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[TporpecuBHata myckynHa auctpodus tun [romen (IIMJ] tun [romen) e psaxo
HACJIEZICTBEHO HEBPOMYCKYJIHO 3a00JIIBaHE, IBIDKAIIO C€ HAa TeHETH4YeH NeeKT (MyTauus) B
IUCTPO(UHOBUS TEH, JIOKAIU3UPaH B KbCOTO paMO Ha X—XpoOMO30oMara, KOJUpall MPOTEHH -
IUCTpo(UH OT cakposeMaTa Ha MyCKyJiHaTa KieTka. Jlumncara Ha TUCTpOPUH B MyCKYJIUTE BOAU
710 pa3BUTHETO Ha KJIMHUYHATA U3Ba HA 3a00JI1BaHETO - 0aBHO MporpecHupalia MycKyJaHa cadboct
70 TeXKa MHBAIMIW3ALMSA, KapAHMOMHUONATHS W AMXATEIIHa HEAOCTAaTbYHOCT, KOUTO ca Haii-
YeCTUTE IPUUNHU 32 JIeTaleH U3X01. MyCKyJIuTe cTaBaT MO-KPEXKHU U MOJATIMBYU Ha YBPYKAAHUS,
a BB3HMKBAHETO Ha xumeptpopus M pudposa cromaraT 3a pa3BUTHETO HA KOHTPAKTYpU H
neGOopMUTETH, BOJCIIU IO HAPYLICHHE U 3ary0a Ha CaMOCTOSITeNTHA MIOXO/IKA, 3aTPYAHEHUS MPH
U3BBpIIBAHE HA JEHHOCTUTE OT €KEHEBUETO.

C mnpoBexJaHEeTO HA EKCHEPUMEHTAIHM W3CIEABAHUSA M KIMHUYHM NpPOYyYBaHHUA B
pasnuyHM eTtanu mnpe3 mnociaeauure 20r., ce HaOMIOAaBa CHUIECTBEH HANpEIbK B
€THONAaTOreHETUYHOTO JICYeHHE Ha JucTpoduHonaTuuTe. PazpaboTeHn u mpueTu ca mnpaBuia U
KOHCEHCYCH 3a KOMIUIEKCHA Teparnusl, LeJAIH NoJ00psiBaHe Ka4eCTBOTO Ha )KUBOT HA MAI[UEHTUTE
B UYETHPUTE OCHOBHM HAIPABIICIHHUA - MOALBbPXKAHE M MOAOOpsABaHE HAa MYCKyJHaTa CUiIa U
GbyHKIMA, IpeBeHIMs Ha eopMallMuTe Ha TPbOHAYHMS CTHIIO, MPO(UIAKTUKA HA TUXATEITHUTE
YCIIOKHEHHMS U JIEUEHUE HA KapAUOMHUONIATHATA.

Ot 2012r. no nHec B bparapus ocBeH yTBbpJeHaTa CUMITOMAaTUYHA TEpanusi, KaTo 4acT
OT KJIMHUYHU U3MUTBAHUS CE IPOBEXKAAT TEPAINH C IIPECKAYaHE Ha €K30H 3a NAl[UEHTH C MyTalluu
tun nenenus. B xpas va 2018r. European Medicines Agency o100psiBa MEIUKaMEHT 3a JICYCHUE
Ha nonsense Mmyrtaiuu (nmDMD) u B Hauyanoto Ha 2019r. ¢ HanumonaneH KoHCeHCyC 3a
JMAarHOCTHKA, JICYeHUE M MPOQHUIAKTHKA HA HACIEIACTBEHUTE HEBPOMYCKYJIHHU 3a00JSBAaBHUS Y
HAcC 3aIl04YBa JICUEHUETO HA TAKMBA MAIlMEHTH.

B ycnoBusTa Ha Obp3 TeMI Ha pa3BUTHE HA HOBU TEPalMK U MEIULUHCKH CTPATEeruu Ipu
CbBpeMeHHOTO JieueHue Ha [IM/] tun JlromeH npej KHHE3UTepanusTa, KaTo OCHOBEH €JIEMEHT OT
MYJITHIUCIMITTMHAPHUS MTOXO0/ 32 JICYCHHE Ce ITOCTAaBAT BUCOKU M3MCKBAHUS 3a pa3paboTBaHE U
YTBpBXKAaBaHe HAa CTaHAAPTU3MPAHU METO/IM 32 TOUHA OLICHKA HAa (DYHKIIMOHAIIHOTO ChCTOSIHUE U
eekTa OT IMPOBEKIAHOTO JIEUCHHE Ha nanueHTure. HezaBucHUMO OT TOBa, MPOCIEAsBAHETO Ha
(YHKIMOHATTHOTO CHCTOSTHUE U Ka4eCTBOTO Ha KUBOT Ha nauueHture ¢ [IMJ] tun romen y Hac
ocTaBa BCE OlIe HeuscienBaHo. Hsima omnucaHa eauHHa cTaHAapTHAa KHUHE3UTEpaleBTHYHA

METOJHMKA.



3abaBsHETO Ha Mporpecusra Ha 3a00JIIBaHETO, MOJ0OpsSBAaHE KaueCTBOTO HA JKUBOT U
3PaBHUTE TPYKM M3WCKBAT 3abJIOOYCHU TMO3HAHUS 32 BIMSHHETO HA KUHE3UTCPAIICBTUIHHUTE
TEXHUKH BHPXY MMAaTOJOTUIHUTE MTPOMEHH B JIBUTATEITHUS ACPUITUT TPH MYCKyTHATa JUCTPODHS
TuI JlrormieH.

OcHOBHa 11eJ1 Ha HACTOSIIOTO U3CJIEIBaHE € MPOyYBaHE HA PYHKIIMOHATHOTO CHCTOSHUE H
Ka4eCTBOTO Ha KMBOT Ha nanueHture ¢ [IMJ] tun {romieH, kato ce nu3ydaBaT B3aMMOBPB3KUTE
MEXIy TPOMEHHTE BBHB (PYHKIMOHATHHUAT NSHUIUT W OICHKAaTa HAa KayeCTBOTO Ha YKUBOT.
AKTyaJTHOCTTa Ha U3CIIEABAHETO € 00YCIOBEHA OT JIUICAaTa Ha JOCTAThYHO MPOYYBAHUS 10 TEMaTa
IpH XOJCIIM TAIlMeHTH WM TaKWBa C OrpaHWYeHa WM 3aryOeHa caMOCTOSITeNIHA IMOXOJKa,

IMPOBEKAAIIU UKW HE KOPTUKOCTECPOUJIHA, TCHHA TEPAIINAd U KUHC3UTCPaIIns.

JlucepTaluoOHHUAT TPy ChAbpka 240 cTaHIapTHU MAIIMHONUCHU cTpaHuly. OHariaeneH
e ¢ 48 tabmuim u 62 ¢purypu. bubnuorpadcekara cpaBka chabpka 368 3ariaBus, ot kouto 18 Ha

kupunnna, 340 Ha natuHuna U 10 e1eKTPOHHU U3TOYHUKA.

.HI/ITepaTypHI/IHT 063013 € BHUMATCIIHO HOI[6paH 110 3HAYUMOCT U PCIICBAHTHOCT,
NpeaACTAaBCH JOCTATHYHO U3UCPIIATCIIHO 3a LCIIMTC HA JUCCPTAUOHHUA TPY A U ITOKA3Ba IIUPOKO

pa30OupaHe Ha ChHITHOCTTA Ha MPOOIIeMa.

B auceprammonnus Tpyn ydactBar oOmo 40 mamueHta ¢ I'eHeTHYHO Bepuduiupana
nuarso3a [IM/] tun /{ronieH Ha Bb3pacT Mexay 4 - 50 roquHN BCUUKUTE XapaKTepU3UPaHH JIMUHO
oT gokropanra. Te ca pasmencHu B LIECT IPyIH, CIOpPE] Bb3pacTTa, IPUIaraHaTa TEpanus U

CIIOCOOHOCTHUTE UM 3a XOIEHE.

MeroauTte ca CbBpEeMEHHH, aJICKBATHU 32 Hal-JOBEPUTEIHUTE MTPOYYBAHUS B 001acTTa
Ha KJIMHUYHUTE MPOYYBAHUS U LICHTPOBE 3a JICUCHNE HAa HEBPOMYCKYJIHH 3a001sBaHus. B
JUcepTanusaTa METOAUTE ca MOAPOOHO OMUCAHU U pedepHpaHu U MPSKO CBbP3aHU ChC 3aJaUnTe

npej I0KTOpaHTa:

1. TlompoGHa anaMHe3a, BKJI. (paMUIIHA.
OYHKIIMOHATHO U3Clie/IBaHe Ha quinaHeTo (CiupoMeTpus)

6-MunyteH Tect xonaeHe (6MWT)

Eall

Tect 3a u3kauBane/ cau3zaHe Ha 4 cThIAjA.



5. Manyanno myckyiHo TectyBane (MMT).

6. KommuectBena muomerpust/ ppuna quaamomerpust (Hand Held Dynamometry)

7. Tecr 3a 00eM Ha nBukeHue. ['oHHOMETpUSI.

8. North star ambulatory assessment scale (NSAA)

9. Performance of Upper Limb module (PUL)

10. BpopocHHK 3a caMOOlLIeHKa Ha (PyHKIIMOHAIHATA CIOCOOHOCT M Ka4eCTBOTO HA KHUBOT MPH

I[MM/1 tunt dromien (DMDSAT)

OT U3KITIOYUTETHO HAYYHO U MPAKTUYECKO 3HAYCHHE € BJIA/ICCHETO M N3MOI3BAHETO HA
MeToIuKaTa Ha KuHesuTepanusta npu nanueHtu ¢ [IM/] tun dromen. Ts BKII0OYBa aHATUTUYIHO
noa0paHu GU3NYECKH YIPAXKHEHUs], ChOOPa3eHU C MHANBUIYATHUTE HYKIU U (DYHKIIHOHATHOTO
CBCTOSIHWE Ha TAIMEHTA!

» OOImmoyKpernBaIy - aKTHBHY, TACUBHH U TACHBHO-aKTUBHU YIIPAKHCHHS;

» CrpeuuHr;

» YnupaxHEHUs C U Ha yPe/IH.

» W3omMeTpuyuHU ¥ N30TOHUYHHU KOHTPAKIINY;

» JluxaTenHH yIpaXHEHHS U TOCTypaliHa TPEHUPOBKA,;

» Crnoprt ¥ eJ1eMeHTH OT CHOPT.

OCHOBHUSAT 00eM OT AUCEPTAIMATA 3aeMaT pe3yaTaTuTe OT mpoyuBaHeTo. [IpaBu
BIIEYATJIEHUE TPAaMOTHATA U aJIeKBaTHA CTaTUCTUYECKA 00pabOTKa B CbOTBETCTBHE C
MOCTaBeHUTE 3aaun. Beeku pasnen e mocieBaH OT aHaJIu3 Ha Pe3yiTaTuTe U 0OChKIaHe.
W3Benenu ca 3HaUMMHUTE KOPETAIMH U ca OOCHACHU BHB BPb3Ka C U3BECTHUTE JAHHU OT
JuTepaTypara.

B HacToAmusAT AMCEpTAMOHEH TPy € MPOCIENEHO JIOHTUTYAWHAIHO (YHKIMOHATHOTO
CbCTOSSHUE U Ka4ecTBOTO Ha JKMBOT Ha MAllMEHTUTE B pa3iuueH aMmOylaTopeH eTam oT
3a00IIBaHETO, U KOMOMHAILIMATA OT MPOBEJACHUTE Tepanuu. [lanuenTure ca pa3aeneHu B Tpynu
CTOpe] MPOBEXKAaHaTa TEMpamus U CIopea CrocoOHOcTTa MM 3a xozeHe. IlpoBenenu ca mer

CGprIHPI OLI€HKH, BKJIIOYBAIIlH CHGHI/I(i)I/ILIHI/I q)YHKIII/IOHaJ'IHI/I TECTOBE M CKaJIHM 3a OIICHKa Ha



¢dbyHKIMOHAMHUS cTaTyc. Bb3 OCHOBa Ha TAX ca AaJeHH MPENOPBHKU M METOIUYHU YKa3aHHA 32
KUHE3UTEePaTHsl.

CpaBHEHH ca TIONyYEHHUTE pe3yiTaTH MEXIy TPYNUTE MAlWeHTH W JIUTpepaTypHHUTE
nanHu. C noJlyyeHHUTe pe3yJITaTh € MOTBbPJIeH e(heKTa Ha KHHE3UTepanusTa KaTo CaMOCTOSITEICH
METOJ 1 KOMOMHAIUATA C APYTUTE TEPANUH BEPXY (DYHKIIMOHATHUTE CIOCOOHOCTH U 3a0aBsIHETO
Ha YCJIOKHEHUSTA OT ITporpeca Ha 3a00Is1BaHETO. 3aTBBPICHO € MHEHHETO, Y€ PAHHOTO 3aII0YBAHE
Ha KHMHE3UTEpanusATa W aJeKBaTHATa MEAMKAMEHTO3HA TEpamusl OTiaraT Obp3usl Mporpec u

TCXKKaTa MHBAJIMANU3alld Ha IIAITMCHTUTC.

CrnenBat U3BOJIU U IPUHOCH — METOAMYHU U HAYYHO-TIPHIIOKHU, KAKTO U HAYYHO-
TEOPETUYHH.

OT M3KJIIOYUTENTHO 3HaUEHHUE B 00JIaCTTa HA HEBPOMYCKYJIHHUTE 3a00JIIBaHUS ca
HAIPABEHUTE NPENOPBHKHU 32 KWHE3UTEPAIIEBTUYHA OLICHKA, ITPOCIIEISIBAHE U UHTEPBEHIIMU [IPU
nanuentu ¢ [IM/] tun JlroreH, KOUTO 3acity)aBaT CIopel MEH JOIMbIIHUTEIHO MyOJIMKyBaHEe U

pasnpocTpaHEeHHE y HAC B M0J13a HA MAI[MEeHTUTE U TEXHUTE CeMEeNCTBa.

[IpencraBenuTe HayyHH IMyOIMKAIIMK U YYaCTHs BbB Bpb3Ka C JUCEPTALMOHHUS TPY/ HA

Tanst CroitueBa IuMUTpOBa HAITBIIHO OTTOBAPST HA H3UCKYEMOTO.

VYbeneno npenopbryBaM MpUCHKIaHEe HA 00pa3oBaTeIHaTa U HayyHa cTeneH “JlokTop” mo

Hayunara cneuuanuocr: ,,Kunezurepanus.

Hou. B. I'eprenuesa, a.Mm.

06.02.25 Codus
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Biographical data. Tanya Dimitrova's professional activity and experience for over 20 years are
mainly related to the Neurological Clinic of UMBAL "Alexandrovska" as a kinesitherapist,
senior kinesitherapist and honorary assistant at the MK of MU - Sofia. The Clinic of Neurology
of UMBAL "Alexandrovska" is a leading scientific, teaching and therapeutic structure for
various rare, degenerative, hereditary, etc. diseases of the nervous system, as well as an Expert
Center for hereditary neurological and metabolic diseases. The clinic coordinates the national
registries for a number of hereditary neurological diseases, incl. Duchenne muscular dystrophy,

as well as the main innovative clinical trials with gene and modification therapy.

Duchenne muscular dystrophy (DMD) is one of the most common inherited neuromuscular
diseases due to a genetic defect (mutation) in the dystrophin gene, localized in the short arm of the
X chromosome, encoding a protein-dystrophin from the scroll of the muscle cell. The lack of
dystrophin in muscle leads to the development of the clinical manifestation of the disease-slowly
progressive muscle weakness to severe disability, cardiomyopathy, and respiratory failure, which

are the most common causes of lethality. Muscles become more fragile and vulnerable than their



normal state, and the occurrence of hypertrophy and fibrosis contribute to the development of
contractures and deformities, leading to impaired and loss of independent gait, and difficulties in
performing activities of daily living (ADL).

Over the past 20 years, significant advances have been made in the etiopathogenetic
treatment of dystrophinopathies, supported by experimental studies and clinical trials at various
stages. Policies and consensus guidelines have been developed to promote comprehensive therapy
aimed at enhancing the quality of life (QoL) of patients, focusing on four key areas: maintaining
and improving muscle strength and function, preventing spinal deformities, avoiding respiratory

complications, and treating cardiomyopathy.

Since 2012, clinical trials in Bulgaria have included exon-skipping therapies for patients
with deletion-type mutations as part of the established symptomatic treatment. In late 2018, the
European Medicines Agency approved a drug targeting nonsense mutation (nmDMD) and by early
2019, the National Consensus for the Diagnosis, Treatment, and Prevention of Inherited

Neuromuscular Diseases in Bulgaria had begun treating such patients.

With the rapid development of new therapies and strategies in modern DMD treatment,
kinesitherapy has become a crucial element of the multidisciplinary approach. This has increased
the demand for standardized methods to accurately assess functional status and treatment
outcomes. Despite these advances, the follow-up of functional status and quality of life in DMD

patients in Bulgaria remains underexplored, and standardized kinesitherapy methodology has been

established.

Slowing disease progression and improving quality of life and health care require a
thorough knowledge of the impact of kinesiotherapy techniques on pathological changes in motor

deficits in Duchenne muscular dystrophy.

The aim of this study is to assess the functional status and their quality of life of patients
with DMD by analyzing the relationships between changes in functional deficit and quality of life
scores. The study’s relevance stems from limited research available on ambulatory patients and
those with restricted or lost ambulatory ability (independent gait), whether or not they are

undergoing or not corticosteroid, gene therapy and kinesitherapy.



The disertation contains 240 standard typewritten pages. It is illustrated with 48 tables and
62 figures. The bibliographical reference includes 368 titles, 18 in Cyrillic, 340 in Latin, and 10
electronic sources.

The literature review has been carefully selected for its significance and relevance,
presented comprehensively enough for the purposes of the thesis and shows a broad understanding
of the nature of the problem.

A total of 40 patients with a genetically verified diagnosis of Duchenne muscular dystrophy
aged between 4 - 50 years participated in this thesis, all of them personally examined by the PhD
student. They are divided in six groups according to age, the therapy administered and their

walking ability.

The methods are in line with the most confident studies in the field of clinical trials and
centers for the treatment of neuromuscular disorders. The methods are described in detail and

referenced and directly related to the tasks of the PhD study:

1. Detailed anamnesis, including family history.
2. Pulmonary function test (Spirometry)
6-Minute walk test (6MWT)
4-stairs climb/descent test.

Manual muscle testing (MMT).

3
4
5
6. Quantitative myometry/Hand Held Dynamometry
7 Goniometry

8 The North star ambulatory assessment scale (NSAA)

9 Performance of Upper Limb module (PUL)

10.  DMD Functional Ability Self-Assessement Tool and Quality of Life Questionnaire

(DMDSAT) with patient-reported scores.

Of extreme scientific and practical importance is the mastery and use of the
kinesitherapy methodology in patients with Duchenne muscular dystrophy. It includes
analytically selected physical exercises tailored to the individual needs and functional status of
the patient:

» General strengthening - active, passive and passive-active exercises;



» Stretching;

» Exercises with and on equipment.

» Isometric and isotonic contractions;

» Breathing exercises and postural training;

» Sport and elements of sport.

The main volume of the dissertation is occupied by the results of the study. The
competent and adequate statistical processing is impressive. Each section is followed by an
analysis of the results and a discussion. Significant correlations are derived and discussed in
relation to known data from the literature.

In this thesis the functional status and quality of life in different ambulatory stages of the
disease were followed longitudinally, and the combination of the therapies performed. Patients
were divided into groups according to the therapies administered and their walking ability. Five
serial assessments were performed, including specific functional tests and scales to assess
functional status. Based on these, recommendations and guidelines for kinesitherapy were given.

The results of the patient groups and the literature data were compared. The effect of
kinesitherapy as a stand-alone method and in combination with other therapies on functional
abilities and delay of complications of disease progression was confirmed. Also, the study
confirms that the early initiation of kinesitherapy and adequate drug therapy delay the rapid

progress and severe disability of patients.

Following are conclusions and contributions - methodological and scientifically applicaple,

as well as scientifically theoretical.

Of extreme importance in the field of neuromuscular diseases are the recommendations
made for kinesitherapeutic assessment, follow-up and interventions in patients with Duchenne
muscular dystrophy. They deserve, in my opinion, additional publication and dissemination in
our country for the benefit of patients and their families.

The presented scientific publications and contributions in connection with the dissertation

thesis of Tanya Stoycheva Dimitrova fully meet the requirements.

I confidently recommend the awarding of the educational and scientific degree “Doctor”



in the public health scientific specialty: "Kinesitherapy".

Assoc. Prof. V. Guergueltcheva, MD, PhD

06.02.25 Sofia
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