHoTO 6b6peyHo 3abonnsaHe (XB3) npeactasnasa pyHaameHTaneH obujecTseH u
meauMuMHCKKM npo6sem, 3acarall Hag 10% OT CBETOBHOTO HaceseHue M BOgeuw, 4o
3HauYMTeNHA NpeAeBpemMeHHa WHBaAWAM3aUMA M CMBPTHOCT. OT MaTtopusno/sornyHa
rneaHa Touka, Xb3 oTAaBHa e npectaHasno Aa Ce pasr/nex4a e4nMHCTBEHO KaTo OpraHHo-
orpaHuyeHa 6b6peyHa AUCHYHKLMA; TO € CUCTeMEH CbAOB 1 MeTabo/MTeH CUHAPOM, Mpu
KOWTO KapAu1O-peHasHuTe B3anmogeincTsna 0GOpMAT MOPOUEH KPbr Ha B3aUMHO yCuABaLL0
ce yBpexaaHe.

Katouosuat npobaem npu XB3 ce cbCTom B CYOKAMHUHHOTO 1 6€3CMMNTOMHO NpOTHYaHe B
PaHHMTE CTaAMK, KaKTO W B U3KAIOYMTE/IHaTa XeTEepPOreHHOCT Ha HerosaTa NMporpecus v
CbABTCTBALLATA O CbA0BA KaAUMPHKaumMA. B TO3M KOHTEKCT, TbpCeHeTo, BaMAMPAHETO U1
BbBEXAAHETO Ha HaAeXAHM, BMCOKOUYBCTBUTE/NHW OMOMapkepu 3a paHHa TybysaHa v
cbaosa yspeaa (kato NGAL) v 33 uHxuBMpaHe Ha ekTonuuHaTta Kanuudurauua (kaTo

maTpukcHuAa Gla-npoTtenH — MGP) e U3KA04MTeNHO akTyaiHO Hay4YHO Hanpas/eHue.



3. TexHu4ecka peaansauma Ha gucepraumaTa

ANCepTaLMOHHUAT TPyA CbabpKa 154 CTPaHWLM, OT KOMTO: AuTepaTypeH 0630p - 45
CTPaHULUM, KAMHUYEH KOHTWUHIEHT, mMartepuasn U MeToauM — 9 CTpaHuuM, cobCTBeHM
pesyaTat — 29 CTpaHuuu, 0bCbxaaHe 27 CTPaHULM, M3BOAM M MPUHOCU — 3 CTPaHULM.
OHarziegeH e ¢ 16 Tabaunum v 22 durypu. bubamorpaduara sBrkAo4Ba 361 M3TOYHMKA. CIMCHK

Ha nybankaumnmTe 1 CbobLLeHMATA, CBBP3aHU C AUCEPTALMOHHKUA TPY4 — 2 CTP.

4. CTPYKTYypa Ha AUCEPTALMOHHUA TPy

AnCcepTaunmoHHMAT Tpya € 0POpPMEH B CbOTBETCTBME C BCUYKM akageMUYHN U3NCKBAHWUA U
CbAbPKA KAACMYECKMTE 3a egHa AOKTOPCKa pAuceprauna pasgenu: Bbsepenue,
/luTtepatypeH 0630p, Llen, 3agaun, Matepuanu u metoam, Pesyntatn, ObcbxaaHe, M3soan,
MpuHocn 1 bubanorpadpusa.
/IuTepaTypHUAT 0630p AEeMOHCTpMpa LUMPOKa epyanuma 1 3aabA004eHO Nno3HaBaHe Ha
naToOreHeTUYHUTE MexaHu3mMu. ABTOPBT npocieaasa  CUCTEMHO enuaemMuo/IoruaTa,
knacudumraumata (no KDOQI u KDIGO) M CAOKHUTE XEMOAWUHAMUYHM, XYMOPa/ZHU W
meTabonmnTH1 npomenun npu XB3. OcobeHo BHMMaHWe e 0OBPHATO Ha natoreHesarta Ha
MHTUManHaTa M meguanHata (ckneposa Ha Mdonckeberg) aprtepuanHa kaaundukaums,
Ka/uMdUAAKCUATA, POAATA HA Bb3Ma/ZIEHUETO, OKCUMAATUBHUA CTPEC, Kanuneso-pocparHaTa
xomeocTasa, octa FGF23-Klotho u ,,kanuunesus napagokc’, cBbp3aH ¢ B3aMMOAenCcTBMATa
mexay ButammHu D u K. [JeTannHo ca aHanu3upaHu Mo/eKkynapHaTa CTPyKTypa,
BbuocmHTesaTa 1 buonornyHata pona Ha MGP 1 NGAL.
Llenta e popmyampaHa ACHO W N0MMYHO, NMPOM3TUHALLA NMPAKO OT HaNpaBeHWA aHa/iu3 B
0630pa, a 3a4a4mnTe Ca aAeKBaTHU 3a U3MbAHEHMETO 1.
MeToao/i0ruaTa BKAKOYBA CbBPEMEHHW K/AWHWYHW, aHTPOMOMETPUYHM, OUOXMMMUUHM,
uMmyHosnoruduu (ELISA, ECLIA) v maTemaTMKO-CTaTUCTUHECKM MEeTOAM, OCUrypABally
BMCOKA A0CTOBEPHOCT Ha NONYyYeHUTE pe3y/ATaTu.
NMony4ennTe OT 4-p UrHaToB pe3yaTatn oboraTABaT CbleCTBYBALLMTE NATOPHU3MON0rNHHH
KOHLEenuMM B HAKO/IKO BaXKHW Harnpas/IeHUA:

1. MwuHepaneH metabo/n3bm U Cbpae4HO-Cbaos puck (CaxP/eGFR): ABTopbT

334 b1604EHO NPOyYBa OrpaHMYEHUATA Ha TPAAULIMOHHUTE CTATUYHM MOKa3aTem



KaTto Kasumeso-pocdatHuA (CaxP) npoayKT. BbBexagaHETO M oueHkaTa Ha
MHTErpupaHn nokasaTtenn (KaTo cboTHoweHwneTo CaxP/eGFR) nossosnsasat
MHOro no-npeumsHa CTpatuduKaLmMa Ha pUcKa OT CbAOBa KasumdUKauus u
CbPAEYHO-CHA0BU MHUMAGHTH CMPAMO eTana Ha 6bbpeyHa AncdhyHKumA.

Pons Ha Hekapbokcnanpanma MGP (ucMGP): M3cneaBaHeTo NOTBBLPKAABA, Ye
aKyMy/IMpaHeTo Ha HeakTuBHW (Hekapbokcuampanu) dopmu Ha MGP e npsk
MHAMKATOP 3a QYHKUMOHANEH gedUuUnT Ha BUTammH K2 1 oTcrabeHa eHagoreHHa
3almTa cpeuly cbgosa Kaaundukauma. HatpynsaHeto Ha ucMGP kopeaupa ¢
MapKepHaTa TexxecT Ha Xb3 1 noBuLIeHnAa CbpAeYHO-CbA0B PUCK.

NGAL kato 6uomapkep 3a TybynHa yBpesa, Bb3nasneHWe W paHHa AuarHosa:
AanHute ybeauTtenHo nokassa, 4e NCAL npeBb3xoxaga TpPagULUOHHUTE
mapkepu (KaTo CepyMHWA KpeaTUHWH) MpW paHHaTa AeTeKkuua Ha TyOyaHo-
MHTEPCTULUMANHO yBpexAaHe. YCTaHOBeHaTa Kopenauusa C NpouHpAamaTopHM
mvapkepu (hs-CRP, IL-6) noTebpKAaBa posATa My Ha MHTErpaTUBEH MHAMKATOP
3a Bb3naAnTeNHO-MeAuMpaHaTa nporpecMa Ha Xb3 M Kapauo-peHanHute

YCNOXKHEHWA.

O6CbKAAHETO HA pesyaTaTvTe e npoBedeHO C MnaToPU3MONOrM4Ha 3PANOCT, KaTo

nosy4yeHuTe [daHHM Ca CbNoCTaBeHW KPUTUHYHO C BOAEWMTE CBETOBHWM MNpPOYy4BAHUA.

MHTepﬂpeTleaT ce NMoNyyYeHuTe daHHW U Ce NpaBu CpaBHUTE/IHA CbMOCTaBKa C pPas/iMyHU

AUTEepaTypHU U3TOYHMUM. [ogyepTaBa ce HeobxoaMMOCTTa OT MYATUAUCUUMAMHAPEH

noAX0A MpW yCTAaHOBABAHETO M TPETUPAHETO Ha XPOHUYHKTE 6BbOpeqHn 3ab0aABaHMA.

,ﬂ,l/lcepTaHT'bT € 13B€e/ 5 U3BoAa B OTrOBOP Ha NOCTaBEHUTE 5 3a4a4u. M3BoguTE Ca TOYHU U

ns4yepnarteHu.

Pa3paboTeHWsAT AuCepTauMoOHeH TPyA MMa MPUHOCKM C Hay4yeH, Hay4YHO-TPU/IOXKEH W

NOTBbPAWTE/NIEH XapaKTep, @ UMEHHO:

BbBeseHo e cboTHoweHueTto CaxP/eGFR KaTo wHTerpaTvBeH nokasarten 3a
MUHEpasHu HapyleHua n 6bbpevHa anMcdyHKLMA, KaTO Ce yCTaHOBABA NpAKaTa my
BPb3Ka CbC CbPAEYHO-CbA0BUA PUCK.

Pa3paboTeHa LecTcTerneHHa CKkazna 3a cTpaTMduKauua Ha puUcKa Bb3 OCHOBA Ha
cboTHolweHneTo CaxP/eGFR, no3sosnABalia KaTteropusupaHe Ha rnauuMeHTute OT

MHOIO HUCBK A0 MU3KNKYUTE/NIHO BUCOK PUCK.



YCTaHOBEHO €, 4Ye KOMOuHupaHuTe Ouomapkepu ucMGP/eGFR un CaxP/eGFR
AEMOHCTPUPAT MO-BMCOKA TOYHOCT MpU CTpPaTUUKaUMATA HA CbpPAEYHO-CbAOBUA
PUCK OT CAMOCTOATE/IHOTO UM MpuAaraHe.

AemoHcTpuparHo e, 4ye ucMGP e mapkep, acouuupaH MpeavMHO CbC CbaoBaTa
naTo/a0rna, nosa 1 Bb3pacTrTa M HAMA MpsAKa BPb3Ka CbC CTeneHTa Ha 6bbpevHoTO
yBpexaaHe.

MpoBeaeHO € KOMI/IEKCHO M3C/eABaHe, WHTerpupawio Guomapkepu Ha CbaoBa
Kasundurauma (UcMGP), TybyaHo yspexkgare (NGAL), sb3nasnenue (hsCRP, IL-6) u
HapyLUeHWA B MUHepanHUA MeTabo/1M3bM Npu NauMeHTu B npeaanannsHm ctagum (G-
G4) Ha XB3.

YcTaHoBeHo e, ye NCGAL ce nosuwasa oule B paHHuTe (CyOKAMHUYHM) CTagmu Ha XB3
npu 3anaseHa 6vbpevHa PyHkuma (eGFR = 90 mL/min), KoeTo ro onpeaena KaTo
yATpapaHeH bnomapkep 3a 6b6peyHo yBpexkaaHe.

NMoTBbpAeHa e Bpb3KaTa Mexay HapylweHuAaTa B  KaaumeBo-GochopHMA
mMeTabo/13bM 1 NOBULLEHNA CbPAEYHO-CHAOB PUCK NpU nauneHTn ¢ Xb3.
MoTBbpaeHa e acoumaumAaTa MexkAay MOBULEHUTE CepymMHuM HuBa Ha UucMGP u
Ha/IM4YMeTO Ha CbpAEYHO-CbAO0BM 3a00/ABAHNUA, KOETO MOAKPEenu poasaTa My KaTto
Buomapkep 3a CbpAeYHO-CbA0BUA PUCK.

MNoTBbpaeHO e, 4e cepymHuTe HuBa Ha NCGAL HapacTtBaT C rnporpecuATa Ha
6b6PEUHOTO yBpEKAaHE M KOpe/aMpaT C KAacuyeckuTe nokasatenun Ha 6bbpeyHarTa
QYHKUMA.

MoTebpaeHa e Bpb3kaTa mexay NGAL, CMCTEMHOTO Bb3MaseHWe W HapyLleHuATa B

MUHepanHua meTaboamsbm npu XB3.

AsTopedepatsbT (50 CTP.) OTroBapsA Ha U3UCKBAHUATA U CbADPIKA BCUYKM OCHOBHM AaHHN 1

M3BOAM OT AMCEPTALMATA, KaTO B CbLLOTO Bpeme e aobpe oHarneageH u u3Mb/HeH OT

TunorpagcCka raegHa To4ka.

5

My6/1MKaLMOHHA aKTUBHOCT:

CBbp3aHata C AWCepTALMOHHUA TPy MyOAMKaUMOHHA aKTUMBHOCT Bb3/M3a Ha 3 peanHu

ny6/MKaLmm, OT KOUTO 1 € B CrucaHue MHAEKCMpaHo B Scopus. Bauyku Tpypose ca



nyO/MKYBaHW Ha aHrMIACKK e3uK. /-p UrHaToB e 1-B1 aBTOP B 2 OT NOCOYeHUTE TpyaoBe,
KOETO CBMAETE/ICTBA, Y€ Te3u NPOYy4BaHWA Ca /IMYHO ARNO Ha AucepTaHTa. MosyyeHuTe
pesy/Tath Ca AOKA3ABaHM HA 9 MEXAYHAPOAHWM M HAUMOHAAHWM Hay4Hu Gopymu. A-p
MrHaTtos e B3en yvacTve W B 4eTUPU BBTPEYHUBEPCUTETCKM Hay4HW MPOEKTHU, KOUTO Ca
WHUUMUPpaKHu B KaTteapata no ¢u3nonorua u natodusmonorua Ha MY-NaeseH u KacasaT
NPAKO TemaTuKkarta Ha AucepTauuoHHaTa pa3paboTka, a pesyATaTuTe OT TAX ca NpAKo

MHTErpupaHu B HeA.

3ak/o4eHune

AnCcepTaunoHHUAT Tpys Ha A-p bBopucaas MrHatoB paskpusa mHOro pobpe
npodecruoHasHUTe My U M3C/1eA0BaTE/ICKM KAa4yecTBa, KaKTO U yMeHUeTo My Aa pabotu B
MYATUANCUMIT/IMHAPHW HAy4YHU KO/ZIEKTWBM B MMETO Ha no gobpata auarHoCTuKa Ha
XpOHWYHWUTE ObOpeyHn 3abonABaHMA U TexXHUTE KOMOPOMAHOCTH, KaKTO M 33

MPUAOXKEHMEeTO Ha Te3u 3HaHuA B Obgeliata KAMHMYHA NpakTuka. PaspaboTkaTta

npeACTaBAABa MYHO 4€/10 Ha aBTOPa U € O4YEBUAHO, Y€ e N0/ Ha AbArOroAnieH TPyA.

CunTam, Ye nNpeacTaBeHnaT M1 AUCEPTALMOHEH TPYA, ,,MATOTEHETUYHO 3HAYEHUE HA HAKOU

BUOMAPKEPU 3A MPOMPECUATA HA XPOHUYHOTO BBLBEPEYHO 3ABO/IABAHE U ACOUMUPAHUTE

CbPAEYHO-CHAOBU YCNOXKHEHUA 0TroBapA Ha n3ncksaHmATa Ha 3BO, 3akoHa 3a pa3ssutue
Ha akagemMuyHus cbCtas B Penybanka Bbarapusa n Npasu/iHnKa 3a HEroBOTO NPUAOXKEHKE,

KaKTo W Ha [paBuaHKKa Ha Ha MY - MaeBeH 3a npugobusare Ha 0bpa3oBaTe/Ha U Hay4Ha

cteneH ,,AOKTOP

Ha ocHoBaHue 4n.59 ot 33514
18.08.2026 roga. Noanuc:...

rp- Nnosaue (Npod. a-p 5/1a¢/oM\/\/apMHOB, A-M.)



To the Chairman of the Scientific Jury

At the Medical University - Pleven,

Appointed by order No. 2382/28.07.2026 .

Of The Rector of MU - Pleven, according to procedure
for defense of a dissertation for the acquisition

of the educational and scientific degree "DOCTOR"

in the Department of Physiology and Pathophysiology of

MU - Pleven with a candidate Dr. Borislav lvanov Ignatov.

REVIEW

By Prof. Dr. Blagoy Ivanov Marinov, MD.
Head of the Department of Pathophysiology, Medical University of Plovdiv

Subject : Competition for the educational and scientific degree "DOCTOR" in the
professional field 7.1. "Medicine" and the scientific specialty " Pathophysiology ", for the
needs of the Department of Physiology and Pathophysiology of the Faculty of Medicine at

MU- Pleven.
The candidate has submitted all documentation necessary for the preparation of the

review, in accordance with the requirements.
| declare that | have no joint works with the candidate or any other conflict of interest
related to this competition.

1. Biographical notes, creative and professional path.

Dr. Borislav Ivanov Ignatov was born on August 18, 1968. His professional path is an
example of a consistent combination of clinical practice with academic teaching and
research growth. Dr. Ignatov completed his higher medical education in 1994 at the
Medical University of Pleven. His development as a medical specialist goes through three
fundamental medical specialties, shaping his solid pathophysiological and clinical

worldview:

* |n 2002, he acquired a specialty in " Internal Medicine ", which gave him a broad

internist perspective on systemic pathology;

®  |n 2005, he specialized in " Nephrology " - a field that has become the main direction

of his practical and scientific interest;



® In2022, he defended his specialty in " Pathophysiology ", thereby naturally realizing
his aspiration for fundamental insight into the mechanisms of diseases.

Dr. Ignatov began his clinical activity immediately after graduation as a resident at the
Hemodialysis Center at the Hristo Botev Hospital - Vratsa (1994-1996). For more than two
decades (1996-2019), he was a resident at the Nephrology and Dialysis Clinic at the Georgi
Stranski University Hospital - Pleven. Since 2019, Dr. Ignatov has been bringing this rich
clinical experience to the Medical University of Pleven, where in the period 2019-2025 he
has been an assistant professor in the Pathophysiology sector at the Department of
Physiology and Pathophysiology, and since 2025 he has held the position of lecturer and
administrative assistant in the same sector, where he actively participates in the training of
medical students and in the organizational activities of the department.
In addition to his proficiency in English and Russian, Dr. Ignatov has excellent mathematical
and statistical training and experience working with specialized software (IBM SPSS

Statistics, Statgraphics).

2. Relevance of the problem

Chronic kidney disease (CKD) is a fundamental societal and medical problem, affecting over
10% of the world's population and leading to significant premature disability and mortality.
From a pathophysiological perspective, CKD has long ceased to be considered solely as an
organ-limited renal dysfunction; it is a systemic vascular and metabolic syndrome in which
cardio-renal interactions form a vicious cycle of mutually reinforcing damage.

The key problem in CKD lies in the subclinical and asymptomatic course in the early stages,
as well as in the extreme heterogeneity of its progression and the accompanying vascular
calcification. In this context, the search, validation and introduction of reliable, highly
sensitive biomarkers for early tubular and vascular damage (such as NGAL) and for
inhibition of ectopic calcification (such as matrix Gla-protein — MGP) is an extremely

relevant scientific direction.

3. Technical implementation of the dissertation
The dissertation contains 154 pages, of which: literature review - 45 pages, clinical
contingent, materials and methods - 9 pages, own results - 29 pages, discussion 27 pages,

conclusions and contributions - 3 pages. It is illustrated with 16 tables and 22 figures. The



bibliography includes 361 sources. List of publications and communications related to the

dissertation - 2 pages.

4. Structure of the dissertation

The dissertation is structured in accordance with all academic requirements and contains
the classic sections for a doctoral dissertation: Introduction, Literature Review, Aim,
Objectives, Materials and Methods, Results, Discussion, Conclusions, Contributions and
Bibliography.

The literature review demonstrates broad erudition and in-depth knowledge of
pathogenetic mechanisms. The author systematically follows the epidemiology,
classification (according to KDOQI and KDIGO) and complex hemodynamic, humoral and
metabolic changes in CKD. Particular attention is paid to the pathogenesis of intimal and
medial (Mé&nckeberg’s sclerosis) arterial calcification, calciphylaxis, the role of
inflammation, oxidative stress, calcium-phosphate homeostasis, the FGF23-Klotho axis
and the “calcium paradox” associated with the interactions between vitamins D and K. The
molecular structure, biosynthesis and biological role of MGP and NGAL are analyzed in
detail.

The goal is formulated clearly and logically, resulting directly from the analysis made in the
overview, and the tasks are adequate for its implementation.

The methodology includes modern clinical, anthropometric, biochemical, immunological
(ELISA, ECLIA) and mathematical-statistical methods, ensuring high reliability of the results
obtained.

The results obtained by Dr. Ignatov enrich the existing pathophysiological concepts in
several important directions:

1 Mineral metabolism and cardiovascular risk (CaxP/eGFR): The author thoroughly
explores the limitations of traditional static measures such as the calcium-
phosphate (CaxP) product. The introduction and evaluation of integrated
measures (such as the CaxP/eGFR ratio) allow for much more precise
stratification of the risk of vascular calcification and cardiovascular events

according to the stage of renal dysfunction.



Role of uncarboxylated MGP (ucMGP): The study confirms that the
accumulation of inactive (uncarboxylated) forms of MGP is a direct indicator of
functional vitamin K2 deficiency and weakened endogenous defense against
vascular calcification. Accumulation of ucMGP correlates with marker severity of
CKD and increased cardiovascular risk.

NGAL as a biomarker for tubular injury, inflammation and early diagnosis: The
data convincingly show that NGAL is superior to traditional markers (such as
serum creatinine) in the early detection of tubulointerstitial injury. The
established correlation with proinflammatory markers (hs-CRP, IL-6) confirms its
role as an integrative indicator of the inflammation-mediated progression of

CKD and cardio-renal complications.

The discussion of the results is conducted with pathophysiological maturity, and the

obtained data are critically compared with the leading world studies. The obtained data are

interpreted and a comparative comparison is made with various literary sources. The need

for a multidisciplinary approach in the identification and treatment of chronic kidney

diseases is emphasized.

The dissertation candidate has drawn 5 conclusions in response to the 5 tasks set. The

conclusions are accurate and comprehensive.

The present dissertation has contributions of a scientific, scientifically applied and

confirmatory nature, namely:

The CaxP[eGFR ratio was introduced as an integrative indicator of mineral disorders
and renal dysfunction, establishing its direct relationship with cardiovascular risk.
risk stratification scale based on the CaxP/eGFR ratio has been developed , allowing
for categorization of patients from very low to extremely high risk.

It has been established that the combined biomarkers ucMGP/eGFR and CaxP/eGFR

demonstrate higher accuracy in cardiovascular risk stratification than their individual

application.

It has been demonstrated that ucMGP is a marker associated primarily with vascular

pathology, gender, and age and has no direct relationship with the degree of renal

impairment.



= A comprehensive study was conducted, integrating biomarkers of vascular
calcification (ucMGP), tubular damage (NGAL), inflammation (hsCRP, IL-6), and
disorders of mineral metabolism in patients in predialysis stages (G1-G4) of CKD.

= |t has been found that NGAL is elevated even in the early (subclinical) stages of CKD
with preserved renal function (i.e. GFR 2 9o mL/min ), which defines it as an ultra-
early biomarker for renal damage.

*  Therelationship between disorders in calcium-phosphorus metabolism and increased
cardiovascular risk in patients with CKD has been confirmed.

» The association between elevated serum levels of ucMGP and the presence of
cardiovascular disease was confirmed, supporting its role as a biomarker for
cardiovascular risk.

= |t has been confirmed that serum NGAL levels increase with the progression of renal
damage and correlate with classical indicators of renal function.

= The relationship between NGAL, systemic inflammation, and disorders in mineral

metabolism in CKD has been confirmed.

The synopsis of the dissertation (50 pages) meets the requirements and contains all the

basic data and conclusions from the dissertation, while at the same time being well

illustrated and executed from a typographical point of view.

5. Publication activity:
The publication activity related to the dissertation work amounts to 3 real publications, of
which 1is in a journal indexed in Scopus . All works are published in English. Dr. Ignatov is
the 1st author in 2 of the mentioned works, which testifies that these studies are the
personal work of the dissertation candidate. The obtained results have been reported at 9
international and national scientific forums. Dr. Ignatov has also participated in four intra-
university scientific projects, which were initiated in the Department of Physiology and
Pathophysiology of MU-Pleven and directly concern the topic of the dissertation work, and

their results are directly integrated into it.



Conclusion

The dissertation work of Dr. Borislav Ignatov reveals very well his professional and
research qualities, as well as his ability to work in multidisciplinary scientific teams for the
sake of better diagnostics of chronic kidney diseases and their comorbidities, as well as for

the application of this knowledge in future clinical practice. The development is a personal

work of the author and it is obvious that it is the fruit of many years of work.

| believe that my submitted dissertation ' PATHOGENETIC SIGNIFICANCE OF SOME BIOMARKERS
FOR THE PROGRESSION OF CHRONIC KIDNEY DISEASE AND ASSOCIATED CARDIOVASCULAR
COMPLICATIONS " meets the requirements of the Higher Education Act, the Act on the

Development of Academic Staff in the Republic of Bulgaria and the Regulations for its

implementation, as well as the Regulations of the Medical University - Pleven for the

acquisition of the educational and scientific degree " DOCTOR "

18.08.2026. Signature:.. Ha ocHoBaHue 4n.59 ot 33J11

Plovdiv (Prof. Dr. Blagoy Marinov, MD)



