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npod). A-p EneHa AMMvrrpoBa AvnørrpaK0Ba, A.M.

KaTeapa no AKY1.uepcTB0 rwfHeKonorVf51 , MY-IIn0BAJfB

3aBexaa14 POAVMHO orraenerme, AF K-Ka-YMbAn „CB.reoprn"-11n0BAJIB

OTHOCHO: A1,1cePTa1-1VIOHeH TPYA Ha Tel'vra : „ MncT0 Ha 1/1HTeneKT B

CbBPeMeHHaTa Konr10cKor1cKa AMarHOCTMKa Ha npeapaK0Bvr V13MeHeHV151 Ha

MaTOt.1HaTa 11_1V1j1Ka" OT A-p reoprvrAam•re110B 3a npvraoöJ,1BaHe Ha OHC

"AOKTOP", oönacT Ha BVIC1_L1e oöpa30BaHme.• 7. 3apaBeona3BaHe crropT,

HarrpaBne1-me 7.1 Meavruvma, AOKTOPCKariporparvra „AKymepcTBO

VI rvmeKonorv151", cbrnacH0 3ar10Bea NQ 2873/ 15.09.2026 roa. Ha PeKTopa Ha MY —

IIneBeH

Hayt1Hv1 pbK0Boavrrenv1.• CnaBqo TOMOB, A.M.H.

aKaa. A-p rpmrop ropqeB,A.M.H.

I.KPATKM EVIorPAOVILIHV1 AAHHVI

A-p reoprvrIlpaHAXeB e poaeH rlpe3 1993 roa. B rp. IIAOBAVIB. 3aB%P11.1Ba

cpeAHOT0 oöpa30BaHvre B MeCTHaTa El" „I/IBaH Ba30B". 2017 e roavmaTa, B K051TO ce

AMIT110MMpa KaTO Marvrcnp-neKap B Meav1LIMHcKM YHMBepcMTeT- IWIOBAVIB.Paö0TVff

nocneA0BaTenH0 KaTO caH1/1Tap VI MeAVIUVIHCKV1 ceKpeTap AO 2018 roa. ITbpB0Haqa11H0

e 3aqncneH e 3a cneuvranv13aHT 110 AKYLL1ePCTBOrvmeyconorv•lfl B YMbA11 „AeBa

Mapvlfl"- byprac, a 110-K%CHO —B YMbAr1 „CBeTa Mapvma"- ElneBeH, KTAeTO paö0Tv1

VI IlpvraoÖv•1Ba eAHOMMeHHaTa creuvra11HocT npe3 2024 roa. Ilpe3 2020

roa. 3anot1Ba VI npenoaaBaTencI<aTa aei1HOCT 1<aTO aCVICTeHT B KaTeapaTa no

al<Y1-L1epcTB0 11 IMHeKoz101M51 rrpv•l MeAVILIVIHCKV1YHMBepcvrreT- TIneBeH.
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ElpaB51T BIIet-1aTneY-1vre peanua 0Tnw-1M51 VI Harpaan, nonyqeHJ'1 Kal<TO B

Bbnrapvlfl, Tayca VI B I-IY>KÖMHa, a VI peanM3J,rpaHM npa1<T1/11.'J1 FIO nporpaMa

Erasmus+.

A-p IlpaHA>KeB yaocT0Bep51Ba FIPOBeaeHJ,f MHOXeCTBO

cneuvmnoMH0 oöyqeHvre•. KonnocKor1M51 aecTPYKTMBH0

Kypcoæ Ha

neqew•re Ha

npeKaHuep03J,fTe Ha MaTOt-1HaTa 111MJhKa, AnarHOCTMt-1Ha1/1 ocl)VfC xv1CTepocKor1Mfl,

AvrarHOCTL11-1Ha onepaTMBHa nanapocKor1M51 B rvmel<onornma, Kypc 110

p060TM3vrpaHa xmpyprvl}l B ATVIHa VI AP.

ElpeaocTaBeHaTa OT IQHAJ,raaTa aBTOPC1<a cripaBKa 3a CbOTBeTCTBV1e C

MMHMManHVITe Har-IMOHa/1HV1 M3MCKBaHW1 1101<a3Ba a 3a H51KOV1 OT

r10Ka3aTenv1Te-M HaAXB%P1151He Ha Cb114VITe.

YaocT0Bep51Ba yqacTMe B Hay-IH0M3cneA0BaTencKJ'1 lipoeKT.

qneHYBa B peavrua opraHJ,13aLIMM.

Bnaaee OTIIVII-IHO al--1rnnj1C1<V1 vrcnaHCK1,1 e3V{UV1.

II.AKTYAIIHOCT HA TEMATA

Pak'%T Ha MaTOl-1HaTa 1.11Mi1Ka 3aeMa qeTB%PTO MACTO cpea 3110KaqecTBeHMTe

3aöon51BaH1/151 1-IPM xeHaTa B CBeTOBeH Maluaö. Y Hac öonecTTa 3acnra 15.4 Ha 100 000

Key-IVI VI TaKa b%nrapvrn nonaaa B I-Ian-BVICOKaTa KaTeropM51 no qecT0Ta Ha

3aÖ01151BaHeT0 B EC VI ce Hapexaa Ha BTOPO MACTO TIO CMBPTHOCT. HPOTVIBHOHa

npvreTaTa OT C30 ripe3 2020 roa. rnoöanHa cTpaTer1/151 3a enviMMHnpa1-1e Ha rra31/1

Heor1na3Ma, 110KpvrrneT0 c HPV BaKCVIHa B Hall-laTa cTpaHa ocTaBa J,f3KnyoqvrrenH0

HMCKO. Flo OTH0111e1-1V1e Ha BTOPVNHaTa cTpaHaTa HVI Chi-UO e cpea

Te3V1 C Hai-HVICbK OÖXBaT.

KOHBe1-11-1MOHanHaTa Konr10CKOFIM51 e OCHOBeH, HO VI nv1MVffTvrpaH B M3BeCTHa

cTeneH MeTOA 3a ogey-ll<a npeapaK0Bvrre Vå3MeHeHV151 Ha Marror-1HaTa 11.11/1j1Ka.

AmarHocT1,1tmaTa ecbeKTVIBHOCTe 3aBnc1/1Ma OT peanua ycn0BM51, KoeTO
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3aTpYAH51Ba M3rpaxaaHeT0 Ha eAMHHV1 anarHOCT1,1HHM B KOHTeKCTa Ha

pa311J,1t-1Hv1 KAVIHVft-1HJ,f ycn0BM51.

AI-CVICTeMMTe B KonnocK011J,1flTa 1103B01151BaT Cb3aaBaHeTO Ha OCHOBHVI

Tvma aHanJå3- aeTeKUW1 TIMKcenHa cerMeHTa11M51. Pa3BVITvreT0 Ha

M3KYCTBeHV151VIHTeneKT B 3ApaBeona3BaHeT0 OTKPVIBa 3a HarvfvrpaHe Ha

pemeHM51 3a orlTMMM3MpaHe npnnaraHeT0 Ha cr10MeHaTaTa CTpaTe1Mfl Ha C30 1-Ipe3

BHeAP51BaHeTO Ha VfHTennreHTHM CVICTeMV1 3a aHaz11/13.

IlpeABVfA BCVNKO ropenocoqeH0 orrpeae1151M 1,13öpaHaTa TeiMa Ha

AVICePTaUVIOHHV151 TPYA 1<aTO Vf3KnYOHVfTenHO CbBpevreHHa, MHOBaTMBHa oc06eH0

CbL1-xeCTBeHa 3a npaKTMKa.

I-lenTa e ACHO (I)opMynvrpaHa: KaTO ce npvmoxaT MeTOAVITe Ha VIVI 3a aHanv13

Ha Konnocl<oncrcvr v130öpaxeYM51, aa ce omel-1V1 HeroBOTO KIIVIHVICIHO 31-laqemae 3a

1-la npeapaK0BM M3MeHeHV151 Ha MaTOt-1HaTa I-IIV1j1Ka aa ce onpeaezll,l

MACTOTOMY B CbBpeMeH1-1aTa KonnocKoncKa AVIarHOCTMKa.

ancePTa1-WbTHaöe11513Ba 5 3aaaqvr:

1. Aa ce pa3paö0TM anropv1TbM, öa3MpaH Ha VIVI, qpe3 v•13non3BaHe MeTOAVITe I-la

M30ÖpaxeHwr,

2. Aa ce c-b3aaae cTaHAapTM3J{pay-1aöa3a raaHHM OT Konr10CKor1C1<V1 M30öpaxeHMfl

3a vmrrerpauvr;l B pa3paÖ0Te1-1 MOAen I-Ipe3 eAVIHeH rlp0T0Kon 3a 3acHeMaHe

aHOTaLIW1, cb0Öpa3eH c MeAMUVIHCKVITe CTaHAapTM3a Konr10cK01TKa H0MeHKnaTypa;

3. Aa ce ay-1a11M3npaT (bal<TOPMTe, KOMTO Bz1V1fl51T B%pxy

cervreHTaUVIOHHaTa HPOVßBOAVITenHOCT Ha Monena;

4. Aa ce onpeaenvl AVIarHOCTVß11-1aTa CTOMHOCT Ha pa3paö0TeHJ,151 MOAen qpe3

cpaBHMTeneH aHa11M3 C YTB%paeHV1 B nvnepaypaTa CVICTeMV,r;
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5. Aa ce aHanM3vrpa Kz1VIHVNHaTa IIPVIAOXMMOCT MSICTOTO Ha 1/11/1 B

CbBPeMeHHaTa KonnocKoncKa AJ,rarHocTMKa.

III.CTPYKTYPA HA AVfCEPTAUVIOHHV151 TPYA

AVICePTaLIMOHHV151TTPYA e I-lanncaH Ha 182 crraHaaPTHV1 rreqaTHv1 cTpaHvruvr.

OHarneaeH e c 20 41 (Imrypm. oÖXBa1.ua 115

nvrrepaTypHM V13ToqHVIKa, OT KOVITO 2 Ha Kl,apvmvrua 113 Ha IlaTMHV1ua .

MATEPVIAIIVI VI METOAVI: npoyt-1BaHeT0 e rrpocneKTMBH0 BKnror-1Ba 94

nauvreHTKv1 Ha B"b3PaCT Mexay 18-64 roAVffHV1, npeMMHanv1 rrpe3 YMbA11 „CBeTa

Mapvma" — rlneBeH B rrepvroaa 2022 roa.- 2025 roa. J,'13r10A3BaHa e COÖCTBeHa 6a3a

aaHHV1 OT KonnocKorrcKM 1,130öpaxeHv151, 1<aTO e 3acnneHa OTHOCHO

Bb3pacT,öpof1 paxaaw•lfl, I-WITOnorvrqeH CTaTYC,HPV-cTaTyc n/nnvr reH0TMIW13vrpaHe,

Tvm 30Ha, Hannqvre I-la aÖHOPMHV1KonrrocKoncKL1 HaXOAKV1,

naToxncrronorvrqeH pe3YATaT.

PE3Y11TATV1 VI ObCbXAAHE: rlPVIBeTCTBaM Ha 06CbXAaHe 3a

BC51Ka OT rlocTaBeHvrre 3aaaqv1. Cnea 3aA'bd1ÖoqeH aHaz1M3 Ha rronyqeHJITe aaHHV1

aBTOP%T npaBM 3a1<nroqeHM51: 2D nnU-Net v2 MO>1€e aa ce oöyqv•l aa pa31103HaBa

Konnoc1<011cKv1 HaxoAKV1 Ha 11MKcenH0 HVIBO; npoM3B0AvrrenHocrrra Ha M0Aena ce

onpeaenfl B no-ronflMa cTerrey-1 OT (l)opMynvxp0BIQTa Ha 3aaaqaTa VI KaqeCTBOTO Ha

aaHHVITe, OTKOAKOTO OT apxmrre1<rrypHM51 KanauvrreT; Monenwr nocTvrra BVICOKO

npnr10KQ1dBay-1e rrpv•l orraenl-lvr cnyqavr c önaronpv151THv•1 ycnom,lfl, HO cpeAHwre

CTOfiHOCTV1 OCTaBaT 1104 KAVIHV1t-1HO npneM11VfBOT0 HVIBO rropaavr Marl'bK oöeM aaHHV1 ,

KnacoB avrcöanaHc nvmca Ha rlPOTOK011HV1MeTaaaHHJ,r; Cb3aaaeHV151T Haöop aal-1HVff

110K'pJ,1Ba BCV1t1KV1 OCHOBHVff Konnoc1<oncKJ'1KnacoBe cnopea IFCPC 2011-

1<OeTO ro rrpaB1,r npaKTvrqecKM rrpvmoxvnvr 3a oöyqeHvre Ha Monen

I-la cevraHTV11-1Ha cerMeHTa1-1Vf51; IIPeAVIMCTBOTO Ha HaTpyr1aHaTaöa3a aaHHV1 e
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(l)OKYCbT m,pxy rlJåKcenHa cerMeHTa1_lV1511-la I-laXOAKVfTe, a He Bbpxy Knacmcl)b1Ka11M51 Ha

1451110T0 M30öpaxeHMe OCHOBa xmcTonorv•1t-1eH pe3YATaT;HerlOCT051HCTBOTO B

öa3aTaAar-IHM e eAHa OT npMt1MH1,1Te, Bnvrnerqvl I-la cerMeHTaUViOHHarra

FIPOM3BOAVITe11HOCT Ha Monena; I-la IIPOTOKOIIHVIMeTaaaHHVff

r103Bonvmo MHAPIBv•1AyanHa 01-1eHKa KaTO npeanocTaBKa 3a 1011/1HVß1HO 3E1al-1MMa

J,1HTepnpeTa1-V151Ha pe3ynTaTvfTe.AVICePTaHTbTnocor-1Ba, qe r10A3BaHaTa öa3a Aay-1HV1

e AOCTaTß1Ha 3a AOKa3BaHe Ha KOHUer1UWITa, HO HeAOCTaTbt-1Ha 3a cTaÖv1AH0

oöyqeH1/1eHa (I)VIHVI VI peAKJ,f KnacoBe; HeoÖXOAVfMO e öanaHcmpaHe Ha raaHHVITe 1/1

B"bBexaaHe Ha FIPOTOKOIIHM MeTaaaHHV1,• OT Cb1ueCTBeHO 3HaqeHMe e KAVIHV11-1HaTa

Banvma14M51 3a 01-xeHKa peanHaTa CTOÜHOCT Ha M0Aena; BaxeH acrieKT e VI HY>1qaTa OT

I-IOBe11.1KV151 KOHTPOA B pa3rnexaaH1/1Te npouecvr. KaHAVIAan,T rrpaBJ'1 M3BOAa, qe VIVI

vma CBOeTO M}ICTO B CbBPeMeHHaTa KO/1F10CKor1CKa amary-10cTv1Ka I-la npeapa1<0Bv1Te

V13MeHeHW1 Ha MaTOt-maTa LUV1ü1<a, KaTO B MOMeHT e caM0

(bal<Top c HapacTBa11-1a ponn, öe3 aa aa ö%Ae 3aMeCTVITen Ha YTBT,paeHVT51

KOAITOCKOIICKVI MeTOA.

IIPVIHOCVI HA AVICEPTAUVfOHHV151 TPYA: Hannue ca opnrvmanwf,

Hay-IHO-TeopeTV11-1HM VI Hay-IH0-npaKTvrqecKM. 3a rrbpB1zr B Bbnrapl,lfl e

pa3paö0TeHa VI eKcnepJ,1MeHTai1H0 v13cneABaHa opvrrvmanyla CVICTeyra, 6a3vrpaHa Ha

MM, 3a aBTOMaTV13vrpa1-1a cerMe1-1TaUV151 1-la r1M1<cenH0 HVffBO Ha KOIIFIOCKOFICKVI

HaXOAKV1 Ha Marror-maTa 111Jåj11<a; cb3aaaeHa M cTpYKTypvrpaHa e C06CTBeHa 6a3a

aaHHV1 OT nonx0A511-ua 3a 06yqeHne VI cpaBHwrenH0

M3cneABaHe I-ra ceraMeHTaUVIOH1--1V1 Monenvr qpe3 MeTOAMTe Ha MM; pa3paöomeH e

npoT0Kon 3a eKcrrepTHa aHOTaUV151 Ha KonnocKorrcKv1 vg06pa>1QHMfl.

bux 0Tnvrqvma HarrpaBeHaTa 3a51B1<a 3a llaTeHT I-la pa3paö0TKaTa npea USPTMO.
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lv. 3AKÆOMEHVIE

ElpeACTaBeHWIT AVICePTaLIVIOHeHTPYA ce 0T111/1qaBa CBOSITa opvrrvmanHocT.

Onpeae11flM ro KaTO ocoÖeH0 aKTyaneH vr 3HaHVIM. CBOTBeTCTBa Ha Vf3VICKBaH1„151Ta Ha

3PACPb, IlpaBM11HJ11<a 3a 1--1erOBOTO IlpvmaraHe VI CbOTBeTHV151 TIpaBM11HMK Ha

MeA1/1LXMHCKV1 YHVIBepCMTeT - IIneBeH .

ElpeABMA BCV{HKO TOBa aaBaM CBOflTa 01-xeHKa M npenop%t1BaM Ha

YBaxaeMJ,1Te qneH0Be Ha Hayc1H0T0 xypv,l aa rnacyBaT Cb140 YTB%pavrre/1H0 3a

npvrcb)KAaHe OHC „AOKTOP"Ha A-p reoprM ZlaHvren0BflpaHaxeH.

22.09. 2026 r.

rp. IIAOBAVIB

143rOTBV111 CTaHOBV1

/llpocl). A-p EneHa AVIMVITpaKOBa, A.M{/
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STATEMENT

by

Prof. Elena Dimitrova Dimitrakova, MD, PhD

Department of Obstetrics and Gynecology, Medical University of Plovdiv
Head of the Maternity Ward, Clinic of Obstetrics and Gynecology, University

Hospital "St. George" — Plovdiv

Regarding: the doctoral thesis entitled "The Role of Artificial Intelligence in Modern

Colposcopic Diagnosis of Precancerous Cervical Lesions" by Dr Georgi Danielov

Prandzhev, submitted for the award of the Educational and Scientific Degree

"Doctor" (PhD), Area of Higher Education: 7. Health Care and Sports, Professional

Field 7.1 Medicine, Doctoral Program "Obstetrics and Gynecology", pursuant to

Order No. 2873/15.09.2026 of the Rector ofMedical University — Pleven

Scientific supervisors:

Corresponding Member Prof. Slavcho Tomov, MD, DSc

Academician Grigor Gorchev, MD, DSc

1. BRIEF BIOGRAPHICAL INFORMATION

Dr Georgi Prandzhev was born in 1993 in Plovdiv. He completed his

secondary education at the local "Ivan Vazov" Language High School. In 2017, he

graduated with a Master's degree in Medicine from the Medical University of

Plovdiv, He worked successively as a hospital orderly and medical secretary until

2018. He initially enrolled as a resident in Obstetrics and Gynecology at University

Hospital "Virgin Marry" — Burgas, and later at University Hospital "St. Marina"

Pleven, where he continues to work at present. He obtained the specialty in

Obstetrics and Gynecology in 2024. In 2020, he also began his teaching activity as an
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Assistant Professor in the Department of Obstetrics and Gynecology at Medical

University — Pleven.

A number of distinctions and awards received both in Bulgaria and abroad are

noteworthy, as are completed training placements under the Erasmus+ program.

Dr Prandzhev documents the completion of numerous postgraduate training

courses: Colposcopy and Destructive Treatment of Cervical Precancerous Lesions,

Diagnostic and Office Hysteroscopy, Diagnostic and Operative Laparoscopy in

Gynecology, a course in Robotic Surgery in Athens, and others.

The candidate's submitted self-assessment report regarding compliance with

the minimum national requirements demonstrates that these requirements have been

met and, for some indicators, exceeded.

He documents participation in a research project.

He is a member of a number of professional organizations.

Dr Prandzhev has an excellent command of English and Spanish.

11. RELEVANCE OF THE TOPIC

Cervical cancer ranks fourth among malignant diseases in women worldwide.

In Bulgaria, the disease affects 15.4 per 100,000 women, placing the country in the

highest incidence category in the European Union and second in mortality. Despite

the WHO Global Strategy for the Elimination of Cervical Cancer adopted in 2020,

HPV vaccination coverage in our country remains extremely low. With regard to

secondary prevention, Bulgaria is also among the countries with the lowest coverage.

Conventional colposcopy is a principal, although to some extent limited,

method for assessing precancerous cervical lesions. Its diagnostic effectiveness

depends on a number of conditions, which in turn complicates the establishment of

uniform diagnostic criteria across different clinical settings.

AI systems in colposcopy enable three main types of analysis: classification,

detection, and pixel-level segmentation. The development of artificial intelligence in
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healthcare creates opportunities to identify solutions for optimizing the

implementation of the aforementioned WHO Strategy through the introduction of

intelligent analytical systems.

In view of all of the above, I consider the selected topic of the doctoral thesis to

be exceptionally contemporary, innovative, and highly relevant to gynecological

practice.

The aim is clearly formulated: by applying AI methods for the analysis of

colposcopic images, to evaluate its clinical significance for the detection of

precancerous cervical lesions and to determine its place in contemporary colposcopic

diagnostics.

The doctoral candidate defines five objectives:

1. To develop an Al-based algorithm using machine learning and/or deep

learning methods for automated analysis of colposcopic images;

2. To create a standardized database of colposcopic images for integration into the

developed model, using a unified acquisition and annotation protocol consistent

with medical standards for colposcopic nomenclature;

3. To identify and analyze the factors influencing the segmentation performance

of the model;

4. To determine the diagnostic value of the developed model through

comparative analysis with systems established in the literature;

5. To analyze the clinical applicability and the role of AI in contemporary

colposcopic diagnostics.
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111. STRUCTURE OF THE DOCTORAL THESIS

The doctoral thesis comprises 182 standard printed pages. It is illustrated with

20 tables and 41 figures. The bibliography includes 115 references, of which 2 are in

Cyrillic and 113 in Latin script.

MATERIALS AND METHODS: The study is prospective and includes 94

patients aged 18—64 years who were examined at University Hospital "St. Marina" —

Pleven during the period 2022—2025. A proprietary database of colposcopic images

was used, including information on age, number of births, cytological status, HPV

status and/or genotyping, transformation zone type, presence of abnormal

colposcopic findings, and histopathological result.

RESULTS AND DISCUSSION: 1 welcome the inclusion of a separate discussion for

each of the stated objectives. Following an in-depth analysis of the obtained data, the

author draws the following conclusions: 2D nnU-Net v2 can be trained to recognize

colposcopic findings at the pixel level; model performance is determined to a greater

extent by task formulation and data quality than by architectural capacity; the model

achieves high overlap in individual cases under favorable conditions, but mean

values remain below a clinically acceptable level because of the small dataset size,

class imbalance, and lack of protocol metadata; the created dataset covers all major

colposcopic classes according to the IFCPC 2011 classification, making it practically

applicable for training a semantic segmentation model; an advantage of the

accumulated database is its focus on pixel-level segmentation of findings rather than

whole-image classification based on histological results; inconsistency within the

database is one of the factors affecting the segmentation performance of the model;

the introduction of protocol metadata would allow individualized assessment as a

prerequisite for clinically meaningful interpretation of the results. The doctoral

candidate notes that the database used is sufficient to demonstrate proof of concept
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but insufficient for robust training of subtle and rare classes; data balancing and the

introduction of protocol metadata are necessary; clinical validation is essential for

assessing the true value of the model; and an important aspect is the need for human

oversight in the processes under consideration. The candidate concludes that AI has

a place in contemporary colposcopic diagnosis of precancerous cervical lesions; at

present, however, it is only an adjunctive factor with a growing role and cannot

replace the established colposcopic method.

CONTRIBUTIONS OF THE DOCTORAL THESIS: The thesis includes original,

scientific-theoretical, and scientific-practical contributions. For the first time in

Bulgaria, an original Al-based system for automated pixel-level segmentation of

cervical colposcopic findings has been developed and experimentally investigated; a

proprietary database of colposcopic images suitable for training and comparative

evaluation of segmentation models using AI methods has been created and

structured; and a unified protocol for expert annotation of colposcopic images has

been developed.

I would specifically highlight the patent application for the development

submitted to the USPTO.

lv. CONCLUSION

The presented doctoral thesis is distinguished by its originality. I consider it

particularly timely and significant. It complies with the requirements of the

Development of Academic Staff in the Republic of Bulgaria Act, the Rules for its

implementation, and the corresponding Regulations of Medical University — Pleven.
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In view of all of the above, I give my positive assessment and recommend that the

esteemed members of the Scientific Jury also vote in favor of awarding the

Educational and Scientific Degree "Doctor" (PhD) to Dr Georgi Danie v Prandzhev.

22.09.2026

Plovdiv

Statement prepar

[Prof. Elena Dimitrakova,MD
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