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Pestome. Bbg 8pb3ka ¢ 0mKpusaHemo Ha Ho8U BUOMEeXHOo2UU, HaCMbNBaHeMO Ha epama Ha nepcoHasnusupaHama meduyuHa
(MM) usenexda HeusbexHo. lpedsud xapakmepucmukume Ha pedkume 6onecmu U 8 noseyemo ciydau nopadu suncama Ha adek-
8amHa mepanusi ce mbpcam Hos8u mepanesmuyHu nodxodu. Llenma Ha Hacmosiwjama paspabomka e 0a ce npocnedsim 0CHOBHUME
Xapakmepucmuku U 8b3MOXHoOCMuUme 3a npunazaHemo Ha 1M & obnacmma Ha pedkume bonecmu (PB). [posedeH e cucmemamuyeH
npeaned Ha nybrukyeaHama HayyHa iumepamypa 6 basume daHHuU Ha Google scholar, PubMed, Scopus, Science direct ¢ krroyosu dymu
pedku 3abornsgaHus, lekapcmea cupayu, NepcoHanu3upHa MeduyuHa, Kakmo u Ha nybrukysaHu y4ebHuULU, HayYHU cmamuu U ekcnepm-
HU MHeHusi Ha 6bieapcku asmopu 8 obnacmma. [NodbpaHu ca npoyyeaHusma, eKYealyu UHGopMayus 3a cblyHocmma U nodxodume
Ha 1M, onpedeneHus, knacugbukayus u npobremu npu mepanusma Ha hayueHmume ¢ Pb, Kakmo u KOHKpemHU npuMepu 3a Npusoxe-
Hue Ha M npu Pb. lNpeenedaHu ca 34 nybnukayuu omHocHo Pb u nekapcmeama cupayu (J1C), 37— 3a 1M, 5 — 3a npunoxeHuemo Ha
[TM npu PB, u 13 3a koHkpemHu Pb, obekm Ha M. Yemupume npoydysaHus, koumo pa3anex0am eOHO8PEMEHHO NPUMOXEHUeMo Ha
[TM 8 neyeHuemo Ha Pb, ca no-ckopo 0630pHU U 0agam uHopMayus 3a CroxHocmma Ha npomuyaxe Ha Pb, HenosHasaHe Ha namo-
JI02UYHUME MeXaHU3MU, OepaHuyeHust 6poli nayueHmu, nuncama unu Haauqyuemo Ha UKIloYUmenHo ckbno eqeHue. MpunazaHemo Ha
nodxodume Ha M — uHmeapupaHu OuazHOCMUKU, MOfIEKyNsipHa duaegHOCMUKa, MOHUMOPUHE, (hapMako2eHOMUKa, hapMako2eHemuka
U ¢hapmakonpomeomuka — U c8bp3aHUMe ¢ Max mepanuu — KNemby4Ha, 26HHa, mapaemHa ¢ HaHoYacmuyu U 1uno3omu — ce esgam
8 NOMOW, Ha OMKpUBaHemo U npunazaHemo Ha nepcoHanuaupaHd mepanesmudeH nodxod npu peduya Pb — XxpoHudHama muenoudHa
neskemusi (bpoll Ha nayueHmume e bbreapus — 328), mykosucyudosa (bpoli Ha nayueHmume e bbreapus — okorno 200), anpal-aHmu-
mpuncuHog Oecpuyum, depmamocpubpocapkoma, numparauoneliomuomamosa, 6onecm Ha Erdheim—-Chester, edpoepaHynupaxa num-
¢hoyumHa neskemusi, peOKU HEBPOMYCKYIHU, He8poAe2eHepamuBHU, KOXHU 3abonsisaHusi. [punoxeHuemo Ha mapaemHama mepanus
CbUW0 choMaza 3a fieyeHuemo Ha peduya pedku OHKOo2UYHU 3abonsieaHust. MpunazaHemo Ha nodxodume Ha M npu PE e npedusgu-
kamesncmeo nped 30pasHama cucmema. Te npedocmagsam eghekmugeH Modes u dasam 6b3MOXHOCM 3@ NEPCOHanuU3upaH Nodxod U no-
OobpsigaHe Ha mepanusma, CbCMOSHUEMO U Ka4eCMBOMO Ha XUBOm Ha hayueHmume ¢ pedKuU U ¢ Yecmu coyuanHo3Haqumu bomecmu,
Kakmo u 3a cnecmsigaHe Ha cpedcmea om Heomeogapsiya mepanusi, yCOKHEHUS UTU HEXesTaHU IeKapeCmeeHu peakyuu.

Knrouosu dymu: nepcoHanusupaHa meduyuHa, pedku 3abonsieaHus, hapmakozeHemuka, hapMakozeHoMuKa, (hapmakonpomeo-
MUKa, mapaemHa mepanusi.
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Smmary. With the development of new technology and scientific approaches, coming of the era of personalized medicine is unavoidable.
Due to the rare diseases' characteristics and the lack of adequate therapy, the new therapeutic approaches are going to be discovered. The
goal of this study is to follow the main characteristics and opportunities of implementation of personalized medicine into the area of rare
diseases. A systematic review of the published scientific literature in the databases of Google Scholar, PubMed, Scopus, Science Direct was
performed using key words - rare diseases (RD), orphan drugs, personalized medicine (PM) as well as published Bulgarian books, studies and
experts’ opinions in the area. The selected studies include information about the approaches and the nature of PM, definitions, classification
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and problems in the therapy of RD as well as examples about the implementation of PM in RD. The number of reviewed studies for RD was
34, for PM - 37, for the implementation of PM in RD — 5 and 13 for specific RD, which are object of PM. 4 of the studies, which are focused on
implementation of PM in RD are rather overview and give information about the complex nature of RD, the unknown pathologic mechanisms,
the limited number of patients, the lack of therapy or very expensive ones. The implementation of the approaches of PM — integral diagnostic
approaches, molecular diagnostic, monitoring, pharmacogenomics, pharmacogenetics, pharmacoproteomics — and connected therapies —
cell, gene, target by nanoparticles and liposomes — support development and implementation of the personalized approach in some RD
— chronic myeloid leukemia (the patients’ number in Bulgaria is 328), cystic fibrosis (the patients in Bulgaria are approximately 200), alpha 1
antitrypsin deficiency, dermatofibrosarcoma protuberans, lymphangioleiomyomatosis, Erdheim-Chester disease, large granular lymphocyte
leukemia, rare neuromuscular and neurodegenerative diseases, rare skin disorders. The application of target therapy is also helpful for
treatment of rare oncological diseases. The implementation of PM's approaches in RDs is a challenge in front of every healthcare system but
gives enough opportunities for personal approach and for improving of the condition and quality of life of patients, as well as saving costs for
non-responsible therapeutic regimen, complications and adverse drug reactions.

Key words: personalized medicine, rare diseases, pharmacogenomics, pharmacogenetics, pharmacoproteomics, target therapy
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BbBEOEHUE neHus, knacudukaums M npobnemu npu Tepanusita
Ha naumeHTuTe C PB, KakTO U KOHKPETHU NpYMepK 3a

(MM) cblwecTByBa OT BekoBe. MogepHata MeauuUmH-
cka npakTuka Bbanara Ha [1IM ronemu Hagexau 3a
OTKpUBaHe 1 npunaraHe Ha MHOVBUAYaneH noaxon, ¢
KOMTO noBe4veTo 3abonsBaHus ga o6baat ,nobegeHn”.
Mpes3 nocnegHuTe gecetnneTnsi ¢ 6bp3n TeMnose ce
yBenuyaeaTt Mo3HaHusATa B obnactta Ha reHeTukaTa,
MorekyrnsipHata ouonorusi, bBuonHdopmartmkara, KoM-
MIOTBPHUTE TEXHOMNOMMM U KOMMIOTbPHaTa dronorus.
OTtgenHute pegknte 3abonsiBaHUsA 3acdrat orpa-

PE3YNTATU

M3bpaHu ca 34 nybnukaumm Ha YyxaecTpaHHu aB-
Topun oTHOocHO PB n nekapcteata cupaum (JIC), 37 — 3a
MM, 5 — 3a npunoxenueto Ha MM npu PB, n 13 3a
KoHKpeTHU PB — 0bexT Ha MM (dowr. 1).

. 13 B JlekapcTBa CMpaLM U pearu
HU4eH 6p0|/| nauyneHTn, 3a KOUTO B HAKOU Criy4vaun guar- 34 Gonectn
HOCTUYHUTE Noaxoan ca HENpPUNoXnmn nnmn Hepaspa- 5 MepcoHanuanpaHa

0oTeHM nopaan Heno3HaBaHe Ha UHTUMHUTE NaTono-
rMYHM MexaHu3mu. MpunaraHeTo Ha cTpaTudnumMpaHu B Mpunoxenmeto Ha MM npu
NnoaxoAn, HacOYeHM KbM KOHKpEeTHa rpyna nauuMeHTu PB

CbC CbOTBETHO psiAKO 3abonsiBaHe, € OT 0COOeH WH- 37 O PB, obekr Ha MM

Tepec 3a MeauumnHckata OBLLHOCT, Ha KOATO ce naja
HenekaTa 3afava fa nonara rpyvxu u neyeHue 3a tasu
crneumduyHa rpyna naumeHTn, KakBUTo ca naumeHTu-
Te ¢ penku 3abonsiBaHus.

Llenta Ha HacTosALWOTO MpoyyBaHe € Aa ce npo-
cnegaTtr OCHOBHUTE XapaKTEePUCTUKM U Bb3MOXHOCT-
uTe 3a npunaraHeTto Ha 1M B obnacTtta Ha pegkuiTe
oonectu (PB).

MeauumHa

Que. 1. Bpol Ha eknr0O4eHUMe npoy4YyeaHusi

1.1. Pedku 6onrecmu u nekapcmea cupauu

PasrnepgaHute npoyyBaHus 3a peakute 6onectu
W nekapctBaTa cupauum ce okycupaTt BbpXy crea-
HUTE OCHOBHWM MOMEHTU: CbLUHOCT, onpeaeneHns 3a
psaka b6onecT v nekapcTBO cMpak cnopes pasnuyHu-
Te 3aKoHofaTenHW AOKYMEHTM 1 Npean3BuKaTencTaa
npeq dapmaueBTnyHaTa WHOYCTPUS, €TUOMOorus,
npodunakTuka, Bpeme Ha ussea, 6pori Ha peakuTe
3abonsBaHug, knacudukauus, TpygHoOCTU npeq na-
LMEHTUTE, TEXHUTE CEMENCTBA W 34paBHaTa CUCTe-
Ma, Bb3MOXHOCTM 3a Tepanusa Ha pegkute Gonectw,
Ka4yeCTBO Ha XWBOT.

MATEPUAITA U METOOMU

lMpoBeaeH e cuctemaTvyeH nperne Ha nyonuky-
BaHaTa Hay4yHa nuTepatypa B 6a3ute gaHHu Google
scholar, PubMed, Scopus, Science direct ¢ knio4osu
OyMy penku 3abonsiBaHus, nekapcTBa cupaum, nep-
COoHanuavpaHa MeOuUMHA, KaKTo M Ha nyOnukyBaHu

y4ebHMUM 1 cTaTum Ha Gbnrapckn asTopu B obnacrra.
MonbpaHu ca npoy4yBaHuaTa, BKOYBALLM NHAOP-
Maums 3a CblUHOCTTa u nogxogute Ha M, onpege-

1.1.1. JepuHuyuu
3a npbB NbT NOHATMETO ,psaKa 6onecT” ce BbBEX-
pa ot A. E. Garrod (1926) B moHorpadusaTa my ,,Peaku
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bonecTtun“. B Hes Ton onuncea 6 peakun reHeTuyHK Gone-
CTW, KaTo MbpBaTa — ankanToHypusi, € CbOoOLMN oLle
npes3 1902 r. [1].

Penkute 3abonsiBaHMsA ca XvBOTO3acTpallaBaLlLm
UM XPOHWYHO MpOoTMYaLLM 3abonsiBaHWst C UHAMBU-
dyanHo crabo pasnpocTpaHeHWe U BMCOKO HMBO Ha
cnoxHocT [2]. OeduHnumsta 3a psgko 3abonsisaHe
ce MocoYBa 3a MbpPBW MbT OT €BPOMENCKOTO 3aKOHO-
nartencteo B PermameHT 141/2000 Ha EBponeinckus
napnameHT 1 CbBeTa oT 16 gekemBpu 1999 r. 3a ne-
kapctBata cupauu. CbrmacHo gedvHUUmMATa pegkuTe
3abonsaBaHusa 3acaraT no-manko oT 5 Ha 10 000 gywm
B EC [3]. Crnopen 3akoHa 3a nekapcTBaTta cupaum
B CALL ot 1983 . 3a psigko ce npuema 3abonsiBaHe,
3acarawo no-manko ot 200 000 amepukaHum (bonect-
HocT 0.75 Ha 1000 gywwn). Hapeg6a ot 1993 r. B Ano-
HUA onpefens Kato pegku, CbCToAHUSA ¢ BonecTHOCT
00 0.4 Ha 1000 gywwu. Cnopen 3akOHOAATENCTBOTO Ha
ABcTpanusa, pegkute 3abonsaBaHus nvart 60necTHOCT
00 0.1 Ha 1000 aywm [4]. B KaHaga camo npoBuHLMATE
OnTapuo n Anbepta gedmHupar Te3m 3abonsBaHus: B
OnTapuo — mexgy 1 Ha 100 xun. go 1 Ha 150 xun.; B
AnbepTa — npu no-manko ot 1 Ha 50 xun. kKaHagum unu
no-manko ot 50 xutenu Ha Anbepta. B AHrnua n Yenc
ce gedwmHupat yntpaopdaH 3abonaeaHus. ToBa ca
3abonsaBaHus, obxBawalyy no-manko ot 1000 cnyyas
(< 1 Ha 50 000) [5]. MoBeyeTo NauueHTH cTpagar oT no-
cnabo pasnpocTpaHeHo paako 3abonsiBaHe, 3acsArallo
1 Ha 100 000 mnu no-manko gywm [2].

DedunHnuun 3a nekapcrBarta cupauu. B CALL
TEPMUHDBT flekapcTBa cupaum ce M3nonsesa He camo
3a nekapcTBEHU NPOAYKTU, HO 1 38 MEQULMHCKN n3ae-
nms n xpaHutenHu gobasku. CernacHo Orphan Drug
Act (ODA) pageHo nekapcTBO nonyyaBa CTaTyT Ha
nekapcTBO cupak, ako ce npunara 3a gunarHoctuumpa-
He, NpeBeHuus unmn 6esonacHo 1 euKacHo neyeHne
Ha psiaKo CbCTOsHME, 3acsarawo no-marnko ot 200 000
Ay nnv nosede ot 200 000 gyLun, HO 3a KOETO He ce
O4YakBa Bb3CTaHOBSIBAHE Ha pasxoauTe, BMOXeHU 3a
paspaboTBaHe 1 MapKkeTuHr [6]. JlekapcTBO Unu meaun-
LUMHCKM NPOJYKT, NPeAHa3HavYeH 3a fevyeHne Ha psigko
3abonsiBaHe, npugobrBa cTaTyT Ha NekapcTBO cupak
cnep peleHne Ha KomuTeTa 3a nekapctBa cupaum
kbM EMA B EC unu Ha Office of Orphan Products
Development (OOPD) kbm FDA B CAL [27]. OOPD
uma 3agada fa ocurypu HanmmumeTo Ha G6esonacHu u
edrKacHN NekapCTBEHW MPOAYKTU 3a NEeYEeHUETO Ha
peaku 6onectu n cbeTosiHMS [7].

PernameHT 141/2000 Ha EMun CbBeTaoTr 16.12.1999
I. 3a NleKkapcTBaTa cupauy NocoYBa, Ye NiekapCTBeH Npo-
OYKT MOXXe Ce 03Hauu KaTto CMpaK, ako € npegHasHayeH
3a AvarHoCT1Ka, MpodhunakTvka 1 neYeHme Ha XMBoTo3a-
CTpallaBaLlO MM XPOHWUYHO 3abonsBaHe, 3acsrallo He
noeeye ot 5 Ha 10 000 aywm B O6LHocTTa [8].

B ABcTpanus nekapctso ce 0603Ha4aBa KaTo cu-
pak, Korato e npegHasHavyeHo 3a feveHune Ha 3abo-
nsiBaHe, 3acsrailo 2000 unm no-marnko naumeHTu [9].

3a pa ce 0603HauM fageHo NekapcTBo KaTo cupak
B AlnoHus, To TpsbBa Oa e npegHasHa4veHo 3a Tepa-
nusiTa Ha HeneYyMmo 4o TO3n MOMEHT 3abonsBaHe, 3a
KOETO [a He CbLUeCTBYBa anTepHATUBHO JIeYeHNE Unm
edmkacHocTTa U 6e3onacHoCcTTa Ha fnekapcTBOTO Aa
NPeBb3XOXAAT HaNUYHUTE anTepHaTMBHM Tepanuu.
CobLio Taka 6posaT Ha mauueHTuTe, 3acerHatu ot ga-
neHoTo 3abonsBaHe, TpAbBa ga e no-manbk OT 50
XWn., KOETO CbOTBETCBA HA MaKCMMarnHo pasnpocTpa-
HeHne — 4 Ha 10 xun. aywmwm [10].

Bbe BenukobpuTtaHua ce geduHMpaT u yntpa-
opchaH 3abonsaBaHusa 3a obo3HavyaBaHe Ha EKCTPEMHO
peakv 3abonsBaHusa. TeEpMUHBLT HAMa 3aKkoHoBa Aedu-
HULMSI, HO NTIEYEHNETO Ha Te3mn 3abonsiBaHMs ce NPOoBEX-
[0a C T.Hap. ,JlekapcTBa ynTpacupaum”. 3a Tsx ca xapak-
TEPHW BWCOKM pa3xoay M CbOTBETCTBALLO BUMCOKO WH-
KpEMEHTarnHoO CboTHOLLEHNe npu oueHkata um (ICER).
Mpunarar ce 3a neveHve Ha ynTpaopdaH 3abonsiBaHus,
KOMTO Ca XPOHWUYHW, TEXKKO UHBANUAN3MPAaLLM UV Kn-
BOTO3acTpaLlaBaLln 1 UMaT noTeHumana 3a gbnrocpoy-
Ha ynotpeba (B pamkuTe Ha Usrn XueoT) [11].

Pa3paboTBaHeTo Ha HOBO NedeHne 3a AafeHo psg-
KO 3abonsiBaHe cpella OBe OCHOBHWU 3aTpPyAHEHUS:
nvncata Ha pasbvpaHe vnm no3HaBaHe Ha naToguau-
onornsTa Ha 3abonsiBaHETO M nuncaTta Ha MHTepec oT
CTpaHa Ha hapMaLeBTMYHATa UHAOYCTpUsi B obnacrtTta
Ha pegkute 3abonseaHud [12]. Mpu npunaraHe Ha cTax-
OapTHUTE MEeTOoAM 3a OLEHKa Ha 34paBHUTE TEXHOIOMM
nekapcteata cvpaun TpygHO MokassaT GraronpusaTHO
CbOTHOLLEHNE pa3xod/eeKTMBHOCT 1 ToBa, 3aedHO C
BMCOKUTE pa3xogn 3a rneyeHune, onpepenst orpaHuye-
HOTO (hMHaHCMpaHe Ha Te3n NekapcTBa U orpaHUYeHNs
[ocTbn Ha nauneHTute o Tsx [13]. C BbBeXOaHETO Ha
3aKoHOOATENHU U3NCKBAHKS Ce OCUrypsisat CTUMYnn 3a
pas3BuTUE Ha nekapcTBaTta cupaum [14].

1.1.2. [Mpopunakmuka, emuonoausi, epeme Ha u3-
sea, 6pol Ha pedkume 3abosisieaHus

Onucanun ca Hag 5000 pegku 3abonsiBaHuA, no-
BEYETO OT KOWUTO Ca C reHeTu4eH npousxop [11]. Te
3acarat okono 6-10% oT HacerneHneTo 1 ca CbC 3Ha-
YUTEIHO BUSHUE BbPXY MaUMEHTUTE U TeXHUTe ce-
MEeWCTBa, 34paBHaTa cuctemMa, KNUHULUCTUTE U BbPXY
uanoTo obuwecTtBo. 3acerHatute OT peaku 3abonsiBa-
Husa B EBpona ca 6rnm3o 30 mnH., B CALL — 25 mnH., 1.2
MIH. — B ABcTpanus. 3a bbnrapusa ovyakBaHuAT Opon
nauneHT ¢ pegkm 3abonsasaHua e okorno 400 xun.
[15]. 3a cpaBHeHne anabeTbT 3acara okosno 20.8 MIH.
aywn B CALL n 1.4 mnH. B ABcTpanus [16].

MpodunakTnkata Ha pegkuTe 3abonsaBaHUSA BKIIHOY-
Ba MbPBWUYHKN, BTOPUYHM U TPETUYHU Mepku [15]. Mbp-
BM4YHaTta npochmnaktuka (npegoTeparsBaHe nosiBata
Ha aHoManuu) Lenu enMMUHMpaHe Unn pegyumpaHe
Ha BMMSIHMETO Ha PUCKOBUTE DaKTOPWU Ype3 nsrpaxaa-
He Ha Mporpamm 3a KOHTPOM OT OBLLIECTBEHUTE 30paBHM
areHumm, NPOBEXAAHETO HA AENHOCTU NO UMYHU3UPAHE;
CTPUKTEH KOHTPOI BbpXy ynoTpebata Ha TOKCUYHM ar-
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€HTW, CTUMynupaHe nprema Ha donvesa K1cenvHa ot
OpeMeHHUTE XeHW, KOHTPOI BbPXY fekapcTeara, npue-
MaHu no BpeMe Ha bpemeHHOCT. Kbm BTopu4yHaTa npo-
cdomnakTMka ce OTHACAT MPOBEXOAHETO Ha AopodoBa
(npeHatanHa) guarHoctuka. NpunaraHeTo Ha CKPUHWUHT
cpep, »KeHW nMpe3 MbpBUsS TPUMECTBbP Ha BpeMeHHocTTa
yctaHoBsiBa 90% OT crnyyanTe Ha 6ornectta Ha [ayH (c
yectota 1 Ha 700 >XMBOPOOEHM), HO C HOBUTE HEWHBA-
3MBHU, KPBBHM FEHOMHM TecToBe — Hag, 99,6% [15]. MNpw-
rlaraHeTo Ha MacOB CKPUHWHT cpen HoBopodeHuTe [(Tpe-
TUYHaTa npodmnakTuka (pPaHHO nevYeHue)] ocurypsisa
HaBPEMEHHO OTKpMBAHE Ha FEHETMYHM 3abornsBaHus
KaTo doeHunkeToHypus (B Bbnrapus ot 1978 r.), BpoaeH
xunotupeonamsvM (B Bwnrapus ot 1993 1), BpoaeHa
HagobbpeyHa xunepnnasua u ap. [17].

CKpPUHVHIBT 3a MOCTaBsAHE Ha paHHa guarHosa,
nocnefBaH OT NOAXOAALLA rpwxka, Moxe Aa nogodpu
ApaMaTUyYHO Ka4yeCTBOTO Ha XXMBOT 1 Aa yBenu4um npe-
xuBsiemocTTa [18].

80% oT peakuTe 3abonsiBaHMA ca ¢ onpeaeneH
reHeTM4YeH npousxon, kaTo moraTt ga 6baart 3acer-
HaTW eQUH UMK HAKOMKO reHa unu ga ca pesyntaT oT
HacTbNWUM XPOMO3OMHW abepauun. Te moraTt da ca
yHacnegeHvu unu ga ca HacTenunu B pesynTar Ha de
novo myTtauus. Habniogasar ce npu 3 o 4% OT HOBO-
poaeHute [19]. MHOro oT TAX ca NPUYUHEHN B pesyr-
TaT Ha AaecheKT B eAnH reH (MOHoreHHwm) [13, 14], Ha-
npumMep — TexkaTta cpeansemMHoOMopcka aHemus, be-
Ta-Tanacemwusita, kato B bvnrapusa sgpasu HocuTenu
ca okono 3% ot HaceneHneTo. AHemusita Ha PaHKOHM
MMa HAKONKO BapuaHTa, BCEKU pesynTaT oT MyTaums
B pa3nuyeH reH [13, 20]. B gpyru cnyvyan MHOXeCTBO
reHu Morat a ca OTroOBOPHY 3a MaHN(ECTUPaHETO Ha
CbOTBETHOTO PSAKO cbeTosdHMe [13]. Hanpumep eavH
FeH e OTrOBOPEH 3a CbpPAEYHO-CboBaTa CUMNTOMaTy-
Ka npu cuHapoma Ha Yunsmc-biopeH, a 7 gpyru reHa
— 3a gpyru CMNToMu, XxapakTepusmpaiiy 3abonssaHe-
TO [13, 21]. Han-4yecTO peakuTe reHeTUYHU CbCTOSHUS
ca HacneacTBeHW, HO MoraTt Ja ca pesynrar OT cno-
paauyHa myTtaumsa (de novo), KakTo e Hanp. nNpu %
OT cnyyauTe Ha cuHgpoma Ha MapdaH. ChluecTsyBat
CrnegHUTE OCHOBHM TWUMOBE yHacregsiBaHe Ha MOHO-
reHH1Te 6oMnecTn: aBTO30MHO LOMUHAHTHO (MYCKyIHa
anctpodus, TMn "nosic kpanmHuk" 1B), aBTO30MHO pe-
uecumBHo (MykoBucUMaO3a, Oeta-Tanacemusi, 6onect
Ha [owe), X-peuecuBHo, X-0OMUHAHTHO, Y-CBbP3aHo,
MUTOXoHApWanHo [13, 14, 22]. Opyrn pegkn 3abonsi-
BaHMS ca pesynTaTt oT uHdekumm [13, 23, 24]. Kato
MPVYMHM CE MOCOYBAT OLLE anepreHn unmn JeNCTBUETO
Ha pereHepaTUBHMU, NponudepaTMBHU, TepaToOreH-
HU haKTOpWU, MMM KaTo CrneacTBuMe OT XpaHUTerneH
pedunumnTt. Hakom pegkm 3abonsBaHusa ca pesynrtart
OT CbBMECTHOTO AeMCTBUEe Ha FTeHeTUYHU U hakTo-
pu oT okonHaTta cpepa [18]. UgeHTndunymnpaxeto Ha
npuyrHaTa 3a CbCTOSHMETO € Ba)KHa CTbIKa B U3rpax-
AaHeTo Ha 6a30BU NO3HAHNSI OTHOCHO Bb3MOXHOCTUTE
3a npeBeHUMsa n ecbekTuBHO nedeHne [13].

Nma pasnuyne no oTHOLIEHMEe Ha Bb3pacTTa, Npu
KOATO pefkuTe 3abonsiBaHus ce NposiBABAT KIWMHWY-
Ho. CUMNTOMUTE Ce U3SABSIBAT Hal-4ecTo Npu paxaa-
HETO WM Mo BPEME Ha AETCTBOTO, BKI. MH(AHTUMHA
cnuHanHa MyckynHa atpodusi, HeBpombpomaTosa,
ocTeoreHe3nc umnepdekta v ap. Opyrv pegkm 3abo-
nsBaHus, kato bonectta Ha XbHTUHITHH, CMHOLEpe-
OpanHaTta aTakcusi U TUPEeOWAHUS TyMOp, ca Xapak-
TEPHU 3a No-HanpegHana Bb3pacT [18].

1.1.3. Knacugpukayuu Ha pedkume 3abornsigaHusi

CwobrnacHo 6Gaszata gaHHm Ha Orphanet ot xunsga
N3BECTHN peakn 3abonsiBaHusi, 3a KOUTO € Bb3MOXHO
KIMWHWYHO naeHTudmumpaHe, camo okoro 250 umar Kog
B CbLUecTByBallaTa MexayHapoaHa knacudukaums Ha
6onectute (MKB) ICD 10 Bepcus [25], T.e. OT npnbnunsu-
TenHo 8000 peaku 3abonseaHus n o1 100 — onMcBaHm
exerogHo, no-marko ot 3% ca kogmpaxu [26] .

TexecTTa Ha MHOro OT peakute 6onecTy octaBa He-
M3BECTHa MopaamM Nunca Ha MbiHa Knacudukaumsa n Ha
nogxogsLlo kogupaHe [17]. 3a uenute Ha npeoponsea-
He Ha To3u npobnem OpdraHeT cn cbTpyaHnum cbe C30,
KaTo cbbmpa BCMYKM NyOnMKyBaHW ekcnepTHY Knacudu-
Kauum n narpaxaa 6asa gaHHu o1 peHoTUNoBe, MHOEK-
cupanun ¢ ICD 10 kogose, MIM kogoBe, reHu, HauyuH Ha
yHacrnesisaHe, Bb3pacT Ha MosiBa, pasnpocTpaHeHue
[27]. Knacudmkaumsta 61 morna ga ce nsrpagm no pas-
NIMYHM NoKasaTenu: Natouanonorusi, aHaToMmsl, eTUO-
norvs, guarHocTuumpane, eHoTUN, NPOrHo3a, KOHTPOr
Ha 3abonsaBaHeTo, enuaemuonorus [25]. Moaxogsiwara
Knacudukaumsa 1 kogmpalla cucteMa 3a BCUYKU penKu
fonecTu e nognoMorHaTt NpaBUIHOTO UAEHTUULIM-
paHe Ha Te3n 3abonsaBaHMsA OT HaUMOHANHUTE 34paBHM
cMCTEMU 1 OT penmOypcHaTa npakTuka [17], we npenoc-
TaBAT afeKBaTHW JaHHW 3a NPOBEXAaHe Ha CTaTucTnye-
CKM NMpOYYBaHMSA OTHOCHO PasnpOCTPaHEHUETO Ha pen-
KuTe BonecTu, Lie ocurypsaT no-gobpo pasnpeensiHe Ha
30paBHUTE PECYPCU, KaKTO U M3rpaxkaaHe Ha envaemmo-
nornyeH permcTop [24].

B Bbnrapusi nmMncea HauuoHaneH perucTbp 3a
peakute 6onecTun Kato CbLUIECTBYBAT HSKOMKO enunae-
MMWOSOrMYHM PErMCTPU C HauMoHaneH obxear: 3a be-
Ta-TanacemMmuss Mamop, XpoHW4YHa MUernongHa neBke-
Mus1, 6onect Ha KpoH, 6onecTt Ha YuncbH, 6onecT Ha
lowe, mbpBMYHA MUenogunbposa, HEBPOEHOOKPUHHM
Tymopu n gp. [14] .

1.1.4. TpydHocmu Ha nayueHmume ¢ pedku 3abo-
Ji98aHuUsi U MepKuU 3a npeodoriseaHe

[MaumeHTUTEe ¢ MHOro peakn 3abonaBaHUA N Tex-
HUTE CEeMEeNCTBa Ca Ha NpakTuka U3onupaHu u npe-
HebOperBaHu. MpoabMKUTENHOCTTA Ha XUBOT Ha Te3u
nauMeHTn e 3HauYUTENHO HaManeHa, MHOro OT TsX
UMaT 3aTpygHEeHUsl, KOUTO CTaBaT U3TOYHUK Ha Au-
CKPUMUHMPAHETO MM 1 HamansBaHe UnNu enuMuHupa-
He Ha Bb3MOXHOCTTa 3a nonyyaBaHe Ha obpasoBa-
Hue, 3a NnpodecnoHanHo peanmanpaHe Unn coumanHa
AeviHocT [1].
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3a noBe4veTO penku OonecT He cblyeCTBYBaT
CTaHAAapTU3MpPaHM AMarHOCTUYHU KpuTepuu. B EB-
pona ce Yaka 3a NoCTaBsiHE Ha onpeferneHa anarHosa
mexay 5 n 30 roguHu [15].

PegkoctTa Ha Te3n 3abonsiBaHUs MOXe Aa cb3gaae
TPYAHOCTU Cpep 3acerHaToTo HacerneHmne, BKITHYBaLLW:
HeHaBpEeMEHHO MOCTaBsHE Ha TOMHa AuarHo3a, fmnca Ha
ONWUTHW 30paBHM CNEeLManmcTi, TPYOHOCT B HAMUPAHETO
Ha roresHa, ToYHa M HageXaHa MHopmaLums; NPOBeEX-
[aHETOo Ha Npoy4YBaHMs B 00nacTTa e Nno-psiaKko CpeLLaHo,
pa3paboTBaHETO Ha HOBW fleKapCTBa MOXe [Aa € UKOHO-
MUYECKM HEUITOOHO; MOHSIKOra fIe4YEHMETO € MHOIO CKbIMO
(ot 30 go 300 000 neea rogMLLIHO 3a NauueHT). B pa3su-
BaLLMTE Ce AbpPKaBW Ca Hamnuue 1 apyru npobnemu, pe-
3ynTaT OT APYrv OrpaHUYeHnst B pecypcuTe.

JJnacbT Ha 12 000 nauymeHTn" e kHura, nyoénu-
kKyBaHa ot EURORDIS, npeactasswa m3sBoguTte Ha
EurordisCare2, EurordisCare3 oT oLeHsiIBaHETO Ha An-
arHocTuyupaHeTo, 4oCTbMa 4o rpwkun Ha 12 000 nayu-
€eHTK, Npeacraengaeawm 18 penku 3abonsisaHus B 24
eBponenckn ctpaHn. 25% oT nauneHTUTe OOoKMaaBar,
Yye ca Yakanu mexay 5 n 30 roguHu oT NbpBaTa nosiBa
Ha CMMMTOMMUTE 3a MOTBbPXKAABAHETO Ha AMarHo3a,
40% He ca bunu gMarHoCTMUMpaHn Nnopagn Henogxo-
OALWLM MEANLNHCKA MHTEPBEHLMM, BKI. XUPYPIUYHO U
MCUXONOMMYHO NeYeHne. NeHEeTUYHO KOHCYNTuMpaHe e
6uno npoeeneHo camo npu 50% ot cnyyauTte, a 25%
OT naumeHTuTe e TpabBano ga NbTyBaT 4O PasfvyHU
pernoHu Ha cTpaHaTta cu, 3a ga um 6bae nocraBeHa
avarHosa, a 2% — B gpyra gbpxasa. Tpetata eBpo-
nencka sgpaBHa nporpama 2014-2019 6u morna ga
nocTaBu yCTOMYMBOCTTA Ha pecypcuTe 3a peakn 3abo-
ngBaHWA KaTo npuopuTeT [28].

3a nauueHTUTE C peaku 3abonsiBaHUA OT 3Ha-
YyeHUe ca AOCTHLNBLT A0 KayecTBeHa rpuxa, paBHO-
nocTtaBeHOCTTa UM C ApPYyrute nauuMeHTU U conu-
papHocTTa [29].

[ocTbnbT Ha NauneHTUTEe A0 fekapcTBa cupaum
€ B THACHa 3aBWCMMOCT OT cregHute akTopu: Ha-
LUMoHanHarta ocurypuTenHa cuctema, KOMMNeTeHTHUTE
HauUWoHanHW BnacTu, dapmaueBTuyHaTa MHOYCTpUS,
nauneHTCKUTE opraHmM3aunmn, HaunmoHanH1UTe annuaHcu.

MpoyuBaHe, opraHunsupaHo ot Eurordis npe3 2010
r., 0OxBaLlawo naumeHTn ot 10 cTtpaHu oT EC, oueHs-
Ba OOCTbMNa Ha nauneHTn oo ogobpennte ot EMA 60
JJlekapcTea cupaun” 1 LeHnuTe UM 1 ycTaHoBsBa, 4e
3a okomno 1 ot Bcekun 10 nauneHtn B EC, paspabote-
HOTO NeKapCcTBO CUpaK € HeAoCTbNHO. BbBexaaHeTo
B pasnUYHUTE Obp)KaBW Ha CbOTBETHOTO S1IEKAPCTBO
Cupak He e caMo BbMNPOC Ha Bpeme — cnepg nbpeute 2
rOANHKN, HANUYMETO Ha NekapcTBa cMpaum He ce Nogo-
Opsia B pamkuTe Ha EC. MaBogute, kouTo odepTtaBa
npoy4eaHeTo, ca: 1. KonkoTo no-psgko e 3abonsisaHe-
TO, TONKOBA NO-OrpaHNYEeH € OCTbMbT A0 NleveHune; 2.
KonkoTo no-manka e cbOTBETHAaTa AbpXKaBa, TONKoBa
no-npeHebperHatn octaeat naumeHTtuTe; 3. Konkoto
no-gobpe opraHuM3MpaHa e HauuoHanHaTta 3gpaBHa

cucTeMa B o6rnacTtTa Ha pefkute 3abonsiBaHusi, Ton-
KoBa no-Aobbp e AoCTbNbT A0 NeveHue; 4. Konkoto
rnoBeYe ONUT U OCBEAOMEHOCT MMa 3a CbOTBETHOTO
3abonsBaHe, TonkoBa No-gobbp e gocTbnbT [30].
Mpe3 nocnegHute 30 roavHn peakute 3abonsBa-
HMA 1 NekapcTBaTa cupaum ca BbB hoKyca Ha 3apaBs-
HWTe BnacTu 1 papMaueBTMYHaTa UHAYCTPUS MaBHO
nopaan akTMBHOTO y4acTue Ha NauneHTCKUTE OpraHu-
3aumun. PasBuBaT ce cTpaTterMmte 3a nogkpena Ha
KOOpAMHaLMsATa Mexay NauneHTUTe oT 4aJeH0 psiaKo
3abonsiBaHe N TEXHUTE NeKapu, OCUrypsiBaHe Ha WH-
hopMaUMOHHN U3TOYHULM (UHMepHem, mernezeHe-
muka) Ha npoyyBaHus. Te3u cTpaTerMn LensaT nopo-
OpsiBaHe Ha JocTbNa Ao fnekapcTea cupaum [31].

1.1.5. Tepanus Ha pedkume 3abosnsieaHusi

3a noseyeTo peakun 3abonsBaHNsa HAMA CbLUECTBY-
BaLLo neyeHwue [13]. TepanusTa moxe ga mogmudmumpa
3abonsBaHeTo, Aa ro u3nekysa unu Aa NpoMeHn U3sisa-
Ta Ha cUMNTOM UNn PyHKUKMA. Ta Moxe Aa ce peanu-
3Mpa Cc Manku monekynu (imatinib npy xpoHn4Ha mue-
novigHa neBkemMusi, ManurHeH racTpocTpomareH Tymop,
nepmatodmbpocapkomMa [32]), ¢ npoTenHn (eH3mmo3sa-
MeCTUTENHa Tepanusi — HanpuMep: C eH3nMa rmKoLe-
pebposngasa npu Gonect Ha lowe (cbobuleHa 1974 r.
C yyactmeTo Ha Gbnrapckust uscnegosaren 1. MeHyes,
W ce npunara y Hac ycnewHo ot 15 rogunHn), Laronidase
npu mykononuaaxapugo3a |; Imiglucerase npu 6o-
nect Ha loWweé; Tepannsi C MOHOKIIOHANHN aHTUTena —
Brentuximab npu numdom Ha XogkkmH; Ofatumumab
npu XpoHu4Ha numdpoumntHa neeskemus [31]), ¢ orpa-
HUYeHus B puetarta (peHunanaHuH-orpaHnYMTENHa
Ouneta), mogudmkaums B JencTBallnTe akTopu Ha
OKornHata cpefa (M3bsirBaHe Ha CITbHYEBOTO rpeeHe Npu
3abonsBaHEeToO KcepoaepMa MUrMEHTO3a), MeAULIMHCKU
npoueaypu (dpnebotommnsi NpyM Xemoxpomarosa), Xu-
PYPruyHu npoueaypm (OTBOPEHa CbpaeyHa onepauus
npu TeTpanorust Ha danoT), npunaraHe Ha MeaULMH-
CKu uspgenus (opTonegnyHa UMMMaHTauust Npyu CuHA-
poM Ha Jeune), opraHHa TpaHCNIaHTauuAa (TpaHc-
nnaHTauus Ha 6bOpek M yepeH Apob Npu MbpPBUYHA
Xvnepokcanypusl), KOCTHOMO3bYHa TPaHCNIaHTaums
(Npy cMHOpPOM Ha Xbprbp), reHHa Tepanus (Mpy Myc-
KynHa guctpodous Tvn OroweH) n ap. [13].

3a HsKkou pedku Oonectv HaydyHUAT nporpec
ponpuHacsa 3a 3Ha4YuTenHu Nogoo6peHust No OTHO-
WeHne Ha NPOoAbINKMTENHOCTTA U KayeCTBOTO Ha
XXMBOT 3a nauueHture. [poyyBaHMs OTHOCHO OCHOB-
HUTEe MexaHn3Mu Ha 3abonsiBaHusATa cnomaraT 3a no-
nobpsiBaHe Ha XXMBOTa Ha MauueHTUTe ¢ heHUnKeTo-
HYpWsi U XPOHMYHA MuenougHa neeskemus [13].

lMoBeyeTo NekapcTBa cupauy ca npegHasHayYeHu
3a ynotpeba OT onpegeneHa marnka rpyna naumeH-
™. CbLUECTBYBAT M HAKOW U3KIOYEHUST KaTo fekap-
CTBa 3a IleYeHMEe Ha HSIKOMKO pedkn 3abonsBaHus
(sorafenib — 3a xenatouenynapeH KapuMHOM M Ha-
npegHan crtagun Ha GbOPEYHOKNETHYEH KapLMHOM;
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imatinib — ¢ 6 oTgenHu TepaneBTUYHWU MOKasaHuUsa ”
Op.); NekapcTBa, U3MNON3BaHM 3a JieYeHNEe Ha YecTo
cpewaHn 3abonsBaHus (Hanp. Bosentan, npunaraH
3a fnevyeHne Ha benogpobHa apTepuanHa XMnepToHus
N Npu CbpAevHa HEAOCTaTbYHOCT), KakTo M NnekapcTea
3a YecTo cpellaHu 3abonsiBaHMs, KOMTO MoslydaBat
BMOCNeACTBME CTaTyT Ha JlekapcTea cupauun (Hanp.
Sildenafil, Ibuprofen u gp.) [33].

1.1.6. Kayvecmeo Ha xueom Ha nauyueHmume ¢
pedku 3abosnsieaHus

OueHkata Ha HRQoL (ka4yecTBO Ha XWMBOT, CBbP-
3aHO cbe 3gpaseTo — Health Related Quality of Life)
3a nauuneHTuTe ¢ penkn 6onectn moxe ga CNOMOrHe
3a ngeHTUMUMpaHeTO Ha 34paBHUTE HYXAWU, 3a
OoLeHKa Ha BIIMSIHMETO Ha 3abonsiBaHeTO U neve-
HUETO U NOCTUraHe Ha eBOJIIOLUUSA NO OTHOLIeHUue
Ha 34paBHUA cTaTyc, HabnwogaBaH B €CTECTBEHMS
Xo[ Ha 3abonsiBaHeTo. Peauua npoyyBaHus couyar, ye
penkuTe 3abonsaBaHus HEBUHArM 3acsarat oyakBaHaTta
NPOABLIPKUTENHOCT Ha XXMBOT, HO MOBEYETO OT TE3U 3a-
bonsiBaHMs ca CBbp3aHU € PU3NYECKM, EMOLIMOHAMHU
n/vnn ncuxocounanHu orpaHuyveHust. MNpu n3bop Ha
WHCTPYMEHTU 3a OLeHsIBaHe Ha Ka4eCTBOTO Ha >XMBOT
Ha naumeHTUTe C peaku Gonectn TpsibBa ga ce Cb-
OntogaBa 3a TAXHaTa HageXOHOCT, CbAbPXATENHOCT,
KpUTEPUNHOCT 1 BanuaunpaHe [2].

MHoro oT pepkute Gonectv Mmar 3HAYUTESTHO
BNUsiHWE BbPXY MHOIO UNM BCUYKN acneKkTU Ha Ka-
4YeCTBOTO Ha XUBOT, CBbP3aHO CbC 34paBeTo, KaTo
OTHOCUTENHOTO HUBO Ha BMWSIHNE BbPXY pasfuyHuTe
OOMEVHN 3aBUCKM OT KOHKPETHOTO psifko 3abonsiBa-
He. Hanpumep uranyeckoto cbCToAHME, coLmanHara
OeiHOCT MoraT Ja ce BrowaeaT C nporpecusta Ha
3abonsiBaHETO, a MEHTANHOTO 34paBe M emouuoHan-
HOTO CbCTOsIHME [a OcTaHaT HesacerHatu [17]. lNpo-
yuBaHe cpef, Obnrapcku naumeHTu ¢ 6onect Ha [owe,
MYKOBMCLIMAO3a M XPOHWYHA MUWENOMAHA JfeBKEMUS
npunara kpaTkata dopMa Ha aHkeTaTa 3a KayecTBO
Ha »xmBoTa SF-36 v noTBbpXaaBa, Ye pasxoguTte 3a
nekapcTBeHa Tepanusi Ha NpocnefeHnTe nauneHTun ¢
nocoyeHmTe 3abonsiBaHUSA ca U3KIIOYUTENHO BUCOKM,
a Ka4eCTBOTO Ha >XMBOT € 3HAYUTENHO MOHWKEHO [34].

lpeanedbm Ha npoy4yeaHusi 8 obsacmma Ha
pedkume 3abosisieaHUs1 U Jiekapcmeama cupauu
noseorssiea 0a ce o4epmae HeobxodumMocmma om
mbpceHe Ha UHOB8amMueHU u ,pabomewu” mepa-
neemu4Hu u uazHOocMuY4YHU Nodxodu, ocHoeaeal-
Ku ce Ha mocmukeHuUsima Ha MeOUyUHCcKama 2eHe-
muka npedeud 2eHeMuU4HUs1 MPOU3xo0 Ha npeob6-
nadaeawjama 4acm om pedkume 3abosisigaHusl.

1.2. MepcoHanusupaHama MeduyuHa — Cbl-
Hocm u nodxodu

lMpoy4yBaHuaTa B obnactta Ha 1M ce ocHoBaBsat
Ha CbLUHOCTTa, 0COBeHOCTUTE, NOAXOAUTE, Bb3MOX-
HOCTUTE U Npean3BuKaTencTeata npen Hes.

1.2.2. Micmopuyecku npeaned

KoHuenuuara 3a M cobliecTByBa olle OT Apes-
HocTTa. Xunokpart (460-370 np. Xp.) nnausuayanusunpa
rneyeHneTo Ha 3abonsaBaHuATa ¢ ugesita 3a ,6anaHcumpa-
HUTe TedHocTu". lManeH (131-200 cn. Xp.) cBbp3Ba 4-Te
XyMoparnHu daktopa u TexHust 6anaHc B opraHvi3ma c
4-Te TeMnepameHTa — MenaHxomnuK, Xonepuk, dgrerma-
TUM U CaHrBMHUK. Tean Bb3rnean Ha MeauumuHaTa u uHau-
BMAYyanHoOCTUTE, C HAKOW Bapuaumu, atnpa noseye or 2
xunsponetusa ao XVII-XIX Bek.

MopgepHaTa KoHuenums coliecTsyBa oue ot 1960
r., HO Yyak npe3 1999 r. e oduymnanHo nybnukyeaHa
kato geduHuumsa [35].

1.2.2. fepuHuyuu

PasnuuHute aBtopn geduHupat MM no HAKONKo
HaunHa:

e MogepHata koHuenuusa 3a M ce 6Gasupa Ha
CXBaLLaAHETO 3a NpefnucBaHe Ha cneumduyHu nekap-
cTBa/Tepanun, KOUTO ca Han-NOAXOASLM 3a onpeae-
neHa nonynaums Ha 6asa dapmakoreHeTU4YHa/reHoM-
Ha nHopmaums nnm Buomapkepu [34].

e [IM ce dokycupa Bbpxy paspaboTBaHETO Ha
HOBM TepanuuM 1 ONTUMU3UPAHETO Ha IeYEeHUEeTo C
npunaraHe Ha NpaBWUSIHOTO NIEKapCTBO B MpaBuIiHaTa
[03a B HaN-NoAxoAsALLmMS MOMEHT [36].

e [IM faBa Bb3MOXHOCT 3a NpeauKums, NpeBeH-
Lus 1 neveHne Ha 3abonsaBaHus, KaTo ce OCHOBaBa Ha
nHauBMAyanHuTe Hyxau [37].

e MeouumHckn Mofen, KOMTo npeanara nepcoHa-
nu3npaHe Ha 3apaBHaTa rpuxa, kaTo ce usnonsea re-
HETUYHa Unn gpyra MHopmMauus.

e [lpynaraHeTo Ha MEOMLMHCKO NIeYeHne KbM crne-
UNOUYHNTE XapaKTEPUCTUKN HA BCEKM NALMEHT He 03-
Ha4aBa Cb3JaBaHe Ha YHUKarHu fiekapcTea unn megu-
uMHCKM mnagenus. MNMauneHTnTe ce pasgensaTt B cyorpy-
Ny, OTrOBapsILLM KbM OMPELENEHO NeYeHme.

e [1M n3nonsea MHpOpMaLMA 32 YOBELLKUTE reHn,
NpoTerMHUTE, BIUSHMETO Ha OKOMHaTa cpeja C uen
npeBeHLMs, AMarHocTrKa 1 nevenHue [38].

e [13non3ea uHoOpMauns 3a reHuTe Ha 4YOBEKa,
NpoTeMHUTE, eH3MMHaTa akTUBHOCT, cpefaTta Ha KreT-
KATE 3a UenuTe Ha AuarHocTuuMpaHe W neyeHve Ha
3abonsaBaHus, BKI. pak [39].

e [1M uenu ga nHgnesugyanusmpa xmummoTtepanes-
TUYHUTE MHTEPBEHUUN Ha 6asaTa Ha ex Vivo (reHeTu-
YeH 1 NnpoTeomMeH npodmn) u in vivo (obpasHu areHTn
3a onpegensHe Ha ctagusd, Tuna, TexecTTa Ha 3abo-
NsIBAHETO, KaKTO M OTroBopa KbM OMpedeneHo neve-
HMEe Ha KOHKpEeTeH naumeHT) nHdopmMaums OTHOCHO
cneunnyHMTE XapakTePUCTMKM Ha naumMeHTa 1 Ha
camoTo 3abonsaBaHe [40].

e [lnaH 3a neyeHue, GasupaH Ha MoOreKyneH
CKPUHWUHT U Ha OpYrn OMarHOCTUYHM TecToBe, Of-
pedensiwy Han-noaxoAsWns pexunm 3a AafeHus
nauueHT. lNMoaxon 3a nogobpsiBaHe Ha npunaraHe-
TO Ha nekapcTBa 4Ype3 U3Non3BaHeTo Ha AuarHoc-
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TUYHM TecToBe (BKIl. TEHETUYHM — aHanM3 Ha Xpo-
MO30MUTE, MPOTENHUTE, onpedeneHn metabonutu,
3a [Ja ce yCTaHOBAT HacreAcTBeHU 3abonsiBaHus;
pe3yntar OT MyTauusa 3a KIMHWUYHU LEenn — CKpU-
HUHI Ha HOBOPOAEHM, ANArHOCTUYHN TECTOBE, Npe-
HaTanHa [uarHocTuka, npeumnnartauuoHHa reHe-
TUYHa AuarHocTuka) [42] 3a MakcummaupaHe Ha
KITMHWYHUTE NOM3n M pas3xod/edeKkTMBHOCTTa Ha
TepanuunTte [41].

e Llenta Ha M e vHaMBMOyanusmpaHe Ha Te-
paneBTUYHUTE MHTEPBEHLMKN, Bb3 OCHOBA Ha OMMKC
OaHHW KaTo reHoMuKa, npoTeomuka, metabornomuka
W Op., onpegensHe Ha Tvna, ctagus M TexXecTTa Ha
3abonsiBaHeTO, KakTo U AeduHMpaHe Ha NpaBUHOTO
rieyeHne 3a TOYHUA naumeHT [42].

e [IM e HOBa koHUeNUM4, Lenswia npegswxaaHe
Ha pucka 1 nevyeHneTo Ha 3abonsBaHe Bb3 OCHOBA Ha
MHOVBMAOYAITHUS reHeTnYeH npodwun [43].

lMepcoHanusupaHama meduyuHa cu rocmass 3a
3adaya ¢ nomowyma OCHOBHO Ha 2eHemu4yHU u3creo-
g8aHusi da ornpedeniu MOYHO 8apuaHMbM Ha dadeHo
3aborisisaHe, 3a 0a Moxe Oa ce Harpasu fpo2Ho3a 3a
xo0a Ha bonnecmma u 0a ce omkpue U Npuioxu cbom-
8emHomo rnpuyerHomo (mapaemHo) fie4eHue.

B Bwnrapusa nepcoHanusvpaHo nevyeHve ce npu-
nara 3a paka Ha 0e6enoTo 4epBo, HeapeOHOKNETbY-
HWs pak Ha Benus Apob un paka Ha repgara.

PasrmenaHo B obekTvBa Ha nepcoHanusvpaHata
MeauLmMHa, CTpaTUULMPaAHETO € HaunH 3a naeHTudu-
uMpaHe Ha rpyna naumeHTy ¢ oLy G1MonormyHmn xapak-
TEPUCTMKM Ype3 N3MOM3BaHETO HA MONEKYNSAPHM, BUOXK-
MWYHM 1 0BpasHM AMarHOCTUYHM TecToBe 3a M3bop Ha
oNnTMMarnHo yrnpaereHvne Ha 3ab0onsBaHETO 1 MNoCTUraHe
Ha Han-0o6pusa Bb3MOXEH TepaneBTUYeH pesynTar [44].

1.2.3. 3ada4u u nodxodu Ha MM

B PernameHT Ha EBponerickusa napriameHT 1 Ha Cb-
BETa 3a ycTaHoBsiBaHe Ha ,Xopu3oHT 2020 — pamkosa
nporpama 3a Hay4yHu m3crnegBaHus u uHosaumm (2014-
2020 r) ce noco4Ba, Ye ,Ha U3NCKBaHNSATa Ha KOHKPETHM
rpynu OT HacerneHNeTo ce OTroBapsi Han-4obpe No UHTer-
pvipaH Ha4H — HaNpUMeEp B pa3sumuemo Ha cmpamu-
c¢huyupaHa ulunu nepcoHanusupaHa meduyuHa, e
JNleyeHUemo Ha pedku 6osilecmu 1 B NPeaOCTaBAHETO
Ha peLleHnsl 3a MHTENUreHTHa 3aobvkanswla cpega 3a
XVBEEHe Ui 3a CaMOCTOATENEH HaunH Ha XXMBOT." [45].

Mpes 2012 r. BbB BenukobputaHus e npueta
HaunoHanHa ctparterus: ,[eHOMHUTE TexHornoruum B
3gpaBeonasBaHeTo” [46]. OCHOBHa Len Ha cTpaTeru-
ATa € MakcMMarHo Obp30TO BbBEXAAHEe Ha reHOMUKa-
Ta (reHOMHUTe M3cneaBaHus) 1 nepcoHanuanpaHaTa
MeavuMHa B 34paBeona3BaHeTo. Cbhb3gaBa ce Bb3-
MOXHOCT 3a paHHO OTKpMBaHE Ha reHeTUYHUTE PUCKO-
BE NPWU peaKUTe reHeTUYHW U NPU BCUYKM OCTaHanu
,COLManHo 3Ha4nmmn“ 6onecTun, KOUTO ca C FEHETUYHM
npeapasnonoXeHuns, ¢ Lern npoMsHa B Ha4nHa Ha Xu-
BOT, nogobpsiBaHe Ha AMarHOCTMKaTa U NeYEeHUETO U

OTKPUBAHE Ha HOBMW MPULIENHU MecTa B KreTkata 3a
HOBW eheKkTUBHM fiekapcTBeHn hopmu [47].

MM mHTerpvpa pasnuyHy BMaoBe OMonormyHa uH-
dopmaums u MHpopmauusa OT okonHaTa cpega. Matou-
HMULUM Ha Tasn uHdopMauusi ca pasHoobpasHu: OMUKC
OaHHM (reHOMHa, NMpoTeoMHa, MeTabornomuka u ap.),
MOMeKynsipHa AMarHoCTuKa, OPYrM AMAarHOCTUYHM Nnoa-
xoou [48]. Llenta e ga ce M3ACHM KakBO CBbp3Ba re-
HWUTE, MPOTEUHUTE WM OCTaHanuTe U3NONOrMYHN OT-
rOBOPY KbM BBHLUHU CTUMYNM MMM KbM Mporpeca Ha
3abonsieaHeto. C npunaraHeto Ha MM ce nocTura no-
edmkacHoO 1 edheKkTUBHO pa3paboTBaHe Ha NlekapcTea,
a C M3Mon3BaHEeTo Ha OMMKC AaHHMTE ce Ocurypsiea no-
[obpsiBaHe Ha Au3anHa Ha KIMHWYHMTE MPOYyYBaHWS,
KaTo naumeHTuTe ce pasgenaT Ha 6a3a npodun Ha He-
OTroBapsiHe KbM TepanusaTta v Npodun Ha TOKCUYHOCT.
MM nopobpsiBa duacHOCMUYHUS MPOUEC, OCUrypsiBani-
kv nogobpsiBaHe Ha YyBCTBUTENHOCTTA HA FEHETUYHNTE
TECTOBE 1 JaBalKyM Bb3MOXHOCT 3@ MO-PaHHO N TOYHO
npegckassaHe Ha CTpaHNYHUTe peakumm [47]..

MM n3nckea Hanmuve Ha GuomapKepHU npeauk-
TOpWM 3a aeHTUMUMpaHe Ha Bb3npremMymBara nauu-
eHTCcKa nonynauusi. buomapkepuTte ca noTeHumManHo
norniesHn He camo OT AMAarHoCTULMPAHETO A0 u3ne-
KyBaHETO Ha naumeHTa oT AafdeHOo 3abonsBaHe, HO U
3a Llen1MTe Ha CKPUHUHra u oleHkarta Ha pucka. C Ha-
npeabka B obrnactra Ha reHomukarta, NpoTeomMuKaTa,
MOreKkynsipHaTa naTonorusi ce cb3gasaT U reHepupar
MHOTO ,kaHauaaTn" 3a Gruomapkepu ¢ KnMHUYHa CTOn-
HOCT 1 3HayeHune [49]. BuiomapkepuTe ce sBSBaT Kto-
YOB MHCTPYMEHT B ANArHOCTULMPAHETO U NeYEHUETO
He camo Ha pefkuTe BonecTu, HO U NPU reHETUYHNUTE
NpeapasnonoXeHnss C MpUIoOXeHne B MNepoHanusun-
paHTa mMeguumHa [50]. C nomowyta Ha Guomapkepu-
Te ce (oKycupame BbpXy onpedeneHa nawuueHTcka
nonynaums, ¢ KOeTo ce MocTura KrMHUYeH pesynTar,
KaKTO M 3Ha4YMMu ouHacoBW NpeguMCTBa.

WNctopnyeckn GenogpobHuaT pak e gudepen-
uMpaH Ha OpebHoKneTbYeH WM HeapebHOKNeTbYeH
(NSCLC), Bceku TpeTupaH HeedEeKTUBHO C pasnuny-
HU xumnoTepaneBTMum. C pasbupaHe Ha pasnuyHu-
Te NpUYnHKM BmMBaT Cb3gafeHu TapreTHW nogxoau 3a
nedyeHne. C BbBexaaHeTo Ha Crizotinib npn manka
cybnonynaumsi ¢ NSCLC, ungeHtudmumpaHa ¢ ALK
nonoxuteneH GuomapkepeH TecT nopagu HanuyeH
dy3noHeH reH EML4/ALK, ce nocturat nonoxuTenHu
pesynTtatn oT neyeHuerto, 6e3 rpellku B npeanucea-
HETO M Ce rapaHTUpaT NOoTEHUManHu CnecTsiBaHus 3a
3gpaBHaTta cucteMa. Pabotata ¢ npaBuiHUTE GuWo-
MapKepu M AWArHOCTUYHU TEXHUKU € WU3KMYUTENHO
BaXkHa 3a pa3paboTBaHe 1 agantupaHe Ha HOBU Tepa-
nun B ccpepata Ha MM [34]. Camo 2 roanHn ca Hy>HK
Ha Crizotinib ga gocturHe oo nasapa (Haml-KpaTkusat
nepuog B UCTOpMATa Ha NekapcTBeHaTta perynauus),
KOETO ce ObIMKM Ha ,cunaTa“ Ha nepcoHanuanpaHara
Tepanusa. lNMpu KNMHMYHOTO MpoyyBaHe Ha Crizotinib
He ce Hanara KOHTPOJIHO pamo 3a nnauebo neyeHuve,
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3aLl0TO € U3BECTHO HaNMYneTo Ha Py3noHeH NPOTENH
npu ~ 4% oT naumeHTuTe ¢ 6enoapobeH pak [51, 52].
3a pa ce u3nNbIHAT 3agayuTe Ha 1M, Tpabea ga
ce onpefensaT KoM reHeTUYHU Mapkepu MmaTt Han-Cb-
LLIeCTBEHO KMNMHWUYHO 3HaYeHune, fa ce nuMnTupa T.Hap.
off-target edbekT Ha reHHOGa3vpaHuTe Tepanum 1 a ce
npoBexaaT KIMUHUYHW NpoyYBaHns 3a ngeHtuduumpa-
He Ha reHeTUYHUTE BapuaLuun, CBbpP3aHn C riekapcTee-
Hust otroBop [35]. National Institutes of Health (NIH) w
Food and Drug Administration (FDA) 13roTBaT nporpa-
MM, Ype3 KOUTO Aa MHBECTUpaT B Hanpegbka B Tasu
cdepa, B No-gobpo gedvHupaHe Ha perynatopHute
MbTEKM 3a KOOPAMHMPAHO opobpeHVe Ha CbBMECTHO
pa3paboTeHn OUarHOCTUKM U NIEYeHMs, NO-TOYHA OLeH-
Ka Ha BanuauMpaHeTo M KNMHWYHAaTa norsa Ha aunarHo-
ctukmnte 1 nedvenuaTa. NIH nogkpens cb3gaBaHeTo Ha
LEHTpOBE 3a aHanuanpaHe Ha XMMWYHW BellecTBa 3a
OTKpMBaHe Ha NOTEeHLManHM KaHouaaTv 3a fekapceTea,
KaKTO M 3a NMapTHbOPCTBO MeXAy NyOnmyHus u yacTt-
HUs1 cekTop. [pyra BaxHa CTbrMka € paspaboTBaHETO
Ha TbKaHHW B6aHKW, N3MNON3BaHe Ha rEHOMEH aHanus3 3a
pa3bupaHe Ha MOJEKYNSAPHUSA MEXaHM3bM Ha 3abons-
BaHUATA, NpunaraHe Ha MHOBaTMBHU Guonornum Tepa-
nMn, N3NOn3BaLLy eMOpPMOHanHM CTBOMOBU KINETKM UIn
WHAOYUMPaHU NAYPUNOTEHTHU CTBOSOBM KIETKN.

YcnexsT Ha M 3aBUCH OT HanMMYMeTO Ha TOu-
HU AMarHOCTUYHM TeCToBe 3a naeHTUdMLMpaHe Ha
nauueHTUTe, MUMAaLLM HYXAa U NoJi3a OT CbOTBETHO-
TO NpuULenHo nevyexume [35].

Kato mepanesmuy4Hu nodxodu ce nsnonsear pe-
aunua HoBu TexHororun. OTKPUBAHETO Ha NeyveHne Ha
OHKOMNOMMYHM 3abonsiBaHMs e cped OT Har-BaXHUTe
uenn Ha ,nepcoHanusvMpaHa oHkonorua“ [53]. Hawn-
MHOrO YCUNnns ce nornarar 3a Cb3JaBaHe Ha TapreTHU
NpOTMBOTYMOpPHU Tepanun [53, 54]. [eHHOTO CekBeHu-
paHe oT HOoBO nokorneHne (NGS) kaTto AnarHOCTUYEH
noaxod Moxe [a AoBefde [0 YCMeLHO ANarHOCTULK-
paHe npu Hag 50% oT cny4aunTe, Npu KOMTO ce Habnto-
JaBa Heycnex OT KnacU4eckuTe reHeTUYHU TecToBe
[56]. MpunaraHeTo Ha reHOMHU TeXHoNornM uenu aa
nogobpy Ka4yecTBOTO Ha XKMBOT U edmnKacHOCTTa Ha
3gpaBHaTa rpuxka, Kato ce usbsrea npunaraHeTo Ha
HeeeKTUBHU 1 puckosu Tepanun [57].

dapmakoreHoMuKaTa, c¢hapmakoreHeTukara,
nporeoMmmkKaTa U MetabonoMmmkaTa Urpast BaxkHa
ponsa B pa3ButueTo Ha INMM.

[eHoMmuKkaTa e KIMOH Ha reHeTukara, Msyyasaliu
OpraHn3Mm MNo OTHOLUEHME Ha TeXHUs reHom (Mbri-
HaTta [HK cekBeHuus) [42]. dapmaKkoreHoMuKaTa "
c¢hapmakoreHeTuKaTa ce OCHOBaBaT Ha pa3nuyusita B
onpegenerHa [AHK cekBeHUWs, BNnAeLLM BbpXy nekap-
CTBEHWUS OTroBop. YecTtute reHeTMYHW Bapuauuun ca
€OVUHUYHM HyKneoTuaHu nonmmopduamm (SNPSs), re-
HETUYHW MHCEepUMX 1 eneuun n Bapmaumm B 6posi Ko-
nus reln (CNVs). @apmMmakoreHoMuKaTta, n3y4yaBaiiku
€JHOBPEMEHHO BCUYKU reHun, U dpapmMaKoreHeTUKara,
n3cnefBavikm gageH reH/reHn nocnegoBaTernHo Ba-

pYaHT No BapuaHT, ,TbPCAT" reHETUYHUTE Bapuaumm,
KoOgupallm eHsuMmuTe, meTabonuaupaliy nekapcrsa-
Ta, peuenTopuTe, TpPaHCMOPTEPWUTE, TApreTHUTe Mo-
feKynu n Kak Tesn Bapuauuy Bb3OencTBar, 3a Aa
Bb3HMKHAT ePekTn KaTo NeKkapCTBEH OTIOBOP MITN TOK-
cuyHocT. LenTta e paspaboTBaHe Ha No-nogxogsium
npeanuceaLLy KpUTepun n no-epeKkTUBHM NekapcTaa.
dapmakoreHeTVKaTa MOXe Aa AoBede A0 npeunsmpa-
He Ha da3a 1 Ha KNMHUYHUTE NPOYyYBaHNs Ype3 hOKy-
CMpaHe Ha HOVBWAYaNHUSA reHOTUM, onpegeneH ypes
NPEeKIMHWYHO TecTBaHe. [1o-paHHOTO naeHTuuumpa-
He Ha npobriema e AoBede OO0 3HAYUTENHU cnecTs-
BaHMWS 3a pa3BoWHa aenHocT [38, 58].

lNMpoTreomukaTa e KNMOH Ha reHeTukarta, usyyva-
Baly NbJIHUA Habop NPOTEMHU, KOAUPAHU OT FreHo-
Ma (eAHOBPEMEHHO ce u3creaBaT MHOro 6entTb-
umn). MpoTeOMHUTE N TEHOMHUTE TEXHONOIrMM MOoraT
Oa yBenuyat pasHoobpasneTo OT TapreTu 3a OTKpuBa-
He 1 pa3paboTBaHe Ha HOBW fekapcTBa 4pe3 MAEeH-
TUMuMpaHe Ha NPoTENHU, TapreTMpaHe Ha NPOTENHN
C pasnunyHa CTPyKTypa, NaeHTUdmLUMpaHe Ha MexaHu-
3MuTe Ha JencTBue Ha nekapcrteaTta [59].

MonekynsipHaTa AgnarHocTuKa onpeaens cneum-
dpuyHuTe cekBeHuun B JHK n PHK, konto moraTt ga ca
CBbp3aHu C AafieHo 3abonsiBaHe, BKIOUYUTENHO eau-
HWYHW HyKNeoTuaHu nonumopdunsmu (SNP), geneumm,
nHcepumm n ap. Kato gaBa Bb3MOXHOCT 3a NOCTaBsiHE
Ha TOYHM AMarHo3n u 3a npeanucBaHe Ha eqPekTUBHU
n 6esonacHu nekapctea [60, 61].

1.2.4. OcHo8HU mepanesmu4HU U duazHOCMUYHU
npakmuku ¢ npunoxeHue 8 MM

Nunosomu. lNMpe3 nocneaHute 40 roavHK paguvo-
DenasaHnTe NMNO3oMK ca BaKEH UCTPYMEHT B MPEKIU-
HMYHaTa OLeHKa Ha NMNo3oMHK nekapctea. Ovaksa ce
npunaraHeto B 6bAeLle Ha NMMNO3oMeH obpaseH areHT
3a cenekums Ha NaumMeHT B paMK1Te Ha KITMHUYHO Npo-
y4BaHe, KOETO Ce o4yepTaBa KaTo MHOBaTMBHA CTbIIKa
B MepcoHanusvpaHata MefuuuHa K OHKoTepanusaTa.
JInnosomHute obpasHn areHTM MoraT ga ce npwnarat
C uen uvHOuBMAyanu3upaHe Ha [030BUS pexuM, 3a
OLeHKa Ha TepanusTta, NpoMsHa B TepaneBTU4HUTE
MPOTOKONK, KOETO OT CBOsI CTpaHa 6w foBeno Oo yBe-
nM4yaBaHe Ha NMpeXuBseMocTTa Ha oHkobonHuTe. Cb3-
JafeHuTe nMno3omun, KOMTo MoraT fa AoCTuraT cenek-
TMBHO OO CbOTBETHATa TbKaH (Hanmp. TYMOpHa), MoraTt
[a TpaHcnopTvpar NekapcTsa unm obpasHu areHtu. Te
no3BorsiBaT npunaraHe Ha TepaHoCTU4eH noaxon (Kom-
OWHMpaHe Ha AMarHoCT1YHa NpoLeaypa u nevyeHne ea-
HoBpeMeHHO) [62] ¢ ronam ycnex B MM [63].

FeHHa n kneTb4Ha Tepanus. [punaraHeTo Ha re-
HHa 1 KrneTb4YHa Tepanusi € 0COB6EHO 3HAYMMO MpK Ha-
cnepctBeHuTe 3abonsiBaHus. lMpunaraHeTo Ha reHHa
Tepanusa e CbNPoBOAEHO C yablkKaBaHe Ha Mpexuss-
€MOCTTa Ha NauMeHTU C NbpPBUYEH UMYHOOEMULMUT C
10-15 roguHun. B xofa ca KnMHUYHM NpoyYBaHWs 3a Npu-
naraHe Ha Knetb4yHa Tepanusa Ha pPasfMyHU TbKaHu
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(TpaHcnnaHTaums), BKI. KOpHea, peTUHa, MYCKyrHa
TbKaH. Pas3nuyHun kneTbyHM Tepanun nMmaT 3HavyeHune
3a nogobpsiBaHe Ha 6Ge3omacHoCTTa Ha TpaHCMnaH-
TaumusiTa Ha KOCTEH MO3bK MpuW Aela C pakoBu 3abo-
nsiBaHus. NMporpec nma B reHETUYHOTO Cb3gaBaHe Ha
NMMAOUNTHM NoNynaummn 3a TapreTupaHe u yHULLIOXa-
BaHe Ha TyMOpHM KneTku. CnewwHoTo npunaraHe Ha
reHHa Tepanus BKIYBa KOXHU M HEBPOJSIOTMYHM 3a-
bonseaHusa kaTo epidermolysis bullosa (psigko 3abo-
nsBaHe), enunencusi, neskoguctpodus. MNMpoeexaart
ce Mpoy4YBaHMsa 3a MpuraraHe Ha reHHa Tepanus 3a
Xemounus, MyckyrHa guctpodusl, MeTabonnTHM 3a-
bonseaHus. 3a peanu3npaHeTo UM € HY)XXEH TEXHONO-
rMYeH Hanpeabk B obnacTTa Ha KNneTbYHUTe KynTypu,
BEKTOPHUSI AN3alH, TPAHCOYKUMOHHUTE MeToam [64].

KnetbyHoCcTBOMNOBaTa Gronorusa ce oyepTaBa kaTto
BaxkHa 1 Gbp3opasBuBalla ce obnact Ha nscnenBaHe
C ronsiM noteHuman 3a pa3bupaHeTo Ha HopmanHuTe
M3NONOTMYHN 1 Ha NATONOMMYHUTE MEaHW3MK 1 3a
pa3paboTBaHe Ha HOBW TepaneBTUYHM NOAXOAM 33 Bb3-
CTaHosiBsIBaHE Ha TbkaHuTte. NpunaraHeTo U obadve e
CBbp3aHO C (pyHAAMEHTaNHMU €TUYHU U NOSIUTUYECKM
BBMPOCK, KOMTO HE MoraT Aa ce npeHebperHar [65].

HanpegbkbT B HAHOTEXHONMOMMUTE U NHXEHepHaTa
XMMUS UMa OTHOLLIEHWE KbM pa3paboTBaHe Ha MHOMO
pasnuyHn NeKapcTBOAOCTaBALLM cuctemm [66]. HaHo-
MeauumuHaTa — NPUIOXEHNETO Ha HaHOTEXHOMOorMnTe
B 34paBHUTE rpukKa, € PEeBOSIOLIMOHEH, CPaBHUTEMNHO
HOB MoAXoA 3a JocTaBKkaTa Ha nekapcTBa B OpraHu-
3Ma, MornekynsipHa obpasHa AMarHocTuka, HamaneHu
CTPaHU4YHM edeKTn, Bb3MOXHOCT 3a TepaHOCTUKa.
MepcoHanusupaHata HaHOMeAMUMHA MMa Crnocob-
HOCTTa Aa KOMOMHMPa HaHOMeaMuMHaTa C KIUHUYHU
N MONeKynspHu Guomapkepu (OMUKC AaHHM), NOCTU-
ravikm nogobpeHa nporHo3a u ynpasrneHue Ha 3abo-
NABaHETO, KaKTO U MHAMBUAYyanuaMpaHa nekapcTeeHa
cenekums 1 4030B Npodnr 3a OCUrypsiBaHe Ha Makcu-
MarHa edukacHOCT 1 6e30MnacHOCT.

MpunoxeHneTo Ha HaHoOMeaMUuMHaTa Npu Tepa-
nusTa Ha pakoBu 3abonsiBaHust € obelyaBall, Nogxon,
KOWTO Le ocurypu edpeKkTMBHO 1 6Ge3onacHo neyeHune
[67]. Tymop-Haco4yeHun xuTO3aH-6asmpaHu HaHo4ac-
TUUWM M3NBIHABAT AMAarHOCTMKa M Tepanus Ha pakoBu
3abonsiBaHusA. Te ca yHuKanHuW 3apagu 3 xapakrep-
CUCTUKW, KOWUTO MpuUTEeXaBaT: CTabWIHOCT B CeEpyM,
aedopmupyemocT, O6bp30 HaBMM3aHe B TYMOPHUTE
Knetku [68].

C HaHonekapcTtBaTta, KOUTO Ca npegHasHa4YeHu
3a TapreTHa NnekapcTBeHa [ocTaBka, ce nogobpsiBa
OunopasnpeneneHMeTo Ha fekapcTBOTO, Haco4vBa ce
aKTMBHaTa MOJieKyna KbM 3acerHaTtute TbKaHu U ce
npoTekTnpa 3gpaBaTta TbkaH. HaHoTexHonorusaTa uma
OTHOLLUEHME U KbM pereHepaTtmBHaTa MeguunHa [69].

Busugarta 3a 3gpaBHMTE rpwka Ha GbaeLleTo e 3a
N3rpaxxgaHe Ha CUCTEMA, B KOSATO rpukara 3a naumeH-
Ta ce nogobpsiBa Ypes n3nonasaHe Ha MHpopmaums 3a
WHAOMBMAYAINHWS YOBELLKA FEHOM 1 HEroBUTE NMPOJYKTU

— 6enTbun, eH3umn n gp. ToBa nsmckea konabopaums
MeXay pasnuyHn Hayku: MatemaTtuka, ounsuka, Xumus,
VMHGOPMALMOHHM 1 KOMYHWKALIMOHHU TexHororum, ou-
onHdopMaTrKa 1 Cb3gaBaHe Ha HOBW MOAXOAM 3a Ou-
arHocTuka v Tepanus. MarpaxgaHeTo Ha nporpamu 3a
CbBMECTHM OENCTBUS MEXAY YHEHUTE MOXE Aa YBenu-
Y/ BNUSIHMETO Ha mM3creaBaHusaTa B obnactTta Ha MM
BbPXY perynaTopH/WTe opraHu, B3eMalluTe peLleHnsi B
30paBeonasBaHeTo, hapMaLeBTUYHUTE U OCUTYPUTEN-
HUTE KoMMaHum n obLuectBoTo [68, 70]. MM obelaBa
Oa gosege Ao no-gobpo Ka4ecTBo B MEYEHMETO Ha UH-
OvBUAOyanHust NaumeHT 1 4O MO-HWCKU pasxodu, KOETo
npegonpenens ronsiMoTo 3Ha4yeHne u npuHoc Ha NM B
MedVLMHCKaTa Hayka 1 npakTuka.

1.3. MpunoxeHue Ha [ITM e o6nnacmma Ha Pb

C WHOBaTVMBHM METOOM MOXe Oa Ce LOCTUTHE U
Onokupa ekcnpecusaTa Ha cneumduyHn reHn. [ocTtas-
KaTa Ha BEKTOpU, Kopurnpaium reHn, Ha SiRNA, Ha reH-
cneumduyeH MHXMOUTOP NPaBSAT Bb3MOXHO peanuau-
paHeTO Ha NOAXOA 32 AMAarHOCTULMPaHe Ha CBPBbXEKCT-
pecvpaH reH, BKIKOYEH B MAToreHe3ara Ha HsIKoW peaKu
3abonsBaHUs N Cb3OaBaHETO Ha MOJEKYISIPHO Nekap-
CTBO, KOETO cneumdunyHo da Tapretmpa npobnemMHus
reH [71]. FfeHHaTa Tepanus e nokasana KnnHu4Ha edu-
KaCHOCT 3a pefuvua pefkv 3abonsiBaHusi Ypes M3nons-
BaHe Ha pasnuyHM MOAXOOU N BEKTOPU: KOHFEHUTAaHM
OYHM 3ab0nsBaHWS, HacneaCTBEHN MMYHHM 3abonsiBa-
HVsA. [eHHaTa Tepanusa Ha NMNONPOTEMH NUNAa3HuA ae-
duUMT € MbpBaTa NuueH3MpaHa reHHa Tepanus B EB-
pona. Te3au KNMUHWYHK yCnexu NoBullaBaT Hagexparta
3a pa3paboTBaHe Ha reHHU TpaHcepHU NOOXOAM U 3a
Opyrn pegku 3abonsiBaHus, 3a KOMTO Ca Hann4yHM He3a-
[OBONUTENHN TepaneBTUYHU onuuu [72].

EnemeHTuTe, KOMTO BUxa Mornu ga ce B3emar nog
BHMMaHue Npu npunaraHeTo Ha KoHuenuusTa Ha ne-
poHanuanpaHata MeauuMHa KbM KOHKPETEH naumeHT
c Pb ca:

1. Cnabo pasnpocTpaHeHune, HO 3acAraHe Ha 3Ha-
yuTeneH 6pow nauneHTn — okono 30 mnH. B EC.

2. XeTeporeHHOCT U pa3Hoobpasve Ha pepkute
bonectn.

3. BceobxBaTtHa MeguUMHCKa M ncuxonornyecka
rpwka 3a nayueHTa.

4. 3HauuTenHa coumanHa, 3apaBHa U UKOHOMUYe-
CKa TeXeCT Ha peakuTe bonecTu.

5. Bb3MOXHOCTM 3a TEHETMYHO KOHCYNnTupaHe,
npeHaTanHa guarHocTuka, npemMnnaTaumoHHa reHe-
TWYHA ANarHoCTMKa.

6. leorpadhcka oTA4aneyeHoCT Ha OTAENHUTE KNK-
HUYHK crny4Yau.

7. TepaneBTUYHN Bb3MOXHOCTM N padpaboTBaHe
Ha Tepanus [73].

Pa3BnTneTo Ha nepcoHanMaupaHaTa meguumHa um
HapacTBaHETO Ha 3HAYEHWETO Ha FEHOMHUTE MpOoyu-
BaHUS MOTMBMpA MPOBEXAAHETO Ha MPOyYBaHWsS 3a
nekapcreaTta cupaum [74].
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C nepcoHannanpaHeTo Ha MmeauUMHCKaTa Hay-
Ka ce HO,D,OGpﬂBa nHonBuayanHarta 3gpaBHa rpu-
)Xa 3a naumeHtute ¢ Pb, KaTo ce akKueHTupa Ha
YHUKanHarta 6uonormv4yHa nHonBuayanHocCT U B3a-
MMogencTBmueTo U C OKorHaTa cpeAaa.

1.4. KonkpemHu PB, o6ekm Ha MM

CTpatuduumnpaHmnat TepaneBTMYEH MNOAXO4 ce
npunara npu Hakou PB ¢ reHeTudeH npousxog. MNpea-
CTaBsIMe HSIKOM OT Te3n 3abonsaBaHusi, KaTto € MOCOoYEH
NnaToreHeTU4YHNUS MEXaHNU3bM U Bb3MOXHUTE Tepanes-
TUYHW MNOAXOAM — HACTOSLL U NepcoHanum3anpaH.

MykoBucuugosara (No gaHHM Ha nauueHTckata
opraHusaumsa 6posT Ha nauneHTuTe B Bbnrapus e oko-
no 200) ce npuunHgaBa oT myTaumst B CFTR reH, koau-
paLy ekcripecuaTa Ha CAMP- 1 cGMP-perynupaHu enu-
TenHUTEe XNOpHN KaHanu. CUMNTOMaTUYHUTE Tepanuu,
TpeTvpalLM 3acerHatute OT 3abonsiBaHETO OpraHu,
yBENMYaBaT NPOAbIPKUTENHOCTTA Ha XMBOT ¢ 6rm3o 40
roguHu. NlocnegHy NpoyyBaHns B obnactTa Ha CTBOSIO-
BOKMNeTbYHaTa b1onornsi No3BonsaBaTt KynTuBMpaHe Ha
MUHWOpPraHu OT onpegeneH naunmeHTn U NPeKrMHNYHO-
TO TECTBAHE Ha HOBW NlekapcTBa Unv kombruHaumm, Koum-
TO Aa ca onTMMariHo nogxoasium 3a nHameuga [75, 76].
Ivacaftor (CFTR noTeHuuaTop) € nepcoHanuanpaHo
nekapcTBo, NoaxoasLLo 3a okono 5% oT naumeHTuTe
MykoBucumaosa ¢ p.Gly551Asp mytauus [77].

Hdepmatodmbpocapkoma npotybepaHc € MHO-
ro psigko 3abonsiBaHe Ha MEKMTE TbKaHW, CBbP3aHO
Cc dhopmMmpaHeTo Ha creumdumyHa XpoOMO3OMHa TpaH-
cnokaums — t (17;22)(q22;q13), B pe3ynTtat Ha KOeTo
ce obpasyBa ¢y3noHeH reH COL1A1-PDGFB (dy3us
mexagy COL1ALl — konareH 1 andha 1 reH) u pascte-
XeH daktop B (PDGFB). lNpunaraHeTo Ha TapreTHa
Tepanusa ¢ uMaTMHUG HEeBMHArM ce oka3Ba YCMeLlHO
nopagn pes3vCTeHTHOCT. Ype3 reHOMHO CeKBeHVpaHe
3a uaeHTuduUUMpaHe Ha MexaHu3MuTe 3a pasBuTUe
Ha PEe3NCTEeHTHOCT U NpunaraHeTo Ha nepcoHanunsn-
paHa NpPOTMBOPAKOBa Tepanus ce Lenu noctTuraHe Ha
pes3ynTaTtu B fie4eHneTo Ha ToBa 3abonssaHe [78].

INumdanrnonenommomartosara € paako AeCTpyk-
TMBHO 6enogpobHo 3abonsaBaHe, 3acsrallo B No-ronsma
cTeneH xennte. Mytauma B TSC reH HacTbnea B LAM
KneTkuTe, KOeTo Boau A0 aktmempaHe Ha MTOR1 nbT4.
WHxnbupaHeto Ha MTOR1 nbTa cbC Sirolimus moxe aa
WHAyLMpa YacTu4eH oTroBop. KnovoBu MOMEHTHM 3a no-
CTUraHe Ha MHOBAUMsS B M3cneaBaHusATa ca: 1) XopMo-
HarHoO TapreTMpaHa Tepanus; 2) ackynapeH eHooTeneH
pacTexeH hakTop 1 Apyry nnasmeHn Guomapkepn un 3)
N3Mon3BaHe Ha XMCTOMOMMYHN U MOMNEKYNAPHU HAXOOKU
ot broncuyeH matepuan, 3a ga ce gage Bb3MOXHOCT 3a
npunaraHe Ha nepcoHanuavpaHu Tepanum [79].

BonectTa Ha Erdheim-Chester e psagka CD68+
non-Langerhans cell xucTnoumTosa ¢ MynTMOPraHHO
3acsraHe. ETnonorusaTa e HesicHa, KaTto ca naeHTudu-
umpaHn comatvyHn BRAF myTaummn. Kato Tepanes-
TUYHU CXEMW Ce npunaraT LUTOTOKCUYHA XMmuoTepa-

nus, cladribine, kopTukocTepoman, TpaHcnaHTauus
Ha KOCTEH MO3bK, KaKTO U Haco4YeHn KbM camara re-
HHa MyTauusa — BRAF nHxnoutop Vemurafenib [80].

EpporpaHynupaHa numdcouuTHa neBkeMus e
Knac pegku numdconponudepatMBHn 3abonsiBaHus.
TepanusiTa c MMyHOCYMNpecuBHu areHTn — methotrexate,
cyclophosphamide unu cyclosporine, Bogn A0 OTroBop
npu 6nmnso 50% ot naumeHTuTe. O4YepTaBa ce Hyxxaarta
OT paspaboTBaHe Ha No-gobpu TepaneBTUYHN areHTw.
lMoTeHumanHu TapreT ca cnegHuUTe CUrHamnHm NbTuLa:
FasL, PDGFR, STAT3, NF-kB, MAPK, PI3K/AKT, kakto
n IL-15 peuenTop [81, 82].

Hespomukc e eBponenckn MNpoekT, uensiy pas-
paboTBaHe Ha HOBM TepaneBTUYHW UM AMArHOCTUYHM
MeToan 3a pefkyn HEeBPOMYCKYJTHU U HeBpopere-
HepaTUBHM 3abonsBaHMA Ha 0asa npunaraHe Ha
oMuKc TexHonorunte. O6xBaHaTh ca 10 peakun HEBPO-
MYCKYITHU 1 HeBpopgereHepaTnuBHu 3abonsiBaHus, 3a-
cArawy nNpeguMHoO KopTekca, GasanHus raHrmun, ue-
pebenyma, rpbOHaYHNS MO3bK, NepudepHnTe HepBM,
HEBPOMYCKYITHUTE BPB3KM U MYCKynuTe — Gonect Ha
XBHTUHITBH, (pOHTOTEMMOpanHa nobapHa AeMeH-
uMd, HacregcTBeHa crnacTudHa napannervs, arak-
Cusl, MOTOPHO HEBPOHHO 3abonsBaHe, HacneacTBeHa
MOTOpHa HEeBpOMaTUHA, KOHFEHUTANeH MUACTEHUYEH
CUHAPOM, KOHFE€HUTANHN MYCKYMHU OUCTPOUn 1 Mu-
onatuu, MYCKYrHU AUCTPOMM, MYCKYrHM KaHanona-
Tvn. 3agaunTte npeq uscnegoBaTennTe ca OTKpUBaHe
Ha reHunTe, BuomapkepuTe, CBbp3aHu CbC 3abonsiea-
HUATa, TAXHOTO NpunaraHe B KNUHWYHATa NpakTuka u
pa3paboTBaHETO Ha MHOBATUBHM Tepanuu Bb3 OCHOBA
Ha naeHTUUUUPaHNTE TapreTn 3a MonekynuTe ypes
OMMKC TEXHOMorunTe, n3rpaxgaHe Ha 6uobaHku [83].

XpoHuyHaTta MuenoumgHa neBkemusi (6pon Ha
nauneHTuTe B Bonrapma — 328) [84] e knoHanHO Mue-
nonponudepatMBHo 3abonsiBaHe, Bb3HUKBALLO B eau-
HWYHaA XemaTonoeTu4Ha CTBONoOBa knetka. [pu noseve
o1 90% OT cny4auTe ce uaeHTUdUUMpa dprnagendun-
Cka Xpomo3oMa, pesynTaTr OT peLunpovHa TpaHCro-
Kauusa mexay Obnrute pameHa Ha Xpomosomu 9 un 22
[14]. OTkpuBaHETO HA TUPO3UKMHA3HWUTE WUHXMOUTOPU
(Imatinib, Nilotinib, Dasatinib) 3a neyeHne Ha XMJ1 Ha
0a3a noeHTMdnumpaHeTo Ha ber/abl TMpo3nHknHaszaTa,
npoussexgaHa ot Ph(+) XxpomMo3omMu 1 0TroBopHa 3a no-
BUMLLEHOTO KINETHYHO AEerNeHe, € PEBOMOLMOHHA CThIKa
Hanpep, KOATO 3HaYUTENHO NoAo0psiIBa CbCTOSAHMETO Ha
nauveHtute [85]. NpoyyBaHe, NpoBeAeHO 3a NauueH-
™7 ¢ XMJ1 B Bbrrapus, nokasea, 4Ye Hal-HUCKMN pasxoau
ce peanusupat npu Tepanus ¢ BTopa reHepaunsa TKA
Nilotinib, nopagn no-Bucokata eEeKTUBHOCT U MNO-HU-
CKa YeCcToTa Ha HexXenaHu NekapcTBeHn peakumm [86].

Andpa 1 aHtTuTpuncuHoBuaTt gecpmumnt (A1AL) He e
psigko 3abonsiBaHe, HO PAAKO Ce AvarHocTuumpa. Xapak-
Tepuanpa ce C HACKN HMBa Ha MpoTewrH anda-1 aHtuTpun-
CUH 1N MOXe [ia MPUYUHUN TEXKN CbCTOSIHWS KaTo XPOHUY-
Ha obcTpyKkTMBHA GernogpobHa Gonect u YepHoapPOBHM
3abonsiBaHMA (UMpo3a 1 xenatoma). Pesynrar e ot myTa-
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umsa B reH SERPINA, oTroBopeH 3a cuHTesa Ha andua 1
aHTUTpUNcuHa. MHTpaBeHo3HaTa Tepanus ¢ ayrMeHTVH
€ eOVHCTBEHOTO crneumduyHo neyeHve 3a emdmsema,
cBbp3aHa ¢ A1ALl. PeakoctTta n pa3Hoobpa3HUTE Xapak-
TEPUCTVKM Ha 3abOnsBaHETO Hanarat HeobxoaumocTTa
OT VHAMBUAyanmampaHe Ha TepanusTa. ObelyaBalla e
reHHaTa Tepanusi — UHTPaMYCKYITHO MHXEKTMPaHe Ha B-
pYyc, HoceLl, HopManHus vYoBeLlkn A1AT-reH [87].

CobllecTByBaT pasnuMyHM MOOXOOW, W3MON3BaHu
OT pereHepaTuMBHaTa MeguuMHa 3a MOBMUSBAHE Ha
OTAENHUTE CTaguy Ha PSOKOTO KOXHO 3abonsBaHe
epidermolysis bullosa — knembyHa mepanus; du-
OpobnactHa Tepanus 3a pelecuMBHa AUCTPOdUYHA
envaepmMonunsa, npunaraHe Ha Me3eHxXVIMHU CTBOJI0BU
KNeTKM, KOCTHOMO3bYHa TpaHCnnaHTaums, nHayuupa-
HW NAYPUNOTEHTHN CTBOMOBW KNETKW; 2eHHa meparusi.
eX VivOo KepaTvHOUMTHa Tepanusi, AMPEeKTHa reHHa
annukauusl, reHeH CalNTbHCUHT; MpomeuHHo3amMmecm-
sawa meparnus ¢ konareH tun VI, namuHmnH 332. O6-
nacTta Ha pereHepaTuBHaTa MeguvuuuHa ce pasBuBa
Obp30, KaTo ce pa3paboTBaT HOBU TEXHOMOMMU, KOETO
Ou1 ocurypuno neyeHne v Jopw M3rnekyBaHe Ha na-
LMEHTUTE OT Te3N peadKu KOXHU 3abonsiBaHus [88].

Pachyonychia congenita e psagko koxHO 3a60-
nsiBaHe, KOETO Ce MpUYMHSBA OT MyTauun B reHuTe:
KRT6A, KRT6B, KRT16, 1 KRT17, OTTOBOpPHM 3a CUH-
Te3a Ha KkepaTuH. Bb3mMoXHM nepcoHanuampanun nog-
XOAKM ca npunaraHeTo Ha TeXHONOrMn Kkato brokmpaHe
Ha cneundunymHm redn (SiRNA) — brniokupat ekcnpecu-
SiTa Ha TApreTHUTE reHu B KepaTUHOUMUTUTE; reHHaTa
Tepanusa — 3amecTuTenHa npoueaypa, npu KoATo ge-
(PEKTHUAT reH ce 3aMecTBa C KopurnpaHa sepcus [89].

3a HAKOM pedKkM reHeTU4YHM 3abonsBaHuUA ca
paspaboTeHn unu ca B npouec Ha paspaboTtka
MHOBAaTMBHU MEpPCOHarIHU TepaneBTUYHU NOOXO-
an. ToBa noctaBsi Ha (POKyC HyxAaaTa OT NpoAbLIl-
»KaBaly NpoyyBaHMA B Ta3n obnacr.

3AKNIOYEHUE

OT pasrnenaHara Hay4YHa nuTepaTypa 1 Bb3 OCHOBa
Ha Gbnrapckusa onUT OTHOCHO penkuTe 3abonsiBaHusA n
nepcoHanuanpaHata MeauumHa sIiCHO ce ovepTaBa He-
obXxoaMMoCTTa OT BbBEXOAHETO Ha MHOBATMBHU MOA-
X0OM, AMArHOCTUYHUM METOAM U WHOVBMAOYaNu3upaHu
Tepanuu 3a nauueHTUTe ¢ peaku 3abonsiBaHus. MNpea-
BUL TPYOHOCTUTE, CBbP3aHW Hal-Bedye C nuncata Ha
afiekBaTHa TepaneBTU4YHA CXeMa, NaumeHTUTe C peaku
bonecTtu, Hapea ¢ ocTaHanuTe NauMeHT C LUMPOKO pas-
npocTpaHeHn 3abonsiBaHMs, UMaT NPaBo Ha kKavyecTBeHa
n echekTBHA 30paBHa rpwka. B pesynrar ot uHguemnay-
anuampaHusa nogxon, NPUIoXeH KbM KOHKPETHU penku
oonecTn, buxa ce NOCTUrHanu 3Ha4YMTeNHW Nonaun 3a na-
LUMEeHTUTE 1 34paBeonasBaHeTo KaTo Lsno.

MpunaraHeto Ha nogxogute Ha MM kbMm ,pegkuTe”
N ,4ecTuTe coumanHosHauymmn“ Gonectn e npeoussu-

KaTericTBO Mnpep 34paBHaTa cucTema, Ho JaBa Bb3MOX-
HOCT Ype3 riepcoHanu3supaH nooxod 3a nogobpsisaHe Ha
CbCTOSIHUETO M KayeCTBOTO Ha XXVMBOT Ha MauueHTuTe,
npeogornsiBaHe Ha gemorpadpckarta Kpraa, KakTo 1 Boau
[0 CriecTsiBaHe Ha CPeACTBa OT HEeOTroBapsiLLia Tepanusi,
YCTOXHEHWSI UINW HEXENaHN NEKapCTBEHN peakL.

3a nocTuraHe Ha Te3u Lienu e kpaiHo HeoBXoAMMOo
npuemaHeTo Ha HauumoHanHa mporpama 3a pegkute
Gonectn 1 MoGUNM3MpaHe U MHTErpupaHe Ha ycunu-
ATa Ha CbLUECTBYBALUMS 3HAYUM KagpoBM M MHGpa-
CTPYKTYpEH pecypc Ha Gbnrapckute cakyntetun no
MeauumHa, gpapmauusi, o6LWecTBEHO 34paBe U KOMy-
HVKALMOHHUN TEXHOMOTUN.

Asmopume uska3eam cbpdeyHa briaeodapHocm Ha rpog. 0-p
Uso Kpemercku, OM, HayuoHaneH KoHcyrimaHm rno MeouyuH-
cKa eeHemuka, 3a okazaHama npoghecuoHaIHa rnoMow U Cb-
8emu rpu U320mesIHemo Ha Hacmosilama cmamusi.

PeyHuK Ha TepMUHUTE

Health related quality of life | KauecTBo Ha *1BOT, CBbP3aHO CbC 3/1paBeTo

BuounHpopmaTtuka TPUNOXEHNETO Ha KOMMIOTLPHM EKCTIEPTU3M 33 aHaNM3,
BI3yanuanpaHe, Cb3aBaHe Ha katarnor 1 MHTeprpeTpaHe
Ha ronemm 6a3i oT G1ONOMVIYHI JaHHM OTHOCHO FeHOMHUTE

CEKBEHLIM Ha Xopa 1 Ay OpraHiamu.

XapakTepucTika, KosTo Moxe Aa Gbae 06eKTUBHO
13MepeHa W OLieHeHa KaTo MHAMKATOP 33 HOPMasHK
B1OMOTMYHY NPOLIECH, NATOTEHETIYHM MPOLIECH,

1N (hapmaKosorvyHW OTFOBOPM KbM TepaneBTUYHa
VHTEPBEHLIS.

e OcHoBHaTa eMHMILa Ha HacneaCTBEHOCTTa,
nokanuavpaxa B xpomosomute. Okono 2% ot JHK,
KOSITO HOCM reHeTUYHa MHchopMaLms, Heobxoauma 3a
CUHTE3MPaHETO Ha GenTbk.

leHHaTa Tepanus e ekciepUMeHTasnHa TeXHoNorms,
npunaravla reHy 3a fieveHre unn NpocunakTuka Ha
3abonseaHe. B GbaeLLe ce o4aksa Taau TEXHOMOMm
[a no3BonsiBa Ha NekapuTe Aa NekysaT AaaeHo
3abonsiBaHe Ypes 3aMsiHa, MHaKTUBUpaHe, akTBMpaHe
UNK BbBEX/AAHE Ha HOB reH.

OnpegensiHe Ha peaa Ha AAHK HykneoTtuaute unu
nocnepoatenHocTTa 6aante (,6yksuTe”) B reHoma.

Briomapkep

['eHHa Tepanus

[eHOMHO cekBeHMpaHe

['eHomuKa [MpunaraHe Ha crneumnyHM TEXHONOMM 3a aHanu3
Ha No-LUMPOK HABop OT reHeTUYHa MHdhopMaLms — 3a
LieNnusi FeHOM.

'eHoMm LianaTa HacneacTBeHa MH(OPMALMS Ha OpraHnama.

YoBeLLKMAT reHOM € CbCTaBeH oT Haa 3 Mipa. 6a3n —
,TEHETU4HM BykB".

CneundnyHaTa reHeTiyHa MAEHTUYHOCT Ha BCEKM
OpraH13bM.

Tepanus, npn KOSTO Ce TPAHCMNAHTAPAT KNeTKu, C Len
Bb3CTAHOBABAHE UMK 3aMECTBaHE Ha YBPeeHa ThKaH.

T'eHoTun

KnetbyHa Tepanus

Tiunosomn CchepuyHm CTPYKTYpU, U3rpapeHm oT coconunuan,
¢ anameTbp Mexay 15 nm v 1000 nm, konto morat
[a npemuHaBar npe3 MembpaHara Ha KneTkuTe u
Aa TpaHCMopTMpaT nekapcTea W Apyru BellecTsa B
YOBELLKOTO TAMO.

MeTabonomuka EAHOBpemMeHHO 13cneaBsaHe Ha MHOXeCTBO

meTtabonuty.

MonekynsipHa reHeTuka N3yyaBa cTpyKTypaTa 1 pyHKUMSTa Ha reHuTe Ha

monekynsipHo Hueo (OHK, PHK, 6enTbk, metabonu).
MpomeHu B cexkeHumsaTa Ha [JHK nog Bb3geincTereTo
Ha Pa3nnuYHU XUMWUYHY 1 h13M4HI ChaKTopU UNW B Xofa
Ha pennukaumsta Ha OHK.

MyTauma
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HaHouactuum

lMpoTeomuka

Crpatudmumpaqa
MeauLmuHa

¢apmakoreHeTM Ka

(DapMaKOI'eHOMMKa

®eHoTun

10.

11.

12.

13.

MWKPOCKOMMYHI YacTuLM C HaHopaamepu Mexay 1
11100 nm, Han-4ecTo CbC chepnyHa hopma, KouTo
MoraT Aa OCbLLECTBSBAT JOCTaBKa Ha nekapcTea u
TeHI 10 KNETKUTE, KaKTO U 1a OCHLUECTBABAT ponsTa
Ha KOHTPaCTHY areHTu.

EAHOBpeMeHHO 13cneaBaHe Ha MHOTO Ui BCUYKM
6entbum.

YnpaBneH1eTo Ha rpyna nauueHT CbC CXOHN
XapaKTepuCTUKM NO OTHOLLEHWE Ha AaAeHOo
3abonsiBaHe Ype3 npunaraHe Ha MONEKYNSPHU
[AMarHoCTYHM TECTOBE 3a ONpeaensHe Ha Hait-
noaxoAsLLaTa Tepanus ¢ Lien NocTUraHe Ha Bb3MOXHO
Hait-nobpuTe TepaneBTUYHIN pesynTaTi 3a Tasu rpyna
nauyeHT.

V13y4aBa Bb3AENCTBMETO HA BapUaLnTe B OTAENHUTE
reHIn BbPXY NeKapCTBEHWS OTTOBOP 1 METaboNN3bM.
V13yyaBa Bb3AENCTBMETO HA BapuaLMTe Ha BCUYKM
N1 roNsiMa rpyna oT reHi BbPXY NekapcTBeHns
OTroBOp ¥ MeTabonmabm.

HabntopaanuTe Benean (KMMHUYHK, XUCTOMOMYHM,
61OXMMIYHM) HA MHOMBUAMTE, MPOSIBEHW B PE3yNnTaT Ha
reHoTUNa W BNIMSHUETO Ha (akTopuUTe Ha cpeaarta.
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