YMPBAI ,,Ce. Mapuna“ u Meouyuncku Yuueepcumem ,Ilpog. /I-p Ilapackee Cmosamnoe*
Bapnua

PE3IOME

Ha Hay4yHnure Tpyaose Ha qoueHt aA-p Jiuana Togoposa I'epuesa -
Krouykosa, a.m.

Bwv6 8pw3Ka c yuacmue 8 KOHKYpC 3a 3aeMaHe Ha akademMuyHa ObiCHOCm ,, npogecop”
nO HAYYHa cneyuarHocm ,, Xemamolio2us u npeausane Ha kpwve ', oonapoosau 8 /[B, op.

24 /16.03.2018 2.

3a yuyactue B 00sIBeHUSI KOHKYpC ce npeactaBar oomo 203 HayyHu Tpyna, OT KOUTo 63 mpenu
u 140 cnen nmpuckxaane Ha A/l ,,moueHT™. TSIXHOTO pa3npeneieHne e mocoueHo Ha Tabmuma Ne 1.

Taonuua Ne 1 Paznpeoenenue na nayunume mpyooee na ooy. 0-p Jluana I'epuesa npeou u cneo
npuoobueane Ha aKadeMuyHama ONvIHCHOCm ,,00ueHm”

BUJI MYBJIMKALIAX J0 AN, JOUEHT” | CIEL A, AOLUEHT” | OBLIO
1. Peatnu myboaukanun
B uyxnecrpanan HayuHu criucanus ¢ IF 2 22 24
B uyxnectpannu cnucanus 6e3 IF 4 - 4
B Obarapcku HayuyHH CHECAHUS 26 32 58
MoHorpaduu nin nyOoJuKaIyy, IPUPaBHEHU KbM - 1 1
MoHOTpaduieH Tpya
YyeOHuIM, yueOHN rTomaraia, COOpHUIN - 5 5
Oob11O: 32 60 92
2. OTneyaTaHu pe3l0MeTa OT HAYYHH KOHIPECH,
KOH()epeHMH, CHMIIO3UYMH
B uyxnecrpanuu Hayunu crniucanus ¢ IF (¢ pesomema) 1 33 34
B uyxnectpanuu Hay4yHu criucanus (c pesromema) 3 8 11
B HalMOHAJIHU HAYYHU CHHCaHus (¢ pesomema) 25 39 64
OBIIO: 29 80 109
BCHYKO: 63 140 203
Hayunu npoektn 1 13 14
Panmonanusanms 1 - 1
O6m IF: 11,632 451,606 463,238
* oT myOnuKanuu B criucanus ¢ IF 5,350 223,240 228,590
* oT abcTpakTy B crimcarus ¢ IF 6,282 228,366 234,648

Ot o610 203 nayunu Tpyna, 140 (68,96%) ca uzpaborenu ciex npuckxaane va AJl ,,Jloment”.

Pe3rome na nayunume mpyooee na oouenm o-p Jluana I'epuesa, o.m.
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Bbposar Ha HayyHuTe mMyOJMKALMU W Ha TPYAOBETE C OTIEYATAaHU PE3IOMETa, KaKTO H
MPOICHTHOTO pa3lpeiesIeHUue Crope MICTOTO Ha Jioll. ja-p JIuana ['epueBa B aBTOPCKHSI KOJIEKTHUB,
ca npeacTaBeHu Ha Tabmuia Ne 2.

Taoauua Ne 2 Paznpedenenue na nyonukayuume u omnedamanume pe3romMema cnopeod Macmomo Ha
oouy. 0-p Jluana I'epueea ¢ asmopckusa Koi1ekmue npeou u cieo zaemane na A/l ,,0ouenm”

BI/I)I L) 99

[V EIHKALIAH J0 ,,JOLEHT CJaEJX ,,JOLEHT OB (%0)
1. Cmamuu 6 Hayunu cnucanus
EfMHCTBEH M ITBPBH aBTOD 16 (51,61%) 9 (16,67%) 25 (29,41%)
Bropu aBTOp 10 (32,26%) 10 (18,52%) 20 (23,53%)
TpeTu 1 moceIBaIl aBTop 5 (16,13%) 35 (64,81%) 40 (47,06%)
ObH11O: 31 (100%) 54 (100,0%) 85 (100,%)
2. Monozpaghuu, yueonuuu, Knuzu, memoouuHu
PBKOBOOCHBA
EnuHCTBEH M TBPBU aBTOP 1 1 2
Bropu aBTOp 1 - 1
B 00111 aBTOPCKHM KOJIEKTHB 1 5 6
ObIIO: 3 6 3
4. Omneuamanu pe3romema om Konzpecu,
KoHgpepenyuu, cumnozuymu
EnwHCTBEH M TBPBU aBTOD 1 21 22
Bropu aBTOp 1 12 13
Tperu u nocnenBaiy aBTop 7 47 o4
ObIO: 29 80 109
ObIO TPYJAOBE 63 140 203

B ronsma wact oT myOnMKyBaHWTE CTaTHH Ca CIMA3€HW aKaJCeMHUYHHUTE W3MCKBAHHS 3a
MOCTaBIHE MMETO HAa HAy4YHUS PBKOBOAMTEN KaTO ,HOCAE0eH asmop“, nan ujaes U KOHTPOJHpal
OCBIIECTBSIBAHETO HA Hay4YHaTa pa3zpaboTKa.

[IpeacraBenute 3a pelieH3MpaHe HAYYHU TPyIoBe Ha nol. A-p JInana ['epueBa, ochliecTBeHH
cien 3aemane Ha A/l ,,IOIEHT", ca HACOYCHH B CIICTHUTS OCHOBHHM KJIMHUYHU HANPABJIEHHUS

>
>
>
>

OcCTpH ¥ XpOHUYHH MHUEIONPOTH(epaTHBHN HEOTLIA3MHU;

Octpu u XpoHWYHH JUMGONpoaudepaTHBHA HEOIUIa3MHU, BKJI. OOJIECTH Ha
Ia3MaTUYHATA PEMIIA;

beHurnenu xematoyIornyHH 3a00JIsIBaHMsI: HAPYIICHUS B CHCTEMaTa Ha XeMOCTa3aTa,
BPOJICHU U MPHIO0UTH aHEMHH U JIP.

Coopna rpyma ,,Jpyru’ myOJUKaIlMK, BKJIIOYBAIA PA3HOPOJAHM HAYYHU TEMH,
pa3pabOTKM ¢ pa3iiyHa HACOYCHOCT: CKIEPUMEHTAIHH, MaTO()U3UOIOTHYHH,
MICUXOJIOTUYECKU, UHTEPIUCIMIUIMHAPHA, U JIp. B TO3M pa3gen ca BKIIOYEHHU ChHIIO
yU4eOHHIIH W MEAMIMHCKH PBKOBOJCTBA, H3TOTBEHH B CHABTOPCTBO C JPYIH
cnienuanucty (tadmuia Ne 3).

Pe3rome na nayunume mpyooee na oouenm o-p Jluana I'epuesa, o.m.
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Tabauua Ne 3 Paznpedenenue na HayyHume mpyooee no KiuHU4YHU HANPAaeieHus

HAITPABJIEHUE OCTPAU 1 XPOHNYHHA
MUEJONPOJIUN®EPATUBHU HEOIIVIAZMHU
My6ankanun: 30/60 (50,00%)
Pesomera: 41/80 (51,25%)
Bceunuko: 71/140 (50,71%)
HAITPABJIEHUE OCTPU U XPOHUYHU
JNMOOITPOJINM®EPATUBHU HEOIIJIASMUA
My6ankanun: 14/60 (23,33%)
Pe3omera: 27/80 (33,75%)
Bcnuko: 41/140 (28,28%)
HAIIPABJIEHUE BEHUT'HEHHA KPbBHHA
3ABOJISIBAHUS
IMy6ankammum: 12/60 (20,00%)
Pe3omera: 8/80 (10,00%)
Bcnuko: 20/140 (14,28%)
HAINIPABJIEHME ,,JIPYT'U“ (ITATO®PU3UOJIOI'US,
COIIMAJIHHU, CTBOJIOBHU KJIETKHW, YYEBHUIIN)
IMy6ankammum: 4/60 (6,66%)
Pe3omera: 4/80 (5,00%)
Bcuuko: 8/140 (5,71%)

Ha xonkypca Ha akameMuyHata IIBKHOCT ,Ipodecop” MO HaydyHaTa CHCIHATHOCT
,»XE€MaTOJIOTHsI U MpeJIMBaHe Ha KpbB™ € mpejcTaBeH 1 pereH3upan HayueH TpyaA (MoHorpadus), 34
pELeH3UpaHN CTAaTHH, MMyOJUKYBaHW B OBJITApPCKH M MEXIYHAPOJHU MEIUIHMHCKH crimcanus U 103
HEpEeLEH3UpaH! Hay4yHU TpyAa, OT KOUTO 25 myOsukauuu u 78 HayuyHu cboOuieHus. Haif-romsm
MPOLIEHT OT IMyOJIMKAILMUTE ca CBbP3aHU C OCTPUTE U XPOHUYHU MUEIONPOIU(EpaTUBHA HEOIJIa3MH,
KBJIETO € HACOYCH OCHOBHHST Hay4deH MHTepec Ha joil. a-p Jluana I'epuesa (50,71%). Hayunute
pa3paboTKH, CBBbp3aHU C JuMponpoaudepaTUBHUTE HEOIUIa3MH cheTaBisBaT 28,28%, a Te3w,
HACOYEHHU KbM OCHUTHEHHUTE KPBBHU 3a00JIIBaHUS IUTIOC Tpynara ,, Apyru’ ca oomo 19,99%.

O0mmAT uMnakT ¢GakTop Ha HaydyHUTE TPYJOBE, NMPEACTaBeH Ha oduuuanHa OJiaHKa,
uznanena ot Oraen ,,Hayka® mpu MV |, IIpod. [I-p ITapackeB Ctosinos®, Bapna e 451,606.

bposaT Ha 3a0e13aHNTEe HUTHPAHUS KbM MOMCHTA Ha KOHKYpCa € IMTOCOYCH KaKTO CJICABA:

2478 BB Web of Science ;
716 uutupanus B Scopus U
1143 nutupanus B Google Scholar (mpumnosxeHa e akajgeMuyHa cripaBKa)

YV V

Creunanu3upaHuTe MEPUOJUYHHM CIHCAHUS Ha OBJIrapckd M aHTJIMHCKU €3UK, ChC U 0e3
UMIAKT (pakTop, B KOUTO ca MyONMKYBaHM HaydHHUTE TPyAoBe Ha noil. A-p Jlmana ['epueBa, n.Mm. ca
mocoueHnu Ha Tadaui Ne 4 1 Ne 5.

Pe3rome na nayunume mpyooee na oouenm o-p Jluana I'epuesa, o.m.
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Taonuua Ne 4 Ilyoaukauuu 6 cneyuaiu3upanu, nepuooOudHU HAy4YHUu CRUCAHUA C UMNAKM
¢haxkmop (éxkniouenu ca u pe3romema, nyoaUKy8anu 6 CRUCAHUA C UMRAKM (hakmop)

NEPUOJINYHHA NYBJIUKALIUN/
HAYYHH CIIMCAHUS IF ABCTPAKTH
YYXKIECTPAHHU CIITMCAHUAA:
2014 r. - 5.814;
1. Haematologica (Journal Eur Haemat Association) 2015 r. - 6.671; 13
2016/17r. — 7.702
2010r.-1.92;
2011 1. - 2.74;
2. Haemophilia 2012 r. — 2.45; 8
2014 r. - 2.05;
2016 -1.74
2014 r. — 10.452;
3. Blood (Journal American Soc Hematology) 2015 . —11.847 9
2016/17 — 13.164
2014 r. — 5.720;
4. Journal of Thrombosis and Haemostasis 2015 r. - 5.565; 4
2016/17 — 5.287
. 2013 .- 2.351
5. Leukemia research 2015 — 2,606 3
6. New England J of Medecine 2017 - 72.406 2
7. Lancet haematology 2016 .- 7.123 1+1 (moj mevar)
2014 r. — 3.798;
8 American Journal of Hematology 2015 r. - 5.00; 1
2016/17 — 5.275
9. Scandinavian J Clin Lab Inv 2008 r.—1.756 1
2014 r. - 18.428;
10. Journal of Clinical Oncology 2015 r. —20.982; 1
2016/17 —24.008
2014 r. - 9.329;
11. Cancer research 2015 r. — 8.556; 1
2016/17 —9.122
12. Thrombosis recearch 2016 1. - 0.46 2
13. Central European J of Medecine 2014 .- 0.29 2
14. Value in Health 2014 r. - 007 1
15. British J of Haematology 2012 r. - 4.942 2
16. Lancet oncology 2011 - 23.589 1
17. Free radical biology 2002 - 5,532 1
18. European J of Heart Failure 2017 — 6.968 1
OBIIO: 55

Haii-ronsim e 6posit Ha mybnukanuute B EBpornelickus criermanu3upan xypHain ,,Haematologica“
(13), cnenBanm ot ,,Blood* (ocHOBHUS mepuoauueH KypHal Ha AMEpHKaHCKaTa acoUUalus IO
xemarouorust) (9) ,,Haemophilia“ (8), Journal of Thrombosis and Haemostasis (4) u Leukemia

research (3).

Pe3rome na nayunume mpyooee na oouenm o-p Jluana I'epuesa, o.m.
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Taonuya Ne 5 Ilyonuxkayuu ¢ 6v12apcKu CRUCAHUA

HEPUOIUYHU NYBJIUKAILIUU/

HAYYHHU CIIMCAHUA ABCTPAKTH
CIIUCAHUSA, U3TABAHU B BBJITAPUS HA BbJI'APCKHU

W AHTJIMMCKH E3UK (BKJI. C OTBOPEH JJOCTBHII):

1. Knuanyna u Tpancy3noHHa XEMaTOJIOTUs 14
2. Kninangnaa xemaronorus/ XemMaToiaorus 6
3. Scripta scientifica medica 5
4. Journal of IMAB 6
1
1

5. ChbBpeMeHHA MEIUIIMHA
6. Acta morphologica et anthropologica

HEIIEPUOAWNYHU U3JAHUA
7. Monorpacduu, yaeOHUIIN, pHKOBOJICTBA 6
8. COOpHUIM OT KOHTpecH/KoH(DepeHIIUN 22
OB11O: 61

MeToa010TMYHO HAy4YHUTE T[pOyYBaHHs ca Oa3upaHU BBPXY BB3MOXKHOCTUTE Ha
CbBpPEMEHHATa JIMarHOCTUKA, HO CbBIIO Taka U BbPXY HECTAHAApTHU OAa3UCTHU H3CIECABAHMS,
OCBILECTBSIBAHM WU3BBH pPYTHMHHATa MPAaKTHUKA, THPCEIIM I[AaTOT€HETUYHHU, NATO(U3UOJIOTUYHU U
TEparneBTUYHU 3aBUCUMOCTH MEXAY Pa3IndHU OMOXUMHYHU, FEHETUYHU, MOP(OJIIOTUYHU MApPKEPH U
IPOTHYAHETO Ha 3aboiissBaHUATA. M3m0a3BaHM ca OOLIONPHETH CUCTEMM 3a CTajJMpaHe, OLEHKa Ha
pHCKa U MPOTHO3aTa IPU Pa3IUYHUTE HO30JOTUYHU TPYIIH.

HayuHuTe TpyaoBe, OCHIIECTBEHH CJIE]] 3a€MaHETO Ha aKaJeMUYHa JTHKHOCT ,,Jlo1eHT”, ca
(dboxycupaHu B MocoyeHUTe Ha Tabnuna Ne 3 HanmpaBjeHusi. AHAIU3BT Ha pa3pabOTKUTE BB BCSKO
€HO HarpaBJieHHe OU TOCITYKHUJI 32 000OCHOBKA HA HAYYHUTE U MPAKTUYECKUTE MPUHOCH.

1. HAOPABJIEHUE MUEJIOITPOJINPEPATUBHU HEOIIVIAZMHU
IHPOYUYBAHMUA BbPXY OCTPUTE U XPOHUYHU
MUEJIOHPOJIMPEPATUBHU HEOIIVIASMHA

1.1. TlpoyuyBaHusi BbPXYy NATOr€eHETHYHUTE MEXAHU3MH NPH “KjIacH4ecKHuTe
XPOHMYHH MHEJONPOIH(epaTUBHH HEOIIA3MH.

B ToBa HampaBieHHEe ca BKIIOYCHH Hali-WHOBATUBHHUTE HAYYHU pa3pabOTKH HA JOI. -p
JInana DepueBa, orneHsBamM MaTOU3NOIOTHYHATA POJIST HA KOCTHOMO3bYHATA aHTHOTCHE3a 3a
HEOIUTACTUYHATA EBOJIIOIUS Ha XPOHWUYHHUTE MuenonponudeparnBuu  Heomnasmu (XMITH).
[Moapo6HO ca mpoyueHr KOpelallMOHHATa 3aBUCHMOCT MEX/Ty CTETICHTa Ha aHTHOTeHe3a, TUIA3MEHUTE
HUBa Ha npoaHruoreHHute ctumynatopu Vascular Endothelial Growth Factor (VEGF) u Hepatocyte
growth factor (HGF), myrammonnus toBap na JAK2Y®'F i koctHO-MO3BuHATA (PHGpO3a. OcobeHO
BHUMaHUE ce OOpblla Ha pOJIsiTA HAa HEOAHTMOTCHE3aTa B PAa3BUTHUETO Ha OTPHULATEIHUTE 32

5
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Qunanenduiicka XxpoMo3oMa XpOHUYHH MuenonponrpeparuBHu Heornazmu - OX(-)XMIIH. Ilo-
rojisiMara 4acT OoT (PMHAaHCHPAHETO Ha IPOYUYBAHUATA € OCBIIECTBEHO Ype3 CPEJCTBA OT CIICUEIeHHU 3
HAy4YHU IPOEKTA.

Benubx mnossBuin ce, TyMOpHUMIT KioH npu DPX(-)XMIIH ce Hyxknae or crumynu 3a
Pa3BUTHETO U pazpacTBaHeTO My. OCHOBHUSAT NpoMoTop Ha anruorene3ara € VEGF. Toii nputexasa
CHJIOBO-TIEPMEAOMIIUTETHH M EHJIOTEIHO-KIEThYHH MUTOTCHHU CBOMCTBA, KOUTO YIpPAaXHsSIBA Ype3
ceoute penenrtopu: VEGFR-1 u VEGFR-2/KDR. Toit ¢ B chcTOsSIHUE 1a CTUMYJMpPa MUTOTCHHATA
aKTUBHOCT ¥ IposindepanusaTa Ha eHA0TSIHUTE KIETKH, Ja MOBUIIAaBa CHhIOBHS IepMEaOMIINTET U J1a
VMHIYLIMPA Ba30AWJIaTallls HA MAJIKUTE KPbBOHOCHU ChJIOBE.

Hpyrust anruoreHen mpomotop ¢ HGF, koiTO mbpBOHAYamHO € HASHTH(QHUIMPAH KaToO
XEMaTOLUTEH PacTekeH (PakTop, HO BIIOCIEICTBHE € YCTAaHOBEHO Y€ € peryjaTop Ha OpraHHaTa
PEKOHCTPYKIMS HA MHOT'O ThbKaHH, y4acTBa B KaHIIEpOreHe3aTa U € MHIYKTOP Ha aHTMOTreHe3aTa.

Brnpocst ,,Kaksa e posrsAta Ha Te3u 1Ba npomoTopa npu passuruero Ha MITH® e nerxemusar
CTUMYJI 32 OCBIIECTBSIBAHETO HA MOPEIUIa HAYYHU M3CIeIBaHMs, 00eMHEHH KaTo ,,AHIHoreHesa u
MuenonponudepatuBHl  HeomasmMu“. Yact oT Te3um wum3cheABaHWS ca OOHAapoJBaHU B
JMCEePTALMOHHUS TPYA Ha pbKOBOAEHaTa OT Jou. A-p Jluana ['epueBa nOKTOpaHTKa J-p AHTOHHHA
I'anueBa Xemns3kosa, 3amuted npe3 2007 r. mpea cneuManu3upaH ChBET MO TaCTPOEHTEPOJIOTHS,
CHJIOKPUHOJIOTHS, XEMaToJIOTUs M KIMHU4YHA J1aboparopusi. (DHHAHCUPAHETO HA HAyYHHUTE
u3cieaBanus € 6azupano Ha ogoopenu ot poux ,,Hayka* mpu MY — BapHa 1Ba HaydyHU TIPOCKTA.

B nmopenuna paspabotku (15, 18, 40, 97) ce mokasBar moBuiieHu rmiazMeHu HuBa Ha HGF u
VEGF npu Bcukn XMITH. Hanwie e craTucTidecky 3Ha4MMa MEeXIy(akTOpHA 3aBHCUMOCT MEXKIY
IUTa3MEHUTE HUBA Ha JiBaTa (pakTopa, KOeTo oborarsBa ONpeNeNssHETO Ha aHTMOTEeHHHs Mpopui U
aHrMoreHHus noreHnuan npu nanuenture ¢ XMIIH. YcranoBsBa ce BUCOKa KJIeThUHA EKCIIPECHS Ha
HGF u neroBus MET peuentop, cbC 3HauuM MOTEHIMpAIl €(PEeKT BbPXY KOCTHO-MO3bUYHMS
AQHI'MOTEHEH MOTeHIHanl. /loka3BaT ce rosieMu BapHalMM B MEXKIYIPYHOBUS AaHAJIN3, KATO C Hau-
BHUCOKHU IUIa3MeHM U KieTbyHM HuBAa Ha HGF ca manumentutre ¢ XpoHMYHAa MHEIIOT€HHA JIEBKEMUS
(XMJI). To-Bucoku mia3menn KoHmentpaiuu Ha HGF cnpssMo koHTposiHaTa rpyma, ca yCTaHOBEHU
cwio npu 76% ot nanmenture ¢ [IppBuyna muenoduodposa (IIM®D), npu ToBa BbB BCHYKH (Pa3u Ha
3a0onaBanero. OTKpuBa ce BUCOKa creneH Ha kopenauus mexny HGF u Opost Ha neBkouutute B
nepugepHarta KpbB U BUcoka creneH Ha ekcripecuss Ha HGF u MET ot rpanynouutHute npekypcopu
U OT MErakapuoUUTUTE B KOCTHUS MO3bK. 3HauMMmaTa CTENEH Ha Kopenamus MeXAy IUIa3MeH
HGF—xnerpuen HGF<—MET penenrop naBa ocHOBaHME J1a € IIOJI03UPa HAIMYKME HA B3aUMOBpPB3Ka
W aBTOKPUHHA CTHUMYJalus Ha Ta3d OC HA HUBO MMEJIOMJHW KJIETHYHH JIMHWHM, B YAaCTHOCT B
I'PaHyJOLIMTHUTE IPEKYCOPM M B MErakapuouuTurTe. YBenuueHu IuiasmeHu HuBa Ha HGF ce
ycTaHOBsIBAT chio npu namnueHtute ¢ [lomunumtemus Bepa (I1B) u Ecennmanna tpomOonuTemus
(ET). Ananormyno va XMJI u IIM®, u Tyk ce aoka3Ba B3aHMMOBpPB3Ka MEXIYy IUIa3MEHUTE WU
KJIEThbUHNUTE HUBAa Ha (aktopa. Te3um naHHU ca B mojakpena Ha Te3ata 3a ydactuero Ha HGF u
penentopa My MET B o0mus anrumoreHeH Mexanu3bpMm mpu OX(-)XMIIH. Bucokara cremen Ha
kopenanuss Ha HGF<—MET Bepurata ¢ apyrure aHrMOT€HHHM NapamMeTpHU: MUKPOCBHAOBA I'bCTOTA,
kieTbuHU U TasMeHn VEGF HuBa, s onpenens karto e1MH OT HEHTPAIHO AEHCTBAIUTE MEXaHNU3MH B
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natoreHe3ra Ha XMIIH. IIpoyuBanusTa Bbpxy poisita Ha HGF<MET Bepurara ca eaHu oT mbpBUTE
B CBCTOBHATA JIMTEPATypa M ca IUTUPAHU OT MHOTo aBTopH ciex 2008 r. (40)

OO0muTe WHTUINA 33 CUTHAJIHA TPAHCIYKIHS, KOSATO CIOJCISIT MHOXXECTBO AHTHOTEHHU
MOJICKYJIH, BB3JCHCTBHETO UM BbPXY KMHA3HHUTE KJICTHYHH ITBTUIIA U HAMecaTa Ha IPYyru (aKToOpH C
naropuznosornyHo 3HaueHue 3a XMITH monkpernst Te3ara, 4e aHTHOreHe3ara € Mpolec, KOWTO ce
aKTUBUpPA NATOJIOTMYHO CJIeJl MbpBOHAYaJIHATaA MYTallMsi HA €IMH WIM IOBEYEe T€HH U KOWTO
JOTIPUHACS 3a HapyllaBaHEe Ha IPUIOCTHHS KOHTPOJ BBPXY MHUEIOWUIHATA MPOTCHUTOPHA KJIETKA.
AKTUBHUpPAHETO Ha CBpPBXCTUMYJMpaHa aHTHOTeHe3a [OKa3Ha KOMIUIEKCHUS XapakTep Ha
MMaTOreHeTUYHUTE MexaHu3mMu npu XMITH.

VYcraHoBsBa ce€ BHCOKAa CTEMEH Ha KOpENallMOHHA 3aBUCHUMOCT MEXKIY KIWHHUKO-
nabopaTtopHuTe XapakTepucTuku Ha nanuentutre ¢ XMIIH u creneHTa Ha aHrHoOreHe3a B KOCTHHUS
MO3bK. Bb3 0CHOBa Ha mojyueHuTe pe3yaTaTH ce MocTynupa, uye miazmenure nuBa Ha HGF u VEGF
OTpa3sBaT HE caMO aHTHOreHHus noTeHnuan npu XMITH, Ho cbII0 Taka U KIMHUYHATA aKTUBHOCT HA
OTIeNTHATa HO30JIOTHYHA enuHUNA. JIormueH W3BOJ OT BCHYKO TOBAa €, Y€ Te3W IOKa3aTenu Ouxa
CIYXXHJIM 32 ONpEesTHe Ha KIMHUYHHS XOJ, MPOrHO3aTa U CTEMEeHTa Ha PUCK MpH namueHtute (4,
15, 18).

Peructpupanara Bucoka creneH Ha ekcnpecus Ha kierbunuss MET penentop kopenupa B
3HaYMMa CTEMEeH C MPOIeHTa OJacTHU KJIETKU B mepudepHara KpbB, a MEXKAY(HaKTOPHHS aHAIU3
noka3Ba kopenanus u ¢ miasmennte HuBa Ha HGF. To3u dakTt xomabopupa godpe cbe 3aoxeHara
Te3a 3a HaIM4YMe Ha akTuBHA aBTOKpuHHA npuMka HGF—MET, ekcnipecupana Ha HUBO KJIOHAJHO-
KJIETbUHA TOMyJanus. 3a ObPBU OBT C€ JIEMOHCTPUPA HAa MMYHOXMCTOXMMHYHO M Ha IJIA3MEHO
paBHUIIIEC HAIMYMETO HA B3aMMO3aBUCUMOCT U 3HAYMMOCTTA W NPU HOBOJAMArHOCTUIIMPAHU MAIMEHTH
C XpOHUYHU MuenonponrdepaTuBHU Heorwtazuu (101).

Upe3 UMYHOXUCTOXMMHUYHO OIpPEJessiHE HA MUKpPOCHA0BaTa I'bCTOTA € MPOYy4YEeHa B JIETaliIH
MHUKpOAHTHOTeHe3aTa B KOCTHUS MO3BK, HEWHOTO OTHOIICHWE W 3HA4YCHHWE 3a pa3BUTHETO Ha
KOCTHOMO3b4Ha (prubposa, xapakrepna 3a XMIIH (98, 101, 118, 119). IloBumieHaTa aHTHOTE€HHA
aKTHUBHOCT MOTEHIIMpa GUOPOTHIHATA JeTeHepays Ha KOCTHO-MO3bYHHSI TAPEHXHM.

[IpoydeHo € BIMSHUETO Ha CTENEHTAa HAa AHTMOTEHEe3aTa B KOCTHHUS MO3bK M Ha TYMOpPHHUS
MyTallHOHEH JAK2VELTF TOBAp BbPXY CKIIOHHOCTTA KbM TpOMOOGMINS pu nauueHTuTe ¢ Epurpemus
Bepa (EB) u Ecennmanna tpomborutemus (ET). M3cnenBana e Bpbh3kaTa MEXy KOCTHO-MO3bUHATA
aHTMOTEeHEe3a, CINIEHOMETaJIHsATa U YeCTOTaTa Ha TPOMOOTHYHHU CHOUTHS. Y CTaHOBEHO €, Y€ KOCTHO-
MO3bYHATA aHTHOTEHEe3a KOpeJaupa ¢ MYTAIlMOHHUS TOBap U CINIEHOMETaluaTa, HO HE KOpPEeIupa C
gectotara Ha TC. (132). [TorBbpaeHa e nuIIcaTa Ha KOPENAMOHHA 3aBUCUMOCT MEX]y CTEIICHTa Ha
MYTalMOHHUS JAK2VOLTF toBap, peructpupan upe3 qRT-PCR wm dectorata Ha TpOMOOTHYHHTE
ceoutus (TC) mpu ET u EB. IloTBbpieHa e iumcara Ha KOpeJalMs MEXAY HOPOMEHHUTE B
CTaH/IAPTHUTE XEMATOJIOTMYHU MOKa3aTesH, BKJI. HaJUYMETO Ha JIEBKOIMTO3a U yectoTara Ha TC.
YcTaHOBEHa € YETUPUKPATHO mo-rojsma yecrora Ha TC npu DAnMEHTH C HOCUTENCTBO HAa €/IMH
TpomboduieH GakTop, a IBOMHOTO HOCUTEJICTBO € CBbP3aHO C HApacTBaHe Ha pucka jio 7 mbTH (132).
N3paboTeHn ca HAaCOKM 3a M3Cie[BaHE Ha (aKTOpUTE 3a BpojAEHA TPOMOO(DWIMS MpPU TE3U TPYIH
6onau. IlpoyuyBaHusiTa Ha OMHCAHHUTE IO-TOPE CHOTHOUIEHHS Ca HAMEPUIM MSCTO B H3TOTBEHA
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aucepranust oT A-p AHTOHMO AHTOHOB Ha Tema ,,KopenmanuoHHa 3aBUCMMOCT MEXAYy TyMOpHaTa
aHTMOTeHe3a, MYTAIMOHHUS TOBap W TPOMOOr€HHMS PHCK MpH MALUMEHTH C ECEeHLuallHa
TpOMOOLIUTEMUS U MOJIMLIUTEMUS Bepa“, ¢ HayyeH pbKoBoauTeN Joll. A-p JInana ['epuesa.

ITonacrosmem npu mnanuentd ¢ [IM® ce wu3nBIHABA MPOEKT, LEIHANl Ja JOYTOYHH
MATOTEHETUYHUTE MEXaHU3MU Ha AaHEMHUYHHUS CHHIPOM, KOWTO ce€ TMOsBABa paHO, OIlle B
npepubpoTryHHs cTaauii Ha 3a00JBAHETO W HE MOXE Ja C€ CBBpXKE C HampeaHana ¢ulOposa B
KOCTHUSI MO3BK. YcTaHoBaBa ce, 4e B ciydautre ¢ [IM®D xens3Hara XxomMeocTasa € 3HAUYUMO
napymeta (34). C uen pasrajaBaHe Ha HHTUMHUTE MATO()U3UOJOTHYHN MEXaHU3MHU HA TIOTHCHATATa
€pUTpOIIoe3a ce MpOoy4YBa poJIATa HAa CEPYMHUTE HMBA Ha XEMIMIWHA U HAa WHTEPJIEBKHUHHUTE 6 U §
BBPXY JKeNsi3HaTa XxomeocTaza. M3mbnHuten Ha To3u HayudeH mpoekt e n-p Crena Iumutposa,
PENOBEH JIOKTOPAHT C Hay4yeH pbKoBoAUTEN AoL. 1-p JInana repuea. [IbpBuTe pedynratu uie 6baaT
M3HeceHu Ha 8-mata MexayHapoaHna koHdepeHus no MuenonponudepaTuBau HeoriazMu (JIb01uH
Maii, 2018), xaTo 3a 11enTa € U3MPATEHO PE3IOME, IIPUETO U OA0OPEHO 3a ITyOTHKAIHS.

HarpynanusaT m3ciienoBaTelICKU MaTepuasn BbpXYy POJIMTE HAa aHI'MOIeHe3aTra W Ha JAK2VOLTF
TYMOpPHHUSI TOBap BBPXY BapuallMUTe B KIMHUYHOTO npotuyaHe Ha XMIIH e Hamepun mscto B
MoHoTrpaduuHus Tpyn Ha aon. A-p Jlmana 'epuea ,,XpoHn4HH MHETONPONIH(EpaTHBHU HEOTITIA3UH:
»JlHaTHOCTUYHH, KIacU(PUKAIIMOHHU W TEpaneBTHYHU IPEAU3BUKATEICTBA HAa OTPHUIATETHUTE 3a
dunanenduiicka xpomo3oma (u exBuBasieHtute it BCR/ABL) xpoHu4yHHM MuenonpoimdpepaTuBHI
Heorutazun™ (4), usnaaen npe3 M. Suyapu 2016 r. MoHOrpadUUHUIT TPy € PEICH3UPaH OT JBama
HE3aBUCHMH pereH3eHTH. [IpencraBeHo € pe3tomMe Ha MOHOTpaQUUHHUS TPyH Ha OBITapcKH H
AHTJIMMCKU €3UK.

ITpe3 2001 r., 3aeqHO ¢ apyru ObArapcku xemarosiosu, aoil. [[-p JIuana I'epueBa u HelHuUs
€KHII ca IPHUETH 3a WICHOBeTe Ha lleHTpaHO-eBpolelickaTa rpyna 3a M3y4aBaHE Ha JIEBKEMHHUTE
(CELSG). ToBa e noBO/| 32 aKTUBHO y4acTHE B aKaJeMHUYHO, MHOTOIICHTPOBO KIMHUYHO U3IHUTBAHE,
M3y4aBallo poJsATa Ha NPUJIOKEHHWETO Ha BHCOKM J03M UMATMHMO NpU JIEKYBaHU NpPeau TOBa
naieHTd ¢ XMJI BBpXy CKOpPOCTTa Ha IOCTMraHe Ha IUTOI€HETHYeH M [IbJIOOYMHATa Ha
MOJIEKYJIapHUs OTroBop. Jloka3Ba ce, 4e NpH JUIICa HA TOKCUYHOCT M aJ€KBAaTEH KOMIUIAUBHC OT
CTpaHa Ha MallMeHTHUTE, HaYaJaHOTO JedeHue ¢ 800 Mr. UMaTHHUO OBEXAa 710 MO-0bp3 U MO-100Bp
LUTOI€HETUYEH OTroBOp. Pe3ynrarnre OT mMpoydBaHETO ca M3HACSIHM Ha KoHrpecure Ha EHA n
roauiiHuTe cpertd Ha ASH u ca myOIMKyBaHU B HIKOJIKO MEKAyHApoaHu criucanust (45, 48, 68, 69).

Bogemr knuHuuen mnpoOnem mnpu mnanueHtute ¢ EB ca TpoMOOTHMYHUTE YCIOXKHEHHS.
JlokasaHo e, ue NMpu Mo IbpxaHe Ha XxeMaTokpuT (XT) mox 0,45 omacTHOCTTa OT TSX PSA3KO HaMassiBa.
Ero 3amo ocHoBHa 1men B JieueHneTo Ha EB € ycTOMYMBOTO MOTHCKaHE Ha XHIEpIuia3upaara
epuTpornoe3a B KOCTHHUA MO3BK. lIpojnbinkuTenHaTa Tepamus M3MCKBa MOJ00p Ha MEIWKAMEHT C
BHCOKa €(QEKTUBHOCT W HHCKa TOKCHYHOCT. Y4YacTHe B TPOCIEKTUBHO, MHOTOIIEHTPOBO,
PaHIOMU3MPAHO, KOHTPOJIMPAHO KIMHUYHO HW3MUTBAHE HAa HOBAa HHTEpPEpOHOBA MOJIEKysla —
Ropeginterferon Alfa-2b nmaBa BB3MOXKHOCT ga ce JOKake e()EKTHBHOCTTA HAa HOB THII
uHTephEpOoHOBa MOJIEKYJIa ¢ MPOJIOHTHpaHo AeicTBue. Cien aHanu3 Ha 245 naiueHTa ce yCTaHOBsIBa
CUTHU(UKAHTHO TO-Tp0Bp TMhIeH XxematojorumueH otropop (I1XO) 70.5% B pamoto ¢
Ropeginterferon Alfa-2b B cpaBaenue ¢ 49.3% ot nammeHTHTe, JIeKyBaHu ¢ xuapokcuypes (HU).
JlaHHUTE TOTBBP)KAABAT, 4Ye Ta3W HOBa (GopmMa Ha HWHTEPPEPOHOBO JICUCHWE WMa BHCOKA W
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NPOIBIDKATEIHA €()EKTUBHOCT, OTJAMYHA IMOHOCHMOCT W penyimpa JAK?2 anennus ToBap y
narrentute. Taka Ropeginterferon alfa-2b o6eraBa na 6b1¢ IBPBOTO Haii-€(PEKTUBHO ABITOTPAMHO
neuenue npu 6oaam oT EB (89, 90, 91).

HN3Boau oT opurnHajguuTe npovusanus sppxy XMITH

OpuruHajnHuTe npoyuBanus npu EpurpeMus Bepa goka3Bar cjeJHUTe 3aBUCMMOCTH:

» 3HauuMo mo-BUCOKH Ia3MeHnu HuBa Ha VEGF u HGF, cBbp3anu ¢ yBennyeHaTa aHTHOT€HHA
aKTUBHOCT; JI0Ka3Ba CE€ 3HaYMMa KOpeJlallMOHHA BPh3Ka MEXK]y MOBUIICHUTE TIA3MEHA HUBA
Ha VEGF, 3aBumienus tpomOonuTeH Opoil U cTeneHTa Ha PHUCK MpH NAallMeHTHUTE, Hali-Bede
CBBp3aH ¢ TpoMOoTHYHH ycaoxueHus (15, 97);

» lloBuieHa cTereH HAa HEOBACKyJapH3alus B KOCTHHS MO3bK Ha MAIUCHTHTE, JOKa3Ballla
[aToJIOrMYHO ycuieHa anruorenesa (4, 101); nmosumieHa excnpecus Ha VEGF u penentopa
My KDR, kakto m Ha HGF u peuentopa my MET B rpanynouuTHHTE TPEKypCOpPH U B
merakapuorutute (4, 15, 97, 101); Hanuuue Ha 3HAYUMa KOpEJIAllMOHHA 3aBUCHMOCT MEXKTY
MukpocbaoBara recrora (MCI') B kocTHuS MO3bk U KkieTbuHus VEGF; mexnay kinerbuHus
VEGF u peuentropa my KDR; mexny kierpunuss HGF u peuentopa my MET, Bcuuku
JI0Ka3Ballld aKTHBUPaHaTa HEOAHIMOT'eHEe3a B KOCTHUS MO3bK Ha manueHtute (4, 97, 101);

» JlokazaHa e CUTHH(HMKAHTHA KOPEJAIHs MEXIy JAK2Y®''F \yranpuoHHNsS TOBap U KOCTHO-
MO3bYHATa aHI'MOTEeHHA akKTUBHOCT (4, 24, 31); ycTaHOBEHA € 3aBUCUMOCT MEK/Y BEITMYMHATA
na JAK2Ve'F MYTAIMOHHUS TOBAp M KIMHUYHUS (heHOTHUI Ha 3a0oisiBaHeTo (4, 29).

» WscnenBana e Bpb3KaTa MEXKIYy KOCTHO-MO3bUHATA AHTHOTCHE3a, CIUICHOMETAIusITa |
JyecToTara Ha TpoMOOTHYHHU chOuTHS (37).

Opurunannure npoy4ysanus npu Ecennnanna tpom0onnremMusi 10Ka3BaT CJIeIHOTO:

» Ilnasmenure kxonneHntparmu Ha HGF ca B cuinHa kopenmannoHHa 3aBHCHUMOCT C KICTBYHUS
HGF B merakapuouutute U ¢ MUKpPOCH/I0BaTa I'bCTOTa B KOCTHUS MO3BK; JIOKa3Ba Cc€ BHCOKA
CTEIIEH Ha Kopenanus Mexay HUBoTo Ha ruiasMeHus HGF u crenenTa Ha neBKoMTO3a, KAKTO
u mo-ciaba - mexxay iasmenns VEGF u neskormtaus opoit (15, 97, 101); nokasana e mpaBa
KOpEeJIallMOHHA 3aBHUCHUMOCT MeXAy IuiasMeHoTo HuBo Ha VEGF u cremeHTa Ha pucK OT
tpomboTuunu yciaoxuenus npu ET (4, 15, 97);

> YcraHOBsIBa ce, Y€ yCHOPETHO ChC CTENECHTa Ha HEOBACKYyJapu3allysi, B KOCTHUS MO3BK €
yBelnnueHa ekcrpecudara Ha kierbuHus VEGF u penentopa my KDR, koero nokaspa
POMOTHpAIIaTa pojsi Ha TOCIIEHUTE B TIpolieca Ha HeoanrnoreHesa (4, 15, 101); nokasana e
CUTHU(UKAHTHA KOpeNauus MEeXIy JAK2VeLF MYTalMOHHHUS TOBap M KOCTHO-MO3bYHATa
aHrMoreHHa akTuBHOCT (4, 24, 31).

» TlpaBu ce Bpb3Ka MEXKIy BeTUYMHATA HA JAK2VeYF MYTallMOHHUS TOBAp U KIMHUYHUSA
¢dbeHoTun Ha 3abonsBaneTo (4, 24, 31).

» W3crmenBaHa e Bpb3KaTa MEXIY KOCTHO-MO3bYHATA aHTHOTEHE3a, CIUICHOMETalusTa W
gyecToTaTa Ha TPOMOOTHYHM ChOMTHA. [loKa3aHO e, ye KOCTHO-MO3bYHATa aHTHOTeHe3a
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KOpenaupa ¢ MYTAllMOHHUS TOBAP M CIUICHOMETalusATa, HO HE KOpelupa C YecTtorara Ha
TpoMOoTHUHHUTE CHOUTHS (37).

Opurunaanure npoyuBanus npu [Ibpsuynara Mmuenodpudpo3a 10Ka3Bar CJIeIHOTO:

>

>

B rpynara na muenonponudeparuBaute HeoruazmMu [IM® e 3abosnsiBaHeTo ¢ Haii-m3paszeHa
natonornyHa anruoreresa (15, 24, 96, 101). JlokasareiacTBo 3a Ta3uW Te3a € BHCOKATa
KOpEeJIallMOHHA 3aBUCUMOCT MexAy miuasMmeHute koHueHTpaunu Ha VEGF u HGF, mexny
kierbuHaTa ekcrnpecuss Ha VEGF u penentopa my KDR, kakto m Mexay KieThbyHATa
excnpecust Ha HGF u penienropa my MET (4, 15, 31, 96, 101);

Jloka3Ba ce Bb3XO/Ila JUHAMIKA B HUBOTO Ha IuiazMeHute koHeHrpauu Ha HGF no Bpeme
Ha CBOJIIOIIMATA HA 3a00JIIBAHETO, KOSTO IO MpaBH MPOrHocTHYeH (aktop 3a mporpecus (15,
96, 97); upe3 Mex1y(hakTOPEH aHAIHM3 CE YCTAHOBSIBA CHUIIHA BPh3Ka MEXK/y IJIa3MEHUTE HHBA
Ha VEGF, HeroBara kieTbuHa €KCIpecusi OT MUEIOUJHUTE IPEKYPCOPH, JIEBKOLIMTHUS OpOiA,
mwiasmenns HGF u npornenTa Ha 6imactute B KocTHHsS Mo3bK (15, 31, 96, 101) ;

Jlokassa ce, ye ot Tpute kinacudecku OX(-)MITH npu [IM® MukpochioBara rbCTOTa € Hal-
3HaunMo yBenuuena (24, 101, 118, 119); ycraHoBsiBa ce 3HAYMMa TMO3WTHBHA KOpPEIAl[HOHHA
Bpb3ka Mexxay MCI u crenenTa Ha ¢puOpo3a B KocTHUSI MO3bK (24, 101, 118);

IlpaBu ce Bpb3ka Mexny Benmunbata Ha JAK2Y®M" myranmonsus ToBap u ximHuuHus
dbenorun Ha 3adonsBanero (29, 116). Jloka3sa ce 3Ha4MMa MO3UTHBHA KOpPEJIAI[MOHHA BPB3Ka
Mexy BenmunHata Ha MCI u Hammumero/ronemunara va JAK2Y®'F myrammonsus toBap
(24);

[IpoyuBa ce ponsiTa Ha HapyIICHUs XKEJIE3eH MeTaboJIM3bM B MaTOreHe3aTa Ha aHEeMHYHUS
CHHJPOM (TIPOCKT B pazButHe) (34).

OpI/IFI/IHaJ'lHI/ITe Nnpoy4yBaHus NMpu XponuqHaTa MHCJIOTCHHA JIEBKEMUSA TO0Ka3BaT CJICAHOTO:

>

[Ipu BcuukM W3CNEABaHHU MAlMEHTH CAa YCTAHOBSBAT CUTHU(HMKAHTHO MOBUILIEHHU ILUIa3MEHH
HuBa Ha VEGF u HG, nokas3Bamy MoBHIIIEHA TPOAHTHOTEHHA AKTUBHOCT B XPOHUYHHS
craauii Ha XMJI (4, 18, 40, 98); ycraHoBsiBa ce CHTHH(UKAHTHA KOpEIalus MEXIy HHBOTO
Ha trazmenus HGF, crernenTa Ha JIEBKOIIMTO32a, CIUICHOMET AU ¥ TIPOIEHTa Ha MHETI00IacTH
B niepudepuata kpbB (18, 40); noka3Ba ce cUrHH(DUKAHTHA KOPETAIHOHHA 3aBUCUMOCT MEKIY
VEGF, tpombonutHus Opoii, HuBata Ha jieBkorutute u Ha JIJIX (18, 40);

Jloka3Ba ce, 4e HA4YaJIHOTO JieueHHe ¢ BUCOKH jo3u imatinib (800mr/an) noBekaa 10 mo-0mp3
W 3HAYUM TEPANeBTHUYEH OTTOBOP TPH TPETUPAHW MPEAH TOBA C JPYTH MEIUKAMCHTH
naruenTH (45, 48, 68, 69).

YcnopeaHo ¢ BbBeXkIaHe Ha EBpoIelickuTe KpUTEpHUH 32 OTTOBOP KbM U3ITOJI3BAaHUS THPO3UH-
KMHAa3eH WHXuOMTOp imatinib, e mpocnensBaHa IUHAMHMKATA HA [IUTOTCHETHYHUS OTCOBOD B
Obarapckute 1eHTpoBe. [TogpoOHO ca MpoyvYBaHH MPOMEHUTE B KapHOTHIIA HA TAIUCHTHTE,
KaTo € OMMCaH MHOTO psibK BapuanT Ha XMJI — 8pl11 muenonponudepatiBen cunapom (14,
16, 19, 94, 102).

1.2.11poyuBanusi BbPXy MUEJOAUCIJIAZMUTE U OCTPUTE MHEJTOUTHH JT€BKEMHHU.
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B TO3m paszmen ce akueHTHpa BbpPXY KIMHUYHATA XAPAKTEPUCTUKA U MPEKHUBIEMOCTTa Ha
nanueHnture ¢ Muenomucmiactuaau curapomu (MJIC) u Octpa muenounmna seskemust (OMJI)
[Ipocnenenu ca peTpOCHEKTUBHO M MPOCHEKTUBHO JIOCHMETa Ha MoBede OT 245 manueHTa, cTpaaaiiy
or MJIC u OMJI, nexyBanu B Knumnukara nmo xemaroinorus npu MBAJI ,,CB. Mapuna“, Bapha.
OcHOBHHUTE MapaMeTpH, 3AJI0KEHU B KIIMHUYHUTE aHAJIM3H Ca CJICJHUTE. MPOrHOCTUYHA CTOMHOCT Ha
nemorpackuTe AaHHU, Ha LUTOTEHETHYHUS MNpPOQMI, HA MPOMEHUTE B KpPbBHATA KapTUHA U B
KOCTHUSI MO3BK 3a MpOTHUYAHETO Ha 3aboisBaHusATa, €PeKTa OT JICYCHHE HM C DPa3IUYHU
XMMHOTEPAIEBTUYHN IIPOTOKOJIM M 00IIara MpoabDKUTETHOCT Ha skuBoT (21, 23, 30, 35, 38, 95,
123).

HurtorenernunusaT npodun npu namueHtute ¢ MJIC u OMJI e ocHOBeH pUCKOB IoKkazaTen. B
Ta3u Bpb3Ka TOW € MPOYYEH MpU MalUEHTH C BTOPUYHH, CBbpP3aHHU ¢ npeauecTnaia tepanus MJC u
OMIJIL. [loka3Ba ce BHCOK HpPOILEHT HAa HOCHUTEICTBO Ha KpaiHO HEOJIArompusaTeH KapHOTUI H
CBBbp3aHa C TOBa MHOTO KpaTka mpexwuBsieMocT. OTunra ce (akThT, 4e JHUICBAa MOJAET Ha Hai-100po
JIeYeHUe Mpu Ta3u rpymna naruentu (23, 30, 95).

OOCHXIaT ce CHhBPEMEHHUTE AMArHOCTUYHU W KiacuukamuoHHu mnpodimemu npu MJIC u
KIIMHUYHATA MPUIOKUMOCT Ha HOBUTE PUCKOBU CKAJIM, KOMTO 3HAYUTEIIHO OOJIEKYaBaT U MPABSAT I10-
npenuseH u3bopa Ha agekBarHo neuenue (11, 23, 28, 30, 35).

B opurnHaiHa pa3paboTka ce JoKa3Ba, ue JCHAPUTHUTE KICTKH, MPOU3X0XK AU OT MOHOLIUTHTE
npu nanueHture ¢ MJIC ca (yHKIIMOHATHO HEITBIHOIEHHH. YCTAHOBSBAT C€ 3HAYUMU JaHHH 3a
CHILECTBYBAIIM Je(PEKTHU BBHTPEKIEThUYHU CUTHAIM, npoBexaaHu upe3 NF-kB u MAPK, kouto
CTOAT B OCHOBara Ha (yHKIIMOHATHUTE aOHOPMHOCTH W JIUIICaTa HAa MaTyparus Ha MOHOIIMTHO-
npousxoxaamute aeuaputhu kietku (MoDC) cien Bp3aeiictere Ha TNF-a. (28).

O6o0maBar ce gaHHU 3a XpOHWYHATA MUEIO-MOHOIIMTHA JICBKEMHMsI, KOSITO 3aeMa MEKIWHHA
nozunms Mexay MJIC u MIIH. Cnonenst ce onuTta Ha KJIMHHMKAarta Mo XemaTtojiorus, BapHa kato
pe3yATaTuTe MOTBBPKIABAT M3pa3eHaTa arpeCMBHOCT HA ToBa 3a00JIsIBaHE W JIOIIaTa MY MPOTHO3A.
YcTaHOBsIBa ce KpaTka CpeiHa MPeKUBIeMOCT, camo 21,4 Mecera ¥ BUCOK PUCK OT TpaHCQopMaIus
BbB BTOpPHYHA OCTpa JieBkemusi npu 60% OT mammeHTHTe, KAaTo CpeaHaTa TPEKUBIEMOCT CIIe]
TpaHcopmaruaTa € camo 2,5 meceria. OOCHKIa ce poJsiTa HAa HAJTHMYMUETO Ha TPU3OMHUS 8 KaTO JIOII
MPOTHOCTUYEH (haKTOP, TOBEXKAAI JO BUCOK PHUCK OT paHHa TpaHchopmanus B OMJII u onpenensiin
Kpatka npexussiemoct (35).

B opurunamHa pa3paboTka € MpPOYYEHO BB3JCHCTBUETO HA AHTHJICBKEMHUYHATA I[UTOTOKCHYHA
tepanuss npu OMJI BbpXy KpBBHHUS OanaHC MEXIy aHTHOKCHIAHTH/IPOOKCHIAHTH, KaTo ¢
ycTaHOBEHO, ue MoHuTopupaneto Ha malonedialdenyde (MDA), nuko4yHata KHCEIMHA U TOTATHHS
1asMeH anTHokcuaatuseH craryc (TAS) e mokaszareiaHo U Moke Ja ObJie U3MOI3BAHO KaTO MapKep
3a yBpela B aHTHOKCHIAHTHaTa cuctema. [locraBs ce BBIPOCHT 3a IMoJ3aTa OT aHTHOKCHIAHTHO
JICYCHHUE, IPUIIATaHO CJIe/T BCEKH XMMHUOTEepareBTHUeH UKD (39).

H3Boaun oT opurnHajaaure npovusanus sbpxy MJIC n OMJI

Opurunannure npoyusanus npu MIAC nu OMJI noka3Bar cJIegHOTO:
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» JlennputHure KiIeTkd mpu mnanueHtute ¢ MJIC, mpoms3xokmamm OT MOHOIUTHTE, ca
(hYHKIIMOHATTHO HEIIBIHOLICHHH, KOeTO ce Ibku Ha nedektu B NF-kB 1 MAPK curnamuure
mbTHIna (28).

» TlompoOHO ¢ mpoydeHa MPOTHOCTHYHATA CTOMHOCT HA IUTOTCHETHUYHHUS TNPOPUIT TpU
narentd ¢ MJIC u OMJI, kaTo ocoO0eHO BHUMaHHE Ce€ OT/aBa Ha BTOPUYHO BH3HHUKHAIUTE
MJIC u OMUJI (30, 71, 95).

» IlpoyueHu ca KIMHHUKO-Ta0OpaTOpHUTE TMOKazaTenu npu namueHtd ¢ XMMJI, kato
UACHTU(HUIIMPAHETO HA TPU3OMHS 8 C€ OICHSIBA KATO MHOTO JIOMI MporHocTuycH dakrop (35).

» WscnenBana e moapoOHO poiisiTa HA OKCHUAATHBHHS CTPEC, BB3HHMKBAI TOJ] BIUSHUE HA
XUMHOTEPANEBTUYHUTE PEXUMU, MHUPOKO u3noizBanu npu OMIJIL. IloctaBeH € Ha nuUCKycus
BBIIPOCHT 3a MPOBEXKJIAHE HA AHTHUOKCUAMpAILA TEpanusi CIel BCEKH XUMHOTEpANeBTUYCH
IIUKBII C [I€] Bb3CTAaHOBSIBAHE Ha aHTHOKCUAATUBHUS Oananc (39).

. HAITPABJEHUWE JUM®ONPOJIUDPEPATUBHHU HEOIJIASMH
IHPOYYBAHMUSA BbPXY OCTPU IMMPOBJIACTHHN JIEBKEMUU,
MAJIMI'HEHHU JIMM®OMU U MUEJIOMHA BOJIECT

OcpbliecTBeHH ca 00OOLIEHH NpPOY4YBAaHUS BBPXY bBbiIrapckus onmut npu TepaneBTUYHOTO
MOBIIMSIBAHE HA pA3JMYHUTE BHJIOBE MAJMTHEHH JUMQPOMH, OCOOCHO Cjell BBBEXKIAHETO Ha
BHCOKOTEXHOJIOTUYHH, TAPTETHH JIEKAPCTBEHU CpeACTBa. M3MOI3BaHETO B €KEIHEBHATA MPAKTHKA HA
Rituximab, a or ckopo u Ha Brentuximab, oyakBanara e(peKTHBHOCT M BHCOKATa UM I[CHA, HAIOKHU
o0enMHsABaHE Ha JaHHUTE Ha YHUBEPCUTETCKUTE IICHTPOBE W CTPUKTEH aHAIM3 Ha TAXHATA
edexruBroct (20, 36, 88). B 0000meHO mpoyuBaHe ce OOCHXKIAa pONIsATA HAa MpOBEAEHATa
WHAYKIIMOHHA TEpamus 3a ycliexa Ha aBTOJOXKHATa TPAHCIUIAHTAIMs Ha XEMOIIOETUYHU CTBOJIOBU
KJIETKHU TPH MAIMEHTH ¢ MUeToMHa 6osect (22).

HenpecrannuTte onuTtu 3a mogoOpsiBaHE Ha TEpPANeBTHYHUTE PE3YITATHU MPH MALUEHTUTE C
mumdornposmdepaTHBHA HEOIIa3MU HaMUPAT MSICTO U B MEXKIAYHAPOJIHU KIMHUYHUA H3THTBAHHS, B
kouto joil. A-p Jlmana ['epueBa yuacTBa KaTo rjIaBEH M3CIIEIOBATEN M KaTO ChaBTOP B IMyOIMKAIIUU
(cmen noka3BaHe Ha HeoOXomuMmus mpuHoc). MHTepec mpeacTaBisBaT JaHHUTE 33 MOJIO0KUTEITHOTO
BB3/IeiicTBHE Ha JieueHue ¢ Bendamustine mpu manuenTtu ¢ XJIJI, kakTo u epexTa Ha KOMOWHANUATA
ot MabCampath ¢ Fludarabine, uneto npuarane Boau 10 3HAYUTETHO YIb/KaBaHe Ha CBOOOIHATA
OT TIPOTPECHs TPEKUBIEMOCT, 00Ia MPESKUBIEMOCT U TMPOIBIDKUTEITHOCT HA TOJIYYCHUS OTTOBOP.
Yyactuero Ha no1. A-p JIuana ['epueBa kaTo Bojenl u3cieqoBaTen B KIMHUYHU U3MUTBAHUS HA HOBH
MOJICKYJTH 3a JIeYeHHe Ha JIMM(OTpoaudepaTHBHATE HEOIJIa3MHU € BUJIHO OT IyOJIMKAIluU, B KOWTO,
Clie/l JIOKa3BaHe Ha OOCKTUBHHUTE MPUHOCH MPH TMOATOTOBKATA Ha TPY/la, € MOKaHEeHa 3a chaBTop (42,
47, 49, 54, 56, 63, 64, 65, 66, 70, 73).

3HAYUTETHO MSCTO B TO3M pasfesl 3aeMaT NPOYYBAHMATA, IENSIIM TOA0OpsSBaHE Ha
TepareBTHYHHS U3XOJ MPU XOUYKWHOBUTE U HEXOUYKWHOBU JIMM(POMH (MHIOJICHTHH U arpecHBHH). B
aKaJIeMUYHO, MHOTOIICHTPOBO Tpoy4yBaHe Ha ABctpuiickata rpyna AGMT ¢ Bxitouern o6mo 262
nanuenTta, crpagamm ot XJIJI, ce ycraHOBsiBa, 4e MOAIBPKAIIOTO JEYEHHUE C MOHOKJIOHAIHOTO
aHTuTsUI0 Rituximab 3HaumMo yabbKaBa CcBOOOJHATa OT TPOTPECHs MPEKHUBIEMOCT W oOmiaTa
NPEKUBIEMOCT TPH TAMEHTHTE, MOCTUTHAINM TpPEAM TOBA IIBJICH WM YacTUYEH TepareBTHUCH
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oTroBop. PesynratuTe OT MpOyYBAaHETO ca M3HACSHU HAa TOJIUIITHUTE KOHrpecu Ha EBpomeiickara u
AMepHrKaHCKa XeMaTOJIOTHYHH acoIlaIKs U BIOciIeACcTBre myonukyBanu (56, 80).

YcraHoBsiBa ce, Ye MAIMEHTUTE C aKTUBEH MHOXeCTBeH MmueioM (MM) umar HamaieH Opoii
Ha [UPKYTUPAII ACHIPUTHH KJIeTKH B iepudepHaTa kpbB. [Ipeamnomnara ce ¢ ronsiMa BEpOSTHOCT, Ue
TOBa C€ JBJDKM Ha TIOBHIICHUTE HHMBA Ha [2-MukporiioOynuH u Ha IL-6, nBa mporemHa, 4uuTO
CTOMHOCTH HapacTBaT Ipu aktuBeH MM. Hamanenure uMpKyJIupamd JIEHAPUTHU KIETKU CE
CBBpP3BAT C MOTUCKAHETO HAa UMYHHHS OTIOBOP U (PaKTUYECKH HAIMYMETO Ha MbPBUYEH HMMYHEH
nedunut npu manueHTuTe (26).

BnusiHueTo Ha KOHBEHIIMOHAJIHATa XUMUOTEpANusl BbpXY MaTOOMOXUMUYHHUTE IMPOLIECH NPHU
BB3HUKBAaHE HA OKCHJIATHBEH CTPEC € M3CJEIBAaHO IMPH MAIMEHTH ¢ OcTpa JMM(OOIacTHA JIEBKEMUs
(OJII). dokassa ce, ue A0pH ,,[I0-MEKOTO** JIEYCHHE MPHU TAX BOJH JI0 MOTUCKAaHE HA (U3UOIOTUYHUTE
AHTUOKCHUIATHBHU MPOIECH | JI0 3HAYMM PUCK OT Bh3HHKBAHE HAa ThKaHHO yBpexnaHe (17).

[ToHacTositieM B TMPOCIIEKTHBHO TMPOYYBAHE, MPOBEKIAHO B KIWHUKATA [0 XEMATOJOTHS Ce
ananusupa possra Ha 18F FDG PET/SCAN npu auarHocTHKaTa, ONPEAEISHETO Ha CTaJus U OL[CHKA
Ha TepaneBTUUHUs eekT Ha naruenT ¢ MM (133).

HN3B0aM OT OPUTHHAJHUTE NPOYYBAHUS BbPXY OCTPUTE U XPOHUYHH
JI]/IM(l)OHDOJII/I(l)eDaTI/IBHI/I HEOILIa3MH

OpI/IFI/IHaJ'lHI/[Te NpoyyBaHusi IpUH MNAHUEHTH C .]'II/IMq)Ol'[pO.]'II/l(l)epaTI/IBHI/ITe HeoIlIaszMu
A0OKa3BaT CJICJIHOTO:

» Ilpu naumenture ¢ MM ce ycTaHOBsSBa 3HauMMa pPEAYKIUS HA MUPKYJIUPAIIATE B
nepudepHata KpbB JICHIPUTHH KIECTKH, KOETO € OT O0COOCHO 3HA4YCHHE 3a MBPBHYHO
HNOTHCHATHS UMYHEH OTTOBOP M KIIMHUYHO U3sIBEHHs UMYHEeH aehuuut (26).

» YcraHOBsIBa Ce 3HAYMMO MOTHCKAHE HA €CTCCTBEHHTE aHTUOKCHIATHBHU MEXAHHM3MH IO
BpeMe U ciien neuenne Ha nanuentu ¢ OJIJT (17).

» Jloka3Ba ce, ye mpu mnamueHtd ¢ XJIJI cien mpoBeneHO MHPBOHAYAIHO JICUEHHE C
KOMOMHAIKUS OT alKWwinpany areHTd u Rituximab, ciensano ot momabpxaiio Takosa ¢
Rituximab, npunaran npe3 3 Mecena B MpoIb/DKEHHE HA TIOHE 2 TOAWHH, CBOOOIHATA OT
NPOTpecHst MPEKUBIEMOCT, 00IIaTa MPEXKUBIEMOCT U POIBIDKUTETHOCTTA HA MIOCTUTHATA
peMuCHS ca CTATUCTUYECKH 3HaYMMO yabinkeHu (56, 80).

I11. HAITPABJIEHUE BEHUTHEHUW KPbBHHU 3ABOJIABAHUA
INPOYYBAHMUSA BbPXY AHEMNWYHU CBCTOAHUA U HAPYLHIEHUS B
XEMOCTA3ATA

OCHOBHHAT AKIICHT B TOBA HaAIlpaBJICHUEC Ca NPOYUBAHUA Ha TCPAIICBTUYHUTE BB3MOKHOCTH,
LEJISALM 110100psIBAHETO HAa ChCTOSHUETO HA XEMOCTa3aTa M KaueCTBOTO HA JKUBOT INPH MAIUEHTHU C
Texka ¢popMa Ha xeMopuiust A u B. Benuku myOiaukanuu B TO34 pa3/iell ca CBbP3aHU C Pe3yJATaTH OT
KJIIMHUYHU W3NUTBaHus. B 1 pynatra KJIMHAYHU U3IMMUTBAHUA Ca BKJIIFOUCHU KAKTO TaKHMBa, U3CJICABAIIA
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¢(EeKTUBHOCTTA Ha TEXHOJIOTHMYHO Pa3InYHH, PCUYUCTEHH IJIa3MEHH aHTHXEMO(PHIHK (HaKTOpH, Taka
U Hali-CbBPEMEHHU BB3MOXKHOCTH 334 TPETUPAHE HA IALMEHTUTE Ype3 PEKOMOMHAHTHA TEXHOJIOIHS,
BKJI. anTuXeModuiHu akropu ¢ nposoHrupano naeiicrsue (43, 44, 46, 50, 51, 52, 53, 55, 57, 58, 59).

["osiiM MHTEpEC MPECTABISABAT YYACTHATA B IMOCIEAHUTE KIMHUYHU U3MUTBAHUA C TapreTupaHe
Ha aHTHUTPOMOMHA NpH nanueHTuTe ¢ Xemoduaus A minm B upe3 RNAI tepanus. Fitusiran, xoiito
npexacrasisiBa RNA interference (RNAI) ocurypsiBa neuenue, HacoueHo kbM antithrombin (koxupan
ype3 SERPINC1). J[loka3Ba ce, dYe NOHW)KaBallkM HHBOTO Ha aAHTHTPOMOMH CYOKYTaHHOTO
npuiokeHue Ha fitusiran BeaHax B Mecela OBHUILIaBa TPOMOMHOBATA TeHepanus, 0e3 J1a MpUYruHIBA
MPOAYKIUS Ha WHXUOMTOPHHU aHTHTeNa. [0 TO3M HaYMH 4pe3 PEeBOJIIOIIMOHHO HOB MEXaHHU3bM Ha
JICCTBHE CE MPEYCTAHOBSBAT XEMOPAruuTe B Ta3u rpymna maiuentu (59).

OT U3KJTFOYUTEIHA BXKHOCT 3a €XKeJHEeBHATa paboTa ¢ MepCOHAIN3UPAHOTO MPO(YUITAKTUIHO
NPUIOKEHHE Ha aHTHXeMO(WIHU (DAaKTOpH NMPH MALUCHTHTE C Texka ¢opma Ha xemoduius A. B
aKTyaJIHO MPOY4YBaHE ce peaju3upa 0a3upaHo Ha (apMaKO-KMHETHYHHTE OCOOCHOCTH Ha MaI[MeHTa
nepcoHaIM3upane Ha npoduiakTiukaTa Ha KpbBom3iuBute ¢ human-cl rhFVIIIL. Tlo To3u Hauwmu ce
nperu3rpa KakTo WHTEPBATBT MEXKIY OTACIHUTE BIMBaHHS Ha aHTHXeMO(uiHHS (akTop, Taka H
HeoOxoJMMaTa MHIMBHyaHa 103a (55).

NuTepauciunianHapeH eKuIl OT KapIuOoJIO3W M XEMaToJIo3W JoKa3Ba, ue HUBOTO Ha NT-
proBNP mpu nammentu ¢ XomMo3urorHa OeTa TanaceMus MO3UTHBHO KOpEIUpa ChC CTENEHTa Ha
yBpesa Ha jieBokamepHaTa ¢pyukuus (92). ToBa mocraBs BbIpoca 3a paHHOTO mpocieasBane Ha NT-
proBNP ¢ nen yrounsiBaHe Ha ChpIEYHHS CTaTyC HA TAlacCEMHULUTE, OlIe MpPeAr KIMHUYHATA U35Ba
Ha KapJIMOMHUOTIATHATA, IbDKAIA CE Ha JKEJII3HO CBPbXHATPYIIBAaHE B MHOKAp/Ia.

Z[OI_I. a-p JInana Fepqua HAMa OpUTHHAJIHU IPOYUYBAHUA B TO3U pa3J€il, OCBCH KAaTO YYaCTHUK B
NpEeACTABCHUTEC MMO-IrOPE€ KIMHUYHU ITPOYyYBaAHUS.

IV. HAITIPABJIEHUE ., JPYI'U* TPYAOBE: HATOPU3NOJIOI'UA,
COLMAJIHHU, PAPMAKO-UKOHOMHWYECKH, CTBOJIOBHU KJIETKMU,
HUHTEPECHU CJYYAU, YHEBHUIIN, PBKOBOJICTBA

To3u pazmen BKIIIOUBA BCHUYKHM MyONHMKAIlMM, KOUTO HE MOTaT Jia ce MPUOOIIIT KbM Bede
n30poeHuTe Tpu HampaBieHus. OCBEH y4acTHETO Karo ChaBTOP B YYCOHWITH, CIPABOYHUIIH,
momaraiga ¥ Kato aBTOp Ha 0030pu, KbM TOBa HAMpaBlIEHWE MOTaT Ja Cce OTHecaT EIUHUYHH
MyOJIMKAITUH, 3aCATaI HHTEPECHH TEMH KaTo:

» TIcUXOJOTMYHHTE U COIMATHH MPOOJIEMH MPH MAIMCHTUTE C MAJIMTHEHU XeMomaTuu. Ta3u
nyOJauKanusi € CBbp3aHa C pa3padOTeH NMPOEKT, BKIIOYBAI MOJArOTOBKAa Ha CIeUaIHa

aHKETHA KapTa W IICUXOJOTMYECKH TECT, LENSIM Ja ONPENEAT CTENEHHO HyXAaTra OT
COIMAJTHO-TICXOJIOTNYeCKa MOKPera Ha MAUeHTHTE U TeXHuTe cemericTaa (13).
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» VYuactue B MexIayHaponeH ekun (¢ HopBexkus pakoB ICHTHP) 32 €KCIIEPUMEHTAITHO
nobuBaHe Ha JeHApuTHH KieTku ¢ BrpageHa MRNA or CD34+ kpbBHU NPOTreHUTOPH
(42).

» VYwuyactue B NMpoydBaHe, IEIAIIO0 OIIEHKA Ha PECYpPCUTE, HEOOXOMUMH 3a MOJIIbpIKaHe Ha
JTO0OPOTO CHCTOSIHHE HA XOCMUTATM3UPAHU AUEHTH ¢ (heOpriTHa HEYTPOIIEHUS, TIOTydIeHA
B pe3yJTar Ha npeamiectramia xumuorepans (79). TakoBa npoydBaHe ce OCHIIECTBSIBA 32
I'BPBY BT B bhirapus.

» VYwuacrue B myOJIMKaIMK Ha HEOOMYalHU KIMHUYHU ciaydan (25, 32).

» IlpoyuBane Ha e(EKTUBHOCTTa OT MNPAKTUYECKOTO MPHIIOKEHHE HA PEKOMOMHAHTEH
YOBEIIKU TPaHYJIOHUTEH pacTeXeH GakTop, Mpujarad B 30paTa Ha HETOBOTO CHHTE3HPaHe
(1998 r.) Ha mauMeHTu ¢ MEAMKAMEHTO3HA WUJIM MOCT-IbYETEPANleBTUUHA HEYTPOIIEHUS U
arutactTiyHa anemust (61)

» IlyOnukaiuu v pe3romMera Ha MHTepAUCIUIUIMHApHN TeMu (92).

» VYdacTus B aBTOPCKH KOJICKTHBH Ha y4eOHHIIM U pbKkoBojcTBa (1, 2, 3, 5 ,6)

» IlpakTHUeckd  TPEMOPHKH TPU  JICYCHHE HA  pPa3IMYHU  yCJIOXHEHUS  Ha
UMyHOCynpecuBHaTa Tepanus (134)

» Ilpenopbku npu BbBEXKAaHE B IIpaKTHKaTa Ha HOBM MenukamenTH (136, 137, 139, 140)

Pe3roMeTa HA MBJIHOTEKCTOBH NYOJUKALMN HA HAYYHHU
TPYAOBe, B YMITO €KUMl yyacTBa aou. A-p JIuana I'epueBa, a.M.

(noopeodenu ca cnoped Homepama 6 NPUIOIHCEHUA CRUCHK HA YATIOCHIHAMA HAYYHA
npooykuusa na oouy. 0-p Jluana I'epuesa, 0.m., cneo npudoousane Ha aKkad0eMuyHOmMo
3eanue ,,/loyenm )

Nel, Ne2, Ne3, Ne5, Ne6 ca yueOHUIIM U pHKOBOJICTBA U HE MOJIEKAT HAa PEIIOMUPAHE.

Noq4 JI. I'epuesa (peuensupana monozpaghus): XpoHuunu muenonponugepamuenu Heonaa3uu:
Auaznocmuunu, Knacuguxkayuonnu U  mepanesmuyHU  npeouslsUKamencmea - Ha
ompuyamennume 3a Qunaoengpuiicka xpomozoma (u exeusanenmume it BCR/ABL) xponuunu
Muenonponughepamuenu neonaazuu, 2016

1

Auama Togopoba FepueBa-KiouykoBa
XPOHUYHU
- MUEAO-

. MPOAUQEPATMBHMN
! HEONAA3UN
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Pe3rome Ha moHOrpagusra

Xpoununure wmuenonpoindepatnBau Heorwtasuu (XMIIH) mpencraBnsBar KIOHaJHM HapyLIEHUs Ha XeMoIloe3aTa,
HACTBIIWIIM B pe3yJITaT HA CIIOHTAaHHU MYTaIlM B TEHOMa HA XEMOIOSTHYHUTE CTBOJIOBH KJIETKH. XapaKTepH3HUpaT ce ChC
CBPBXHATPYIBaHE HA Pa3IMYHHU IO 3PSUIOCT KJIETKM OT MHUENIOWJHATa peaulia B KOCTHUS MO3BK, IepupepHara KpbB H
cne3kata (a B HAKOM Cilyyad M B Jpyrd TbKaHU W opranu). Heommactuunure knerkn mpu XMIIH ca nmoGpe
audepeHnIupall W mpeauMHO MopdoiornyHo 3pend. HapactBaHero Ha Opos WM BOAM O TOpeauLa OT
1aTo(GU3NOIOTUYHYU NOCIENIN C KIMHUYHO 3HAYCHHUE: MPOMSIHA B ITOKa3aTeJINTEe HA KPbBHATA KapTUHA, (yHKIHMOHAIHN
KJICTPYHH HApYIICHHs, XeMOIoe3a M3BBH KOCTHHS MO3BK (B Cle3Ka, depeH Apo0, TUMQHH BB3IH, MEKH THKaHH),
HapyLIEeHUs. B MUKPOLIMPKYIaHsTa, IPOMEHH B XEMOCTa3aTa CbC CKJIOHHOCT KbM TPOMOO3HMpaHe H/WIIH XeMOparky H IIp.

Ounanenduiickata xpomozoma (PX), ycraHOBeHa IPH XpOHNIHATAa MUEIIOKeHHa JieBkeMust (XMJI) e mbpBHAT, OMMUCaH B
MEIUIMHCKAaTa HayKa OHKOJIOTHYEH Mapkep. HeroBusT MonekynapHO-OHOIOTHYEH EKBUBATICHT — XUOpuaHUAT reH BCR-
ABL u choTBeTHUS XHMOpUIEH MPOTENH Ce M3II0JI3BAT 33 OLICHKA Ha TEParleBTUYHUS OTTOBOP KbM CHBPEMEHHOTO JICUEHHUE
Ha ToBa 3aboisBane. Ocranamure XMIIH He HocsaT B kapuotuma cu ®X u kinacuHKaMOHHO C€ ONPENeNsT KaTo
orpunarennu 3a Gunaznenduiicka xpomozoma MITH - ®X(-)XMITH.

Muenonponmupepanusata npu DOX(-)XMIIH wmoxe ma 3acsira TpPUTe OCHOBHH KICTHYHM MHEJIOUIHH JIMHUH C
IIPEeIOMUHHUPAHEe Ha eJHaTa OT TSAX: epuTpouaHarta mpu noiumuremus sepa (I1B), merakapuonurHaTta/TpoMOOINTHA ITPH
ecennuanHara tpombonuremus (ET) u MerakapuoUTHO-TpaHyIONUTHATA TIPH THpBHYHA Muenopudposa (IIMD). Tesn
TPH HO30JOTHYHH SAMHUIIM ca T.Hap. ,,kmacudecku @X(-)XMIIH. O6maTa M MOpQOIOTHIHa XapaKTepHUCTHKA BKIFOUBA
3aBJDKUTEITHO HATMYHE HA CICTHUTE Oeme3n:

1. KJioHagHOCT B KOCTHHUS MO3BK;

2. OOuuaiiHO CHJIHO M3Pa3eH KOCTHO-MO3bUYCH XHIICPIICITYIaPHUTET;

3. PasnuueH mo cTEneH aTUMHU3bM Ha METaKapHOIUTHTE,

4. Tlepcucrtuparia nposudepalis Ha MHCJIOUIHNATE KIIOHOBE B KOCTHUS MO3BK, TIOBHUIIICH KJICThUCH OpOii B
nepud)epHaTa KPHB, EKCTpaMeayJIapHa XeMOII0e3a B ClIe3Kara.

Knuanynara kaptuHa Ha OX(-)XMIIH Haii-uecTo BKIOYBA HApyIISHWS Ha MHKPOCHAOBATAa IHPKYJAIHs, TPOMOO3U
W/WIIM XeMOparuy, CIUICHOMETAINS U CBBP3aHH C HEsl OIUIAKBaHMS (TEXECT B JIIBOTO HoapeOpue, Obp30 HACHIIAHE MPH
XpaHeHe, cIIeHaTHH uWH(apkTH u 1p.). CrnennpuyHWTe KIMHAYHE Oelie3n ce CchYeTaBaT C Heclenu(pUIHH,
KOHCTHTYLMOHAJIHM CHUMIITOMH (HEMOTHBHMPAHO BHCOKA TeMIlepaTypara, 3aryba Ha TeJIeCHO TerJo, OOMIHM HOIIHH
H3IMOTABAHUS, ChPOEXK IO KoXKaTa U 1p.). Te BIoIIaBaT KaueCTBOTO Ha KUBOT Ha MAI[EHTUTE, a HAJTUIHETO UM CE CBBP3Ba
¢ Mo-KpaTka npexxuBgemMoct. [Ipu pa3nudHnTe HO30JOTMYHY €AMHUIIM CTETIEHTa Ha M35Ba HA TE3W CUMIITOMH € Pa3IuyHa.

KnuHUYHMAT XOJ M MPOTHO3aTa 3a YCIOXKHEHUS U NMPEKUBAEMOCT HpHU TpuTe ,kiaacudecku® ®X(-)XMIIH 3aBucsar or
BB3pacTTa Ha MAIeHTa IPU IIOCTaBsSHE Ha AMArHo3a, NMPOMEHHTE B KOCTHHA MO3BK, BB3MOXKHUTE YCIIOKHEHHS
(TpomMOO31/XeMOparun) U eCTeCTBOTO Ha camara HO30JOTrW4Ha enuHMIa. CpeqHarta o0Iia NMpeXHuBIEeMOCT € Hal-KpaTka
pu [IM®.

IMatorenezata Ha XMIIH ce cBbp3Ba ¢ NPOMEHH B HAKOJIKO HANIPABJICHUSA:
1. Knonannocm

Ts urpae KIo4oBa pouist B natorenesara Ha XMITH. KiioHanuu HapyleHus B CTBOJIOBHTE KJIETKH €a YCTAHOBEHH OLIE B
Haii-paHHUTe (Da3K HA TAXHOTO PA3BUTHE, B T.HAp. npuMutHBHE CD34+, CD38- XeMOIOCTHYHH CTBOJIOBH KIeTKH. "2
2009 B xoma Ha pasutuero ¢ XMITH 1peThprsBaT JOMBIHUTEIHE MyTALIHH, JOBEKIAII 0 TPOIU(EpaIHs Ha HOBH
IIATOJIOTMYHH KJIOHOBE, B PE3y/ITAaT Ha KOGTO GBOJIOMPAT HIM 10 OCTPH JICBKEMHH MM 0 MHenopuoposa, Serkersiooe)
I'eneTnunaTa 6a3a Ha KJIoHaHaTa Xemornoesa npu XMITH e noapo6HO u3ciieaBana 1pe3 NocaeIHUTE TOIMHH.

Hes3aBucuMo OT MyCKOBUSI MEXaHM3bM, OTKJIIOYBAIl MATOJOTMYHATAa KJIOHAJIHA XEMOIIOe3a M ChOOpa3HO craTryca Ha
MIPOTHBOTYMOPHHSI UMYHUTET, MyTHpaaTa CTBOJIOBA KJIETKa Ce ACIH, Ipoaudepupa 1 MOCTEEHHO H3MECTBA HOpMalHaTa
xemomoe3a. IlpuunHa 3a arpecHMBHaTa KJIOHAJTHA EKCIIAH3WS Ca AKTHUBHPAHHUTE MEXIYKICThYHH B3aUMOACHUCTBUS U
BBTPEKJICTHYHH IIBTHIINA, KOUTO YCKOPSBAT M3MPAIIaHETO Ha MHTCH3WBHH CUTHAJIH 0 KIETHYHOTO sAApo. Te3n KIeThuHH
IIBTHUIA MOTaT Ja ObJjaT CTUMYJIMPAHU OT pa3JInuHK MOJIEKYJIH, Hali-Bede OT TaKUBa, NPUTEKABAIIN €H3UMHA aKTHBHOCT.
B xoza Ha muenonponuepaTUBHUS MIPOLEC CUTHAIUTE 32 KIETHYHO JeJieHne M npoiudepanys HapacTBar, a 3aeiHO C
TOBa M €H3MMHATAa aKTUBHOCT Ha MATOJIOTHYHMSA KJIOH. Upe3 oTaensHe Ha HUTOKHMHU OT MUKPOOOKPHKEHHUETO B KOCTHHS
MO3BK C€ 3aJBIDKBAT JIONBIHUTEIHH OMOXUMHYHM M TaTO(U3HOJIOTHYHE MEXaHM3MH, CTHMYJIHMPALIM HEOaHTHOTeHe3a,
103BOJIsIBAllla HA TyMOpHATa Maca Jia Ce ,,XpaHH'* ¥ pa3BHBa. Y CKOPEHUTE JICJIEHHE M IposMdepalyst Ha MaToJIOTHYHHS
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KJIOH CBh3[aBaT OJIATONPHATHM YCIIOBHS 3a II0SBAa HAa HOBM MYTAallMH, IPOMEHSINN IOBEICHHUETO Ha 3a00ISIBaHETO U
MPEBPBINAIIM TO B MYITHKIOHANHO. Ta3m (as3a OT pa3BUTHETO HA TyMOPHHS KJIOH BHHArM € CBBpP3aHa C HEroBara
MIPOrpecHs.

C BBBEXKIAHETO Ha HOBM TEXHUKM 3a M3CJIEJBaHE Ha YOBEIIKHS TeHOM (genome sequencing) uHpopManusrTa 3a
TEHETUYHUTE M eNMUreHeTHYHH B3ammopercTBus npu XMIIH 3naumtenno ce oGoratu. MzscHu ce poisdra, KOSTO
MYyTHpPAJNTE TCHH UTPasT B KOMIDIEKCHpaHaTa martoreHe3a Ha pazmmaante XMITH, o6oco0sBaiiku pa3nimaHu OTKIOHEHHS
B XEMOII0€3aTa, pa3IyHa KIMHUYHA KapTHHA U Pa3JIMdyHa IPOTHO3A.

2. Tenemuunu Hapywienusa npu Xxponuunume Muefwnpwmtj)epamueuu HeonJiazuu

Pa3BurneTo Ha maToNIOTHYHUSA KIeTh4eH KIoH nmpu XMIIH ce npmkn Ha TeHeTHYHN MYyTali. Te BOAAT 10 creruduaHa
MIATOJIOTWYHA aKTUBAIMS Ha Apomeun muposun-kunasume. Ta3u aKTHBANKSA € PE3yNTaT OT Pa3JIndHA IO BHA M YeCTOTa
MOJIEKYJISIPHU HAPYIICHUS B TEHUTE, OTTOBAPAIIM 32 CHUHTE3a U aKTHUBALIMATA Ha T€3H CH3UMH.

IIpe3 nocnennure neceruHa roauHu npu pasnuuHute XMIIH ce oTkpuxa HOBM, MOBTapsAIU €€ I'€HETHUYHU MYyTaluH,
KOMTO MMaT OImpeJessiua poiisi 3a Kilacudukanuara Ha OTACIHHTE HO30JOTMYHU €IWHHULM. TSXHOTO MPUCHCTBHE CE
BKJIIOYBA B KPUTEPHUTE 32 JUArHOCTHKA, NMPOTHO3a, HAYWH HAa NPOTHYaHE M BH3MOXKHOCTHUTE 32 HACTOALIO U OBIENIo
JIEUYEHHE.

OcHOBHa poOJIs B MPENaBAaHETO HAa MUTOKWHOBUTE CHTHAJH OT KICTHYHHUA UM PEHENTOp UM KBbM KICTBYHOTO SAPO UMAT
JAK (Just Another Kinase) THpo3uH KuHa3uTe. Janus KUHA3UTE CC HAMUPAT BHB BCHUKH KICTKH Ha 0O3alHHUIIMTE U Ca
NPSKO CBBP3aHW C aKTUBAIMATA HAa [MTOKWHOBUTE PEUENTOPH U PELeNnTOpuTe 3a TUPO3WH kuHa3u. [lopemuna
OMOXMMHYHYU U TCHCTUYHH JAHHM [TOKA3BaT, 4e MPEIaBaHETO HA CHTHAJA OT U JI0 IIATOKUHOBHUS PEIEHITOP ¢ HEBB3MOXKHO
0e3 akruBaumsata Ha JAK kunasure. JAK mnporemHute (NMpOTEeMH-KWHA3M) (GYHKIMOHHUPAT KaTo CBPB3KA MEXKIY
CUTHAJIM3HUPAIIUTE MOJICKYJIH (LIMTOKUHH, Hali-Beue pacTeHU (HaKTOPH) U MEMOPAHHUTE PEIEITOPH HA XEMOIIOCTUIHUTE
kieTkd. BeB ¢usnonorunyno cberossaue JAK2 MenmuupaT curHaiute 3a npoiudeparus u AudepeHIuaus Ha KICTKUTE OT
MHUCIIONTHUS pell, TOCTBIBAIIM OT XeMmomoeTwdHuTe IuToKuHM: eputpomnoetud (EPO), tpombGomoermH (TPO) u
TpaHyJIOMUTEH KoJOHU-cTuMympar] gakrop (G-CSF), karo moxmoMarat TAXHOTO IPEHACSHE IO KICTHYHUTE OPTaHEIH.
Myrtanuute B obnactta Ha JAK2 moBexxaaT 10 HapylieHa peryianus Ha KWHa3HaTa akTUBHOCT.

Crneuunduynara 3a ®X(-)XMIIH JAK2V617F mymayusa e noxanu3upana B CEBAOKHHA3HUS noMeitH Ha JAK?2 npoTenna.
B 3aBucuMoCT OT HUBOTO Ha ekcrpecus U kneTbuHus Tun, JAK2V617F ynpaxHsBa pois WiIM Ha aKTHBHA KMHA3a MM Ha
KHHA33, CBPHXUyBCTBUTENHA KbM MOCTBIBAIINTE CHrHAmH, (< a0Vies 2009)(Levine 2009y o riprBaneTo Ha Tasu MyTamms ce
JI0Ka3a, Ye HaJMYMETO W YBEIMYaBa EPUTPOMIHUTE KOJNOHMM Ha NAlMEeHTHTE M Npeau3BukBa eputponoetun (EPO)
HesaBrcHM pacTex in vitro. KV 2009 116 panko cpemana e apyr Bux JAK2 myramus — B oGmacrra Ha exon 12. Haii-
00110 (yHKIMOHAJHUTE MOCIEANIK OT nosiBata Ha JAK2 MyTauunte BbpXy (M3MO0JIOTHATA HA XEMOIIOE3aTa Ca CJIEIHHUTE:

» Kuerpunure nuauy, excrpecupany JAK2 myranun, Morar 1a QyHKIMOHUPAT HE3aBUCHMO OT
LIUTOKUHOBOTO HUBO;

»  Mulku, TpaHCIUIAHTUPAHH C XeMOIIOETHYHH CTBOJIOBU KJIETKH, chabpxkaiin JAK2V617F 6bp3o
pa3BHBAT EPUTPOLIUTO3a U CIUIEHOMETAIIHS;

» Mumm KOCTHOMO3BYHY JIMHKH, eKcnpecupaimy JAK2V617F npuunnssar [1B mogo6HO cheTOSHHIE ©
TIOBUILICHH XEMOTJIOOWH U XeMaTOKPHT, JIEBKOIINTO3a, METaKapHUOIIUTHA XHUIIEPILIa3Hs,

eKCTpaMeLy/lapHa XeMOII0e3a, CIICHOMET /NS i PETHKYIIHHOBA (rbpo3a B KOCTHHS MO3BK. (0 2009)

Bu3neiictBuero Ha JAK2V617F BbpXy BBTPEKICTHUHUTE BPB3KU BCE OLIE HE € HAIBIHO U3ACHEHO U NMPOABIKaBa Ja
Ob/1e 00eKT Ha MHOXECTBO HM3cienBaHus. Haii-Baxna edexropna ponst urpae STATS mpanckpunyuonnusm ghaxmop,
KOWTO MMa KPUTHYHO 3HaucHHE 3a natorene3ara Ha ®X(-)XMITH. Toif akTHBHO MPOBEX/1a CUTHAIH JI0 KICTHYHOTO SIPO
U JI0 PeANIa TApTeTHHU KJIETHYHH MIPOTEHHH, YUATO AN3PEryalys € CBbp3aHa ¢ MaauraeHus xox Ha ®X(-)XMIIH .

Ocgen upe3 STAT, JAK2V617F ympaxHnsiBa cBOsl MaTo(pU3HOJIOTHYCH €PEeKT Ype3 peauia APYrH HMPOTEHHH, KOWTO

AOBEKIAAT 10 pEMOJCIUPAHE Ha AAPCHUSA XPOMATUH, TpaHC(I)OpMaIII/IH Ha KJIICTbYHUTEC KOJIOHUH, HApYIIAaBAHE aKTUBHOCTTA
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Ha p53, YCHWJIIBAHE Ha LUTOKWHOBATA CBPBHXYYBCTBUTEIIHOCT, YCHUJIBAHEC Ha BBTPCKICTHUYHUTE OKCUAATHUBHU PEAKINU,

AKTHBALMS HA IPOTOOHKOreHH u p. (M 204

YcranoBenu ca 2 konmdectBeHu (opmu Ha JAK2V617F: Xerepo3urotHa U XOMO3UTOTHA. B 3aBUCHMOCT OT TOBa KOS
¢opma e Hamuue, GeHOTUIBT Ha 3a00JSIBAHETO € pa3iniyeH. MexaHU3MbT, KOWTO BOJIH J0 XOMO3HIOTHO CHCTOSHHE B
[0BEYETO CIIyYau ¢ CBbP3aH C MHUTOTHYHH KIEThYHH pekoMOummammm. KV 20 Tppcpcreuero ma JAK2V617F
MYTalusATa ¥ Pa3IMIHOTO HUBO HAa MYTallMOHHHMS TOBAP (XOMO3HMIOTEH MIIM XETEPO3UIOTEH) HE CE OTPA3sBaT HETATUBHO
BBpXy mnpexussiemoctra npu Oomamre ¢ [IB m ET. Jloka3a ce cpimo, e Te HE BOIAT OO IIO-9eCTa JIEBKEMUYHA
TpaHcdopMmanus Mpy Te3u JBe 3a00IIIBaHUS.

Myramusra JAK2V617F ne ce cpema B 100% ot manuentute ¢ pasnuuau OX(-)XMIIH. Habnronasar ce u3BecTHU
pas3nuuus B KIMHUYHKS X0/ U JJabopaTopHaTa KOHCTeNalys Ipy HocuTenute u HeHocurenu Ha JAK2V617F. JlokasaHo e,
ye 6onuu ¢ ET u JAK2V617F uMaT nmo-BHCOKM HHBa Ha X€MaTOKPHUT/ XEMOIJIOOWH M PENIaTUBHO HO-HUCHK TPOMOOLUTEH
6poii B cpaBuenne ¢ JAK2V617F orpunarensute namuenty. CmPPel 2005)

KnmanynaTta XapakTepuCcTHKa Ha MAMEHTHTE, HocuTend Ha JAK2 MyTanuuTte e pa3iandHa MpH pa3InIHUTE ,,KIACHICCKH
OX(-)XMIIH. Paznnumsta B KIMHAYHATA KApTHHA MEKAY MPUCHCTBHETO U OTCHCTBHETO HAa MYTallMUTE CE MPOSBSIBAT B
JIeTaiINTe, HO HE U B TCHEpAIHUA X0 Ha 3abonsBanusta. Hanpumep npu ET npucberBreto Ha JAK2V617F ce acoruupa
C YBEIIMUECH PUCK OT apTepUaiHi TPOMOO3H U € II0-MajIKa BEpOSITHOCT 3a TpaHcdopmaius B noct-ET muenopudposa. [Ipu
IIB mo-BucokustT mytanuoneH ToBap Ha JAK2V617F omnpenesns HalMYUeTO Ha MO-WU3Pa3eH MPYPUTYC M BEPOSTHOCT 3a
duGpoTHIHA TpaHCPOPMALS B KOCTHHS MO3BK. 220" 2010) Hawy_66mo0, HocuTencrBoto Ha JAK2V617F ce cBbp3Ba ¢ 0-
HafpeAHala BB3pacT Ha NAlMEHTHUTE, II0-BHCOKM HHUBAa Ha XEMOIJIOOHMHA, IO-U3Pa3eHa JIEBKOIUTO3a U IO-HHUCBHK
TpMGoLHTeH Gpoii. (Ve 2008)

Comatnunute mytatmu hHa JAK2 exon 12 mnpencraBisBaT Opyr BapuaHT Ha cBpbxakTuBauus Ha JAK2 3aBucumarta
TUPO3UH-KMHa3a. Te ce cpewmaT no-psako ot ,kinacuueckus ‘Bapuant JAK2V617F. Exon 12 B JAK2 e mbpBuUsT Koaupalg
€K30H Ha apToMHXxuOupamuat JH2 ncesnokuHazeH qoMeiiH. 3a pas3iuka oT eAMHUYHATa HyKJICOTHIHA MyTallys, sBsBalia
ce B exon 14 mpu JAK2V617F, npu exon 12 ca unentudunupann 37 myramuu: 11 toukoBu 3amectBanus, 20 BApuaHTH Ha
Jenenuy u 6 1yOauKanum. (Scott 2011) Myramuure Ha exon 12 BoasT 10 3aryba Ha HOpMaliHaTa aBTOMHXUOMpaia §yHKIIHs
Ha JH2 nomeitna, 10 MUTOKWH-He3aBucuMa akTuBarys Ha JAK2 nmpoTenHa U 10 akTUBAIMS Ha 3aJBMKBAIIUTE CE OT HETO
BBTPEKJICThYHM CHTHAJHU NBTHIIA. MyTtamusaTa Ha exon 12 e ommcaHa mpeauMHO npHu manueHtute ¢ [IB u mpu

Scott 2007
MIMONIATHYHA epuTpoLTo3a. oot 2007

[Manmenture ¢ JAK2 exon 12 Myramum ce NIpenCTaBAT C M30JIMpAaHAa €PUTPOIMTO3a M XapaKTepHa KOCTHOMO3bYHA
Mopdomorus. [Ipy HIKOM HHUBOTO Ha CEPyMHHs EPUTPONOETHH € PelylHpaHo, HO MOXKE Jla MMa TaKWBa C HOPMAallHU
€pUTPONOETHHOBU CTOWHOCTH. KpbBHUTE MPOOM HA Te3 MaleHTH Morat Ja o0pa3yBaT epUTPOUIIHH KOJIOHUH, 0e3 na ca
TPETHPaHU C €K30Te€HEH epUTPOIoeTHH, a pu BaF3 mumm nunum — 6e3 crumynanus ¢ interleukin-3. XapakrepHo e, ue
BCHYKH Te3M KOJOHMM ca XeTepo3urotHu 3a JAK2 exon 12 myramum, 3a pasiuka OT XOMO3HUTOTHHMTE KOJIOHHH,
ycTaHOBMMH Tipu  moBedero marueHTH ¢ JAK2V617F-nosuruBHa IIB. Te3n KOJIOHHMH TpOSIBSIBAT aKTUBUpPaHA
¢dochopunanus vHa JAK2 1 Ha ekcTpale/lylapHO peryiupyeMuTe KuHasu | u 2, B CpaBHEHHE C KJIEThUHH KOJOHUH,
nocerw auB (,,wild-type) JAK2 wiu JAK2V617F.

HoBu npoyusanus nokassat, 4e npu I1B kmacuueckara mytanus JAK2V617F ce cpema B Hag 95% ot cirydante, a B
ocrananute JAK2V617F orpurarentu ciydan (0Kolo 5%) e Hannue MyTauns Ha JAK2 exon 12. Parderani 2009 34 5a35pka
ot JAK2V617F, JAK2 exon 12 myranusta e peructpupana paako npu ET u IIMO®. (Dudler 2013)

Mymayuume Ha_mpomoonoemunosus _peuenmop, KONTO B JHTepaTypara ce cpema ome kato ,,myeloproliferative
leukemia protein® (MPL) mmu CD110 (Cluster of Differentiation 110) ca onucanu npu ET u [IM®. I[Iporennsr MPL ce
komupa ot MPL onkoren. 'east MPL mpezncraBnsiBa mpoMOTOp 3a CHHTE3 Ha TPOMOOIOETHH-PELENTOPEH NPOTEHH,
YIPaXHSBAIL CTUMYJIMPAIIO JIEHCTBHE BBPXY AEJICHUETO U MposindepanusiTa Ha XeMOIIOSTHYHHUTE KIICTKH, Haii-Beue Ha
Merakapuonurure. Hskon npoy4yBaHusi ycTaHOBSIBAT, Y€ TPOMOOIIOETHHOBHAT PELIENITOP MIPac PoJisi U B MOJIBPKAHETO
Ha XEMOIIOETHYHHTE CTBOJIOBH KJIETKH B CBHCTOSHHE HAa ,,[OTOBHOCT™ 3a aKTHBaLMs, Npoiudepanyus ¥ YacTHIHA
mudepennuanyst. Mytanunte Ha MPL (1p34) ce otkpusar B okono 4% ot mamuentute ¢ ET, B 8% npu [IM® n mHOTO
PSLIKO 1IpHU [IB. (Vannuchi 2009)
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[pu ET MPL myrarmuure ce orkpuBaT Ha mosuruu 505 wm 515. Myrauuute B exon 10 ca Haii-uecto MPLWS515L/K.
(Boyd 2010) Hpyrust Bapuant - MPLS505N ce cpemra kakTo Ipu XepeauTapHaTa TpPOMOOINTO3a, Taka U MPH NpUIoOUTaTa
(comarngna) ET. ITpu [IM® mytanustana MPL 3acsra mosumus 515 (W515 mutation). HezaBucumo ot BapuaHTa UM
MPL myranuute npeAn3BUKBAT MMOCTOSHHA aKTHBALUS HAa TPOMOOIOSTHHOBHS PELENTOP U CBPBHXUYBCTBUTEIHOCT KBM
LUTOKMHOBH CTUMYJIM, B pe3yJTaT Ha KOETO B KOCTHHMS MO3BK C€ HaTpyIBaT Iuleaja OT TPOMOOLMTO-IIPOM3BEKIAIIN
MeTraKapHOLMTHH KIbcTep. (o 2010

Oco6en nntepec npecraBisiBaT CALR mymayuume (19p13.2). Calreticulin e nmpotenH ¢ MynTHQYHKIMOHAIHO JIeiicTBYE,
KolTO ce cBbp3Ba ¢ Ca2+ HOHM (BTOPHS HOCHTEN Ha CUTHAIHATA TPAHCAYKIWS) U 110 TO3W HAYWH MHAKTUBUpPA TAXHOTO
neiicteue. CALR mpoTewmHBT € JTOKaTu3upaH OCHOBHO B CHAOIUIA3MATHYHMS PETHKYIIYM Ha KIETKHTE OT XEMOIIOe3aTa.
Hammumero Ha macepuns win nenenus B CALR reHa, KOHKpeTHO B exon9 BOAM NI0 IIUTOKHMH-HE3aBHCHUM PACTEX ,,in
vitro®, IbJDKal] ce Ha aKTUBAIMsA HA CHUTHAJIHUTE NMPOBOJHUIM (TPAHCOIOCEPH), KAKTO U Ha CTUMYJIHMpPaHE Ha aKTUBATOpa
Ha TpaHckpunuumaTa 5 (STATS). Myrauusita € ycTaHOBEHa €IHOBPEMEHHO B JIBE NPOYYBAHMS, U3IOJI3BAIIN PA3IHYHU
METOMH 3a MOJIEKYJIapeH aHalM3, HO IOKa3alM €IHAKBU PE3yJITaTH. (Klampfl 2013, Nanglia 2013) 1 rpete nokassar, we CALR
MyTalusITa H3MBIHSABA BakHa poist B maroreHe3ara Ha DX(-)XMIIH. Te3u renermunu nanHu ompepensit CALR
MyTallMiTe KaTo HOB, JBKXEN] MeXaHu3bM B martoreHe3ara Ha ®X(-)XMIIH, koifTo ce sBfBa paHO M HMa
naroduznonorunuHa poist, nogoona va JAK2 u MPL myraruute. [Ipuema ce, ue CALR perynupa STAT curnanuust nbt,
a excripecusita Ha Mmytupai CALR moxe na aktuBupa naroiaorudio STAT curHanute B XeMONIOETUUHUTE KIETKU. (Klampf}
2013) CALR mytamuure npu OX(-)XMIIH Bomst no excmpecws Ha MPOTEHH, KOWTO € 3aryOmil CBOWCTBAaTa CH Jla Ce
CBBP3Ba C CHAOMIA3MAaTHYHUS PeTHKYIyM. OCTaBa HESICHO JalM TOBa € MpuuuHa 3a ycunsaHe Ha STAT curnannte wim
TO3M NMPOTENH UMa JTUPEKTHO MOTEHIMpAIL e(eKT 3a HapacTBaHETO Ha MATOJIOTHYHMSA KJIOH. BB BCHUKH ciydan, obade,
mpu OX(-)XMIIH ce mpmema m3kmountenHo BaxkHata possi Ha CALR wmyramumre 3a mpomsHata Ha JAK-STAT
CUTHAIM3ALUATA.

Hocera ca yctaHOBEHH HKOM crieruduyann xapaktepuctuku Ha CALR myrarmmre:

» CALR myTtanuara ce cpelna H3KIIOUHTEIHO | camo TipH nanuentute ¢ ET (15-24%) umu [IM® (25-
3506) Nenoalia2013) wonro ca orpunarentu 3a Myrauunte Ha JAK2 1 MP. Jlockopo ce cumTalie, de
MyTalusTa He ce nposssiBa mpu [1B, Ho mybOnukanus Ha Broseus J et al, 2014 ocriopu ToBa CTaHOBHIIIE.
Astopure onucpat 1Ba ciay4das Ha [1B, orpunarennu 3a JAK2V617F u JAK2 exonl2, npu kouto CALR
MYTalusITa € yCTaHOBEHA B IPaHyJIOUUTHTE Ha neprdepHaTa kpbB. M B Bata ciryyast MyTamusra ce
chCcTOM OT 52-bp nenenws.

» Myranuure ce SBABaT BUHAry B cnenuduunus C-tepmunancl perrod Ha CALR. Ycranosenu ca 36
THITA HA MHCEPLIMH HIIH JICTICIIHH, IpOMeHAI C-TepMUHATHHS peruon. (o amPf 201%)

» CALR Myranuute ce yCTAaHOBSBAT B IPEYUCTCHHU CTBOJIOBH WJIH NPOTCHUTOPHH KJICTKU, NPUIOOUTH OT
narueHTH ¢ @X(-)XMIIH u octaBat cTaGHIIHH 110 BpeMe Ha €BOJIIOLIMATA Ha 3a00JIABaHETO.

Knuanunu HaOmoxeHus ycTaHoBuXa, e nanueHTute ¢ mytupadl CALR numar mo-HHCHK pUCK OT TpoMOO3H M TO-IIbJTa
MIPEXUBSIEMOCT B CPAaBHEHHE C TE€3M, NMPU KOUTO ca ycraHoBeHH myTtauuu Ha JAK2. [lpu nanuenture ¢ ET, CALR
MyTanuure, 3a pasnuka ot JAK2, ca aconumpaHu ¢ mo-Miaja Bb3pacT, MBXKH II0JI, TI0-BUCOK TPOMOOIIMTEH OpoH, mo-
HHCKO HHBO Ha XeMOTTIOOHH, I10-HUCHK JIEBKOLIUTEH GPOii H I10-HUCHK POLEHT Ha TpoMGOTHIHH yetoxkuenus, <KAmPH 2013
IIpu IM® CALR MyTupanuTe malueHTH C€ XapaKTepu3HpaT C MO-MJaja Bb3pacT, AMArHOCTULUPAT CE C MO-BHCOK
TpomOouTeH Opoi, UMaT IMO-100Bp PHCK M HPH MO-MATBK MPOLEHT OT TAX CE yYCTAaHOBSIBA AHEMUs, JICBKOLUTO3a U
cruaiiceosomun MyTtary. (e 2044

[Ipy HOBOIMATHOCTHUIMPAHM TAIMEHTH KOJNWYECTBEHOTO ompenensHe Ha MmyramumoHHOTo CALR HHMBO Moxe na ce

N li
HM3I0JI3Ba 3a MOHUTOPUPAHE HA e(i)I/IKaCTHOCTTa OT JICYCHUETO U 3a MIPOTHO3UPAHC HA PAa3BUTHULCTO Ha 3a00JIIBaHETO. (Nangalia
2013; Klampfl 2013; Rumi 2014; Rotunno 2014)

Mymauuume TET2 (ten eleven translocation) ce cpemar kakto mpu XMIIH, Taka u mpu Apyrd XeMaTOJOTHYHU
HeorutazMu. TET2 e akTHBEH TyMOp-CYNpecOpeH TI'eH, JOKaIH3upaH BBpXy xpomoszoma 4q24. Excnepumentu ¢ NOD-
SCID mumkn moka3BaT, ue TET2 ce BkIOYBa BHB BB3CTAHOBUTEIHUTE MBTHINA, CBHP3aHH C XEMOIOETHYHATA
tpancopmarsr, PO 2009 1y OX()XMITH myrammnre TET2 06H4aifHO ce MOSBABAT NpPEIN I CIIEN
npunobuBaneTo Ha JAK2 MyTamusi, HO Morar Ja ce MpOSIBIT M KaTO CaMOCTOSTENHO sIBICHHE. B romsiMo mpoydBaHe
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Schaub et al. mpe3 2010 r. ycranossBatr TET2 myranuu B 16% ot nmanuenture ¢ I1B, B 5% npu ET, B 17% npu I[IM®; B
o 14% mpu nmoct-I1B muenodubdposa u noct-ET muenodudpoza u B 17% npu manmentun ¢ ®@X(-)XMIIH B GmactHa
TpaHC(lJOpMaIII/IH. (Ortmann 2015)

Ilocnennu naHHU J0OKa3BaT, 4e MOJEKYSIpHUS U TEHETHUYeH aHalW3d HMaT BakHa DOl B JUArHOCTUYHOTO H
nporHoctudHo nosunmonupane npu OX(-)XMIIH, mpu onpexpensHero Ha pucka OT TpoMmOO3M, MOBEIECHUETO Ha
CTBOJIOBUTE M NPOTEHHTOPHUTE KIECTKM, KAKTO W KJIOHAJTHATa EBOJIONMS Ha OTHENHHMTE 3alomsBaHus. B mpoyusane,
myOmukyBaHo mpe3 2015 r. CA Ortmann u CbTp. H3MOI3BAT TCHOTHITHA XEMOIIOCTUYHN KOJIOHWN KaTO Upe3 MeToJa ,,next
generation sequensing” ckpuamMpar 246 mnareHta, Hocutenn Ha Mmytanusta JAK2V617F, u3Mexmy KOWUTO ThPCAT
Hammune Ha TET2 myranmu. Jloxa3Bat, 4e 3a KMMHAYHOTO TIpeAcTaBsHe Ha pasnunaante Bunose @ X(-)XMIIH, kakro u 3a
euKacHOCTTa OT IPOBEXIAHOTO JICUCHHE 3HAYCHHWE MMa MOCIIEIOBATEIHOCTTA Ha IMOABa HA MyTanuuTe. MyTtanuure,
kakto Ha TET2 taka n Ha JAK2 morar na ce mosIBAT KaTo IbPBO SBJICHHUE IIPH BCHYKHU TPH ,kiacudecku ® DX (-)XMITH.
VYcraHoBsiBa ce, ye npu nanuenture, npu kouro TET2 myraumsra ce sBsBa mepBa u npeqmectsa JAK2V617F (t.Hap.
»TET2 first patients*) e mo BepositHo na ce pasBue ET. O6parHo, npu nanuenty, npu kouto JAK?2 myranusra ce siBsiBa
mepBa (,,JAK2 first patients™) e mo BeposiTHo na ce passue [IB. /lokasBa ce ouie, ye nosieata Ha TET2 myranusta Moxe
Jla ce CIIy4H C eHaKBa BEPOSATHOCT KAKTO IPU XOMO3ZHUIOTHO, TaKa U MPU XETEPO3UTOTHO MPEAIIECTBAII0 HOCUTEICTBO Ha
JAK2V617F. Cpuio Taka, mocienoBaTenHocTTa Ha mosieata Ha JAK2 u TET2 myrtanunre Moxe 1a OKaxe Bb3/ACHCTBHE
BBPXY IPOTHYAHETO, IPOTHO3aTa HA 3a00/IABAHETO I 4 ONPEIEIH 0OYAKBAHHS OTTOBOP KbM JIeucHmeTo, (O e 2015)

B momynammsrta ,,TET?2 first” ce ycTaHOBSBAT CIeIHUTE 3aBUCUMOCTH: TAIIEHTUTE Ca MO-BB3PACTHHU IPH MIOCTABSHE Ha
JMarHo3ata, MYTAllMOHHHUAT TOBAp € MO HHUCHK (IMO-MaabK OpOM XOMO3WUIOTH), HAaOJIONaBa CE€ MO-HUCHK PHCK OT
TpoM6b03u. ObparHo npu ,JAK?2 first“ nmomynanusra Bb3pacTTa Ha MAI[MEHTUTE NPU MOCTaBSHE HA JUArHO3aTa € Io-
MJIaJa, YCTAHOBSBAT CE MHOTO XOMO3HTOTHH CyOKJIOHOBE M € HAJUIIE MTOBHIICH PUCK OT TPOMOO3H.

Wzmexny HOBOOTKpUTHTE reHeTHIHH MyTarmd npu OX(-)XMIIH ¢ Haif-romsimo kmmHIIHO 3HadeHne ca ASXL1, SRSF2
u EZH?2, BCHYKH JJOKA3aHO aCOLMHMPAHH C I10-JIOIIA [porHosa, (Brecaueville 2014; Brecqueville 2012; Guglielmelli 2011) By vypape Ha
879 mauumenta ¢ I[IM® scHO ce AEMOHCTpUpPA MPOTHOCTUYHOTO 3HAYEHHE HAa T€3U 3 MYyTallUU CHOPSIMO BEPOSITHOCTTA 3a
TpancopMaIs KbM ocTpa MuenomaHa Jeskemus (OMJI) u mpexaeBpemenna cmbpr. MM 2083 Myranmure nHa
ermreHetnaHust Moayinatop ASXL1 (additional sex combs like transcriptional regulator 1) ce ycranonsBa B 2 - 5% ot
nauuenture ¢ [1B, B 5 — 8% ot te3u ¢ ET u B 7 — 17% npu [IM®. ASXL1 ce siBsBa kputhueH (akTop 3a QyHKUUsITA Ha
MUEJIOUTHUTE XEMOTOETHUYHU MPOTEHUTOPH. [ €HBT € JOKaNIM3upaH BBPXY ABITOTO pamo Ha xpomo3oma 20 (20ql1).
Henenusta Ha ASXL1 moBexkna 10 IPOMEHU B KOCTHHUSI MO3bK B HACOKAa KbM TMAHIIUTOTICHHS WIIH JUCIIIA3UsI. (Abdel-Wahab
20L1) Myramuure ASXL1 umar goka3aH HeraTuBeH €(eKT BbPXY HMPEXHUBSIEMOCTTa Ha MALMEHTUTE M TOJIIMO 3HAYCHHE
npu crpatudukarys Ha pucka. (2% 2013 Te ce okasBaT HE3aBMCHM IPOrHOCTHYCH PUCKOB (DAKTOP 3@ PAHHA CMBPTHOCT
n tpaHchopmammss B OMIJL IlpemnokeHa e MeXIyHapoJHa MOJIEKYJSIpHA IIPOTHOCTHYHA CKaja, OCHOBaHa Ha
KOMGHMHIPAHETO HA KIMHIYHATE CHMIITOMU U HAJTMYHUTE MyTAlud Py marpentn ¢ OX(-)XMITH. Vamueehi 2003) cyprg ce,
9e ToJisiMa YacT OT HOBOOTKPHUTUTE TeHeTHIHH MyTarwn rpu @X(-)XMIIH B Haii-Onm3ko Obremie me ObIaT BKIFOUYCHH B
peBusupana kiaacuduxarus Ha C30.

Mytanunre Ha EZH2 (enhancer of zeste homolog 2) cbiro umat nporanoctuuHo 3uauenue npu ®X(-)XMITH. Enhancer
of zeste homolog 2 e nokanusupan Bepxy 7q36.1 u Koaupa KataMTHYHA cyOeauama ot polycomb repressive complex 2
(PRC2), xouto mpenctaBnsiBa xuctoH H3 nusmn 27 wmerwntpancdepasa. I[locrmegHara BB (DHU3MOJOTHYHA cpeaa
MOJIIOMara MOJIbPKAHETO W BH3CTAHOBSIBAHETO HA CTBOJIOBUTE KIETKH. Ta3u CcH (YHKIMS H3IBIHIBA upe3
eMUIeHETUYHO TTOTHCKaHE HA TeHUTE, BKIIOUEHH B alonToTH4HUTE npouecu. Cuunra ce, ye npu MITH myranmsara EZH2
npencraeisia “loss-of-function” Tun Myrtauus. (Emst 2010) Iono3upa ce, ue EZH2 mnputexkaBa OHKOT€HHa aKTHBHOCT.
VYcranoBeHa e pasnuyHa yectora Ha MyTtanuure Ha EZH2 npu XMIIH u muenoancmnactiuunre curapomu (MJIC), kato
Te ca Haii-uecti [IM® — B 13% o ciyuante. €™ 2010

Mymayuume IDH1 u IDH2 ca Tt.Hap. ,gain-of-function® myramum. Te 3acsrar renumre, Komupamm isocitrate
dehydrogenase 1 u 2. CpOpanuTe gocera TaHHU 3a POJISITa HA TE3W MYTAIlMH ITOKa3BaT, 4e T€ ca Mo-XapaKkTepHH 3a Ga3uTe
Ha Tpanchopmammsa Ha DX (-)XMITH, orkonkoro 3a xponudnute ¢asu. ['omsimo mpoyusane Ha 1473 manmenta ¢ MITH
ycranossiea IDH1 u IDH2 mytamuu camo B 1.9% npu I1B, 0.8% npu ET u B 4.2% npu [IM®. B OnactHara (a3a Ha
XMIIH, ob6ad4e, yecToTara uM HapacTBa a0 21.6%. Hemo noseue, npu 01acTHa Tpanchopmanus npuckersueto Ha IDH1
n IDH2 myTaruu 6enesxy Jroma mporao3a OTHOCHO IPEeXXUBSIEMOCTTa Ha TTAllUEHTHTE. (Tefferi 2012)
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YecToTaTa Ha Pa3NpOCTPAHCHNE HAa PA3NUYHUTE FCHETHIHN MYTAIlHH NP OTACTHUTE HO30JOTHYHU €IWHHUIN B IpynaTa
Ha OX(-)XMIIH ce nBwxu B IUPOKH TpaHUIM. Pa3nmyHa € W TAXHATA 3HAYUMOCT KaToO IPOTHOCTHYHH (DaKTOpH 3a
mporpecuss u u3xon Ha 3aboimsgBammsaTa. Myrtamumre TET2, IDH, ASXL1 mw DMNMT3A ce cpemar psmko MpH
naruenTute ¢ [1B u ET. (Lundberg 2014)

MonexyaspHUSAT aHadu3 Ha MOBTapAlM ce, MyTupanu resu, Bkmousan] JAK2, MPL u CALR e or uskmouurtenHa
BaXHOCT TIPH CHhBpeMeHHOTO Kiacupunupane Ha OX(-)XMIIH, 3a ompenensHeTO Ha MPOTHO3aTa, PUCKa W HA4YWHA Ha
neyeHneto uM. Ha to3m etamn Haii-nobpe ca mpoydeHn TeHHUTE MyTalluy, KOUTO IPOMEHAT (PU3HOJIOTHIHOTO PA3BUTHE HA
xeMmorioe3ata upe3 akruBupane Ha STAT 3/5 kineTbyHUTE THTHIIA.

IlonacTtosmem ce pa3pa60TBaT pa3JIM4YHUu TApreéTHU MOJICKYJM C TEpaleBTYHO 3HAYCHUE CIIPAMO HAKOU OT TE3U
HpI/IZ(O6I/ITI/I MyTanuyu, C orjica MNpCeAKIMHUYHH, paHHU W HaOop€AHaIu KIMHUYHU U3NUTBAHUA 3a OLCHIABAHC Ha
e(l)eKTI/IBHOCTTa MM KaTo JIe4eOHH CpeactBa u 0e30ImacHOCTTa Ipyu MnpujlaraHneTo HM. HOOBOOTKpI/ITI/ITe TCHCTUYHUTC
MyTalyuu I1pu XMITH HapacTBaT C BCdKa U3MHWHaJIa roJJuHa ThH KaTo CBbBPEMCHHUTC MCTOJAM 3a I'CHCTHUYCH aHaJInu3
TO3BOJIABAT OTKPUBAHCTO HA BCC MOBCUC HOBU aHOMAJIMH, C PA3JIMIHO IMPOTHOCTUYHO 3HAYCHUE U pa3/IndHa 4€CTOTa.

Ot cwrOpaHHTEe MOcera MaHHU 3a Pa3IMYHATE MYTAlWH, BBBICUCHH B MaroreHe3ara W matodmsmonormsta Ha DX(-
)XMIIH, u TIXHOTO KIUHAYHO 3HAYCHHE MOXe J1a ce 0opopMH CICTHUAT Moien 3a pa3putue Ha XMITH:

[TyckoB ¢axrop, mpean3BUKBaIl MyTauus (HenzpecteH???)
I'ereTmaHN pomMerw, Bogemu 1o kioHamHocT (del20q, del13q, TET2 myramum)
Myranmu, npennzBukBany 3abonsBane (JAK2, MPL, CALR)

Mytanuu, npenussruksany nporpecus (TP53/MDM4, PRC2, DNMT3A, ASXL1, CUX1, IKZ1).
(Kralovics 2015)

YV VYV

3.  Cuznannu nomuwia, éveieuenu 6 namozenesama na XMITH

BrnaronapeHue Ha yChbBBPIICHCTBAHUTE 0Aa3MCTHM HAyYHM M3CIIE/IBAHHS CE€ YCTAHOBABAT BCE IOBEUE CHUTHAJIHH ITBTHIIA,
BbBIicueHH B maroreHe3ara Ha XMIIH. Ilpu cBbp3BaHe ¢ XOMOJUMEpPHUTE LUTOKWHOBH penentopu, JAK2V617F
uHnynupa nocrostiau curHanu upes STATS, STAT3, RAS-MAPK u PI-3'K-Akt BbTpekierpynnTe nbTHia. Benukn e
peryJmMpar reHHaTa eKCIpecHs M CrioMarar 3a MpeXXHBsBaHeTo, NposudepanusaTa u qudepeHimanmusaTa Ha KOMUTHPaHUTe
muenougHu nporenutopu. IlyckoBute STATS u STAT3 curHanu ca MHOrO XapakTepHHU 3a MHUEJIOUIHUTE KIETKU NpU
XMIIH.

AxTuBupanero Ha JAK2 mHAynupa TpaHCKPHIIMATA CHIIO M HA HETATHBHU PEryJaTOpH Ha BHTPEKIECTHUHHUTE ITHTHIIA
kato CIS (cytokine-inducible SH2) u SOCS mporewnu, Hamp. SOCS3. [ocnennute, obade, He Morar na OJIOKHpaT
nyckoBusi curHan ot mytupamus JAK2. Or gpyra crpana LNK ynpaxussa HeratuBeH edekt Bbpxy JAK2V617F
CHUTHANIM3alMATa U JOTIpUHACS 3a eKkcrpecusaTa Ha pasnuuaute Gpenotunu npu O X(-)XMITH. LNK myranuute ce cpemar
PSZIKO U ca YCTAaHOBEHM CaMO IPH €ANMHIYHH TTaIlUECHTH.

AxrtuBarmsta Ha RAS curHanams met ce npotuBojeiictBa ot NF1 (neurofibromatosis 1), mpoTenH, KOHTO CTUMYIHpa
aktuBHOCTTa HA GTPase Ha RAS u koiiTo numncBa mpu MaxbK MPOIEHT OT nanueHTute ¢ GX(-)MITH.

4. Ponsa na anzuozenezama 3za pazsumuemo u npozpecuama na XMITH

Benubx mnosBun ce, TymopHuAT KioH mpu ®X(-)XMIIH ce Hykmae OT CTUMYJHM 3a pa3sBUTHE W paspacTBaHe. Te3u
CTHUMYJIH OT €[lHa CTpaHa, ca MHKOPIOPUPAHU B MOTEHIMATIHATA CHEPTUsl HA MOHOKIIOHAJHATa KJIEThYHA JIMHUS, KOATO
ompenens Buaa Ha Heomnasusta. OT Apyra cTpaHa B TyMOPOTEHE€3aTa C€ HaMECBAT CJI0XKHU MOJEKYISPHO-KIEThYHU
B3aMMOJICHCTBHSA, 3aJBIKBAHM OT IIUTOKWHH, KOHTO CE€ CEKPEeTHpaT OT OKOJHATa cpela (CTPOMAaTHUTE EJIEMEHTH B
KOCTHHS MO3BK M KOCTHOMO3bYHATA HUINA), YUATO CIUHCTBEHA IIeJI € /1a CIIOMOTHE 3a OLENABAaHETO W Pa3BUTHETO Ha
KJIOHAJHUA mpouec. EquH oT ocHOBHUTE (pakTOpH 3a MOAABPKAHETO HAa KJIIOHAJIHATA TYMOPOTEHE3a, 332 Pa3BUTHETO M,
yCKOpEHaTa, arpecrBHa MpoJiuQepanyst 1 pa3iupsiBaHe Ha HeHHHUS 00XBaT B KOCTHUSI MO3bK, € AHIMOreHe3aTa.

Anruorenesara e mponec Ha Q)OpMHpaHe Ha HOBU KPBbBOHOCHHU CBHJAOBE OT BEUYC CBHUICCTBYBAIlU TaKWUBaA, KOKITO 3aBUCH OT
Oamanca MCKAY AHI'MOTCHHUTE CTUMYJIATOPU U AHTHOTICHHUTC I/IHXI/I6I/ITOpI/I. Axo HCﬁCTBHeTO Ha TPOAHTUOTCHHUTC
(baKTOpI/I npeogojiee CTonupamunTe G(I)CKTI/I Ha CHAOICHHUTC QaAHI'MOI'CHHU I/IHXI/I6I/ITOpI/I, 3alo4yBa IpoHec Ha
HEOBACKYyJIapu3amus. AHnruoresesara e CBBKYITHOCT OT OMOXUMHYHU ¥ OMOCHHTETHYHU IOCJICAOBATCIIHOCTH, 0€e3 KOMTO
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XKHUBOTHT € HEBB3MOXKEH. TS ympakHsBa (HU3HOJIOTHYHA POJIS IO BpEeME Ha eMOpHOTeHe3aTa, a MOCTHATAIHO yJacTBa B
MIPOLIECUTE HA JKEHCKUS PENPOLYyKTUBEH IIUKbBI U B PAHEBOTO 3a3/paBsiBaHe.

Ponsita Ha aHruoreHesaTa KaTo 3aJb/DKUTEIHO NAaTO(QU3MOJIOTMYHO 3BEHO € JOKa3aHa IpPH Pa3BUTHETO H
METacTa3upaHeTo Ha CoNuAHNTE TyMopH. Cien npuno0rBaHe Ha aHTHOTeHEeH (DEHOTHIT, TYMOPHHTE KJIETKH IPEThPISIBAT
AQHTMOTCHHO “TIPEBKJIIOYBAHE”, KOETO C& MEAUHMpa OT CBPBXEKCIPECHs Ha MPOAHTHOTEHHU (akToOpH, mposudepanus Ha
KIeTKH (Makpodard, €HIOTENHH) W MOOWIM3AaIMsd HAa AHTHOTCHHH NPOTEHMHH (MATPUKCHH METaJOMpPOTCHHA3H) OT
eKcTpanesytapHus MaTtpukc. Cpen Hal-MOIIHUTE CTUMYJATOPH Ha aHTHOTEHe3aTa ca XHMIOKCHATA, aKTHBALHUATA Ha
OHKOT'€HH (HATIp. ras-OHKOT€HA) W/WJIM MHAKTHUBAIMATA Ha TyMOP-CyTIpecHpanuTe TeHu pS3. YCTaHOBEHO €, 9e TYMOpHAaTa

aaruorenesa ce ctumynupa ot JAK2/STAT3 curnamaus meT, kKato aktuBanusata Ha STAT3 ce cunra 3a KpUTHYHA. (Zhao
2011)

OcHOBHHUST MPOMOTOp Ha aHrHoreHesara e vascular endothelial growth factor (VEGF). Toit mpurexaBa cbI0BO-
nepMeabHINTETHH M CHAOTEIHO-KICThYHH MHTOTCHHH CBOMCTBA, KOMTO YIPAXXHSBA Ype3 OCHOBHUTE CH PELEMTOPH:
VEGFR-1 u VEGFR-2/KDR. Toif ¢ B CbhCTOSIHHE Aa CTUMYJIHpPa MHTOTCHHAaTa aKTHBHOCT W Mposndepanusara Ha
eHHOTeHgII KZJOIOegKH, Jia TIOBHIIABA CHIOBHS NMEpMEAOWINTET M Ja WHAYLHpPA Ba3OJMIATALMs HA MAJKUTE KPHBOHOCHHU
chaoBe.

Hepatocyte growth factor (HGF) e mbpBOHawanHO HIACHTHHIMPAH KATO XCMATONUTEH pACTeKEeH (akTop, HO
BIIOCJIE/ICTBHE Ca YCTAHOBCHM M JAPYT'M HETOBM CBOICTBA: peryiaTop Ha OpraHHaTa peKOHCTPYKIMS Ha MHOTO THKaHH,
ydacTHe B KaHIIEpOreHe3aTa M HMHAYKTOp Ha aHTHMOreHe3aTa. B XemomoeTHuyHaTa KackaJHa cHcTeMa TOH CTHMYNHpa
pacTeka Ha XEMOIOCTHUHHMTE NPOTHHTOPH. B HAIM mpemumum mpoyuBamms X&70s 2009 yerapopuxme yBemmueHu
razmenn HuBa Ha HGF npu Becnukun XMITH. OT eana crpana ce 1oka3a BUCOKa MEXIy(haKTOpHA 3aBUCHMOCT MEXKIY
wiasmennTe HuBa Ha VEGF u HGF, koeto oboratu onpenensHeTo Ha aHTMOTCHHUSI TPO(WII X aHTUOTEHHUS TTOTEHIAAI
npu nmamueHTuTe ¢ XMITH. Ot mpyra ctpana Oemre yctaHOBeHa BHcoKa KieThuHa ekcrpecus Ha HGF u merosus MET
penenTop, ChC 3HAYMM IOTEHIMpAIl €PEeKT BBPXY KOCTHO-MO3BYHMS AHTHOTeHEH MoTeHIuan. OTKpHXMe TojJeMH
BapHallii B MEXIyTPYIOBUS aHAIN3, KaTO ¢ Hal-BUCOKH IUIa3MeHH U Ki1eThbuHU HuBa Ha HGF Gsxa nmanuenture ¢ XMJL

ITo-Bucoku mnazmenu kouneHTpanuu Ha HGF crpsimo koHTposiHata rpymna, 0sxa jgokazaHu npu 76% OT MalMeHTHTe ¢
I[IM®, npu TOBa BHB BCUUKH (a3u Ha 3a0omsBaHeTo. OCBEH HaMepeHaTa BUCOKa cTeneH Ha kopenanus Ha HGF ¢ 6pos Ha
JIEBKOLIUTUTE B NepudepHaTa KpbB, Oellle ycTaHOBeHa BUcoKa creneH Ha ekcrnpecuss Ha HGF u MET ot rpanyionurHuTe
MIPEKypCOpH, U OT MErakapHoOIUTHTE. 3HaAYMMaTa CTereH Ha kKopenanust mMexnay miasMen HGF—xknerruen HGF<MET
pelenTopa HU 1ajie OCHOBaHME Ja 3all0J03PEM HaJIM4Yhe Ha B3aUMOBPB3Ka M aBTOKPUHHA CTUMYJIALMSI HA Ta3d OC HA HUBO
MUEIIOUIHH KJIETBYHH JIMHUU, B YACTHOCT B I'PaHYJIOLUTHUTE MPEKYCOPH U B METAKaPHOLMTUTE. YBEIUYEHU IIa3MEHU
auBa Ha HGF 6sxa ycranoBenu cwio npu manuentute ¢ [IB u ET. Anamornaro va XMJI u [IM®, u Tyk Oc Hamure
B3aMMOBPB3Ka MEX]Y IUIa3MEHUTE U KIETHhYHUTE My HUBA. T€3U JaHHM ca B MOJKpeNa Ha Te3aTa 3a yuactuero Ha HGF u
penenropa My MET, kakto u 38 HGF<->MET Bpb3kara B 00mus anrunoreHeH Mexanu3bpm mpu ©X(-)XMITH. Bucokara
crenieH Ha kopenarust Ha HGF—MET Bepurara ¢ apyruTe aHTHOT€HHHU MapaMeTpU: MUKPOCHAOBA I'bCTOTA, KIETHYHHU U
mwrasMeHn VEGF HuBa, s ompezpernst KaTo €IUH OT IIEHTPATHO JeicTBAIIMTe MEXaHH3MH B maTtoreHesta Ha XMIIH.
Perucrpupanara Bucoka cteneH Ha ekcnpecus Ha kierbuHuss MET penentop kopenupa B 3HauMMa CTEIEH € MPOLIEHTa Ha
Onactu B nepudepHara KpbB, a KaKTO YCTAHOBHXME OT MEXAY(haKTOpHHs aHalu3, u ¢ mia3mMeHure HuBa Ha HGF. To3n
¢akT Komabopupa moOpe Chc 3ajM0KeHaTa Te3a 3a HaJIu4dhe Ha akTuBHA aBTokpuHHA pumka HGF—MET, excnpecupana
HAa HHUBO KJIOHAJTHO-KJIEThYHA TMOMyNamusi. 3a MBPBH NIBT B HAmIETO MpOoy4YBaHe Oemle JAEeMOHCTPHpPAHO Ha
HMYHOXUCTOXUMHYHO M Ha IUIa3MEHO paBHMIIE HAIUYMETO HA Ta3uW B3aMMO3aBHCHMOCT M 3HAYUMOCTTA W IpH
HOBOJMATHOCTHIMPAHY TIAIMEHTH C XPOHHYHH MUETONPOTH(EPATHBHHI HeOm a3 y, U o on: Fepiena 2003)

OOmumTe MHTUIA 32 CHTHAIHA TPAHCIYKIMSA, KOSATO CIOJENSAT MHOXXECTBO aHTHOTCHHH MOJIEKYNH, BB3IEHCTBHETO UM
BBPXY KHHAa3HWTE KJIETHYHM IBTHINA M HaMecaTa Ha JpyrH (axkropu ¢ maTtou3nosorHdHO 3HaueHme 3a XMITH
MOJIKPETIAT Te3aTa, Y€ aHTMOTeHe3aTa € MPOIeC, KOMTO ce aKTHBHpPA MATOJIOTHYHO CIE]] IbpBOHAYATHATA MyTanus Ha
€/IMH WJIH MOBEYe TeHN M KOWTO JOMpPHHACS 3a HapyIIaBaHE Ha IIUIOCTHHUS KOHTPOJ BBPXY MHEJIOWAHATA IPOTEHUTOPHA
KJIeTKa. AKTHBHpPAHETO Ha Tpolleca Ha CBPBXCTUMYJIMpAaHA AaHTHOTEHE3a IONPHHACS 3a KOMIUICKCHHS XapakTep Ha
naToreHeTHYHUTE Mexanu3mu npu XMITH.

B ChlllaTa CepHs OT HAIIW MPOYUYBAHUA YCTAHOBHUXMC BHUCOKa CTCIICH Ha KOpEJIallMOHHA 3aBUCUMOCT MCKAY KIMHHUKO-
J'Ia60paTOpHI/IT€ XapaKTCPUCTUKU ITPU IMMATUCHTUTE C XMIIH u creneHTa Ha aHTHOreHe3a B KOCTHHUS MO3bK. Bb3 ocHOBa
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Ha MOJYYCHUTE pe3ynTaTu cuurame, de miasmennte HuBa Ha HGF u VEGF otpassBat He caMO aHTHOTEHHHS ITOTEHITHAI
npu XMIIH, Ho cbIo Taka ¥ KIMHUYHATA aKTUBHOCT Ha OT/AETHATa HO30JOTMYHA eAUHUIIA.

Pouns B pa3ButueTo Ha anruoreHesara umaT ¥ MUKpO PHK-u (micro RNAs), kouTo ca ycTaHOBEHH B MUKPOBACKYyJIapHU
CHIIOTCIHU KJICTKH, CHIICCTBYBAIM B 00IIA KyJiTypa ¢ TyMOpHHU KieTku. [loBeueto mukpo PHK-u ca pasmonoxenu B
TYMOPHHUTE KIJICTKH, MAaKeTUPAaHH B Majdkud Mmexypuera. OT TaM Te MUPEKTHO C€ HACOYBAT KbM 3a00MKAJSAIIUTE TH
SHIOTeIHN KJIeTKHu. Hail-roisiMo BB3AEHCTBHE BBPXY €HAOTEIHHUTE KICTKH € oka3ana miR-9, mpennsBukBama 3Ha9UMHI
MOp(hOJIOTHYHN IPOMEHH B TAXHA KJIeThUHA KynTypa. Zhuang u c¢bTp. mpe3 2012 r. ycTaHOBABAT, Ue ek30reHHaTa miR-9
epexTuBHO penynupa HEBOTO Ha SOCSS, xoero Bomu mo aktuBanmst Ha JAK2-STAT knersunus meT. Taka monmydeHaTta

CUI'HaJIHA KaCKaJa CTUMYJIMpa MUT'paliyiaTa Ha CHAOTCIHUTE KJIETKHU U TYMOpPHATa aHTUOTCHE3a. (Zhuang 2012)

VIMyHOXUCTOXMMHUUYEH MOKa3aTen 3a aKTUBHpAHA AHTHOTE€HE3a B KOCTHHMS MO3BK € H3CIEIBAaHETO Ha MHKpPOCHIOBATa
recrota (MCI') B npo6u ot Tpenanoduoncun npu XMITH. B npoyusane Ha 115 nannenra ¢ @X(-)XMIIH e nokaszano, ue
MCT npu nanuenture ¢ [IM® B npedubpoTnuHa ¢asza e 3Ha4MMO NO-BUcoKa B cpaBHeHue ¢ Tasu npu [IB u ET. Ilpu
nareHTuTe ¢ moct-I1B u moct-ET muenodudpoza MCT e curandukanTHo no-roisiMa ot tasu npu [1B u ET. B cpmioro
BpEME U B CBHUIOTO NpOy4YBaHE € ycTaHOBEHO, ue JAK2V617F MyTauMOHHUAT TOBap, CEpyMHaTa JIAKTaTAEXUIPOreHas3a
(JIAX) ® cremeHTa Ha aHEMHYHHUS CHHIPOM KopenmpaT He3aBucuMo ¢ MCI B KOCTHHA MO3BK. (Boveri 2007)
Nmynoxuctoxumuaau npoyusanus Ha MCI' B xoctHUs Mo3bK mpu mamueHTH ¢ OX(-)XMIIH upe3 excmpecusita Ha
VEGF ca mposennt Medinger u cbTp. pe3 2009 r. [TomydeHnTe faHHA aBTOPHUTE ca CPaBHABAIH C OHOJIOTHYHATA M35Ba HA
3a0omnsaBaHMATa, KIUHWNYHATA KapTtuHa U JAK2V617F MyranmmoHHHs cTaTyc Ha MAIlMEHTHTE. Y CTAHOBWIIM Ca 3HAYHMO
nosuiieHa MCI' u yBenuuena ekcripecus Ha VEGF npu nanuenture ¢ XMIIH B cpaBHeHue ¢ koHTposiuTte. CTeneHTa Ha
onucanure npomenu B HuBaTa Ha MCI™ 1 VEGF ca paznuusu npu pa3auyHUTE HO30JOTMYHH €JUHMIN, KaTO Hail-BUCOKa
ca ycranosenn npu [IM® (IIM® > IIB> MJIC/MITH> ET), (M Heiesa. 2012)

5. Ponsa na npomenenume yumokunosu é3aumooeiicmeusn npu OX(-)XMITH

ChIlecTBYBaT JaHHM 3a HapyIICHH B3aUMOJAEHCTBHS MEXIy LUTOKMHUTE B KOCTHHSA MO3BK Ipu marueHture ¢ dX(-
)XMIIH (napywiena yumorurnosa mpexca). Te3u MpoMeHH ce HAOMIOAaBAT KAKTO B XEMOMOCTHYHA MAPEHXHMHA 4acT,
Taka ¥ B KOCTHOMO3BYHOTO MHKPOOOKPBKEHHE: KOCTHOMO3bYHA CTPOMa M KOCTHOMO3bYHMTE HHUmM. Cumra ce, ue
OHKOTE€HHUTE CHTHAJIM JOBEXKAAT JIO IOBHIIEHA CEKpelMs Ha LUTOKMHU M IIPOMEHST B3aUMOJACHCTBUSATA MEXIy

Tefferi 2011
HEOILIACTHYHHTE KJICTKH M KOCTHOMO3bUHaTa cTpoma. (erren 201D

Panteli 2005,
[pu Bcuuknm ,kmacudecku® ®@X(-)XMIIH ca ycraHOBeHH MOBHUINECHH HWBA Ha WHGJIAMATOPHH ITMTOKHHU. (Panteli

Hasselbalch 2013) " Topa paku Haif-crizo 3a IIM®, NpH KOSTO NALMEHTHTE MMAT HAW-MHTCH3UBHH KOHCTHTYLHOHAIHH
CUMIITOMH, JBJDKAIlld CE€ Ha CBpBbXCEKpeuuss Ha HH(IAMATOPHM LUTOKMHM M HApYILIEHO paBHOBECHE BBHTPE B
uuroknHoBata Mpexa. Tefferi et al.2011 r. ca u3cnenBasy MPOrHOCTUYHOTO 3HAUeHHE Ha HUTOKMHHUTE Tpu [IM® upe3
OTpe/IeIIsIHE Ha CEpYMHHTE HUBA HAa IIMTOKMHOB mane, Bkiarousan( IL-16, IL-1RA, IL-2R, IL-6, IL-8, IL-10, IL-12, IL-13,
IL-15, TNF-a, granulocyte colony-stimulating factor (G-CSF), interferon a (IFN-a), macrophage inflammatory protein la
(MIP-1a), MIP-1B, HGF, IFN-y—inducible protein 10 (IP-10), monokine induced by IFN-y (MIG), monocyte chemotactic
protein 1 (MCP-1) u VEGF. Jloka3Ba ce moBHIlIaBaHe HUBATA HA T€3W IUTOKUHHU, U3PA3EHO Hali-Beue NMPU MAIUEHTHUTE C
[IM®. [lomenHHTENHO ce ycTaHOBsiBa, 4e HuBara Ha IL-8, IL-2R, IL-12 u IL-15 mnpexacraBmsBar He3aBHCHM
nporsocTHyen HakTop 3a mpexuBseMoct npu Gonuure ot IIMd (™1 201D Topa yokassa, de TexecTTa Ha MpoTHUAHE
npu ®X(-)XMIIH He ce ompeznenst camMo OT TojieMHHaTa Ha MYTHpPAJIUS MHEJIOMJCH KJIOH, HO W OT BTOPUYHUTE
nH(}pIaAMaTOPHU TPOLECH, IbDKAIlM ce Ha abepaHTHAaTa LUTOKMHOBA CEKpEeIHs B KOCTHHMS MO3BK M ITIPOMEHHUTE B
KOCTHOMO3BYHOTO MHKpPOOOKpBXkKeHHe. JloKa3aHO e, ue Hai-royiiMO 3HAueHHE 3a NMPOMSIHATa Ha KOCTHOMO3BYHOTO
MHKPOOGKpExKeHne npu XMITH nmar FGF-b, IL-8, VEGF, HGF, PDGFR, TGF-B, TNF-qu OSM, (Réimendo 2001

Husoto Ha dhubpobaactrus pacrexer dakrop (FGF-b) B cepyma na nanuenture ¢ XMITH e 3HAUNTENHO TIOBUIIICHO MTPH
BCHUKH ,,Kknacuaeckn® OX(-)XMITH. Moo 2002) Hag ronsma cepyMHa KOHIEHTpALMS MMa TP MALMEHTH C H3pascHa
KOCTHOMO3Bb4Ha (udpo3a. YcTaHoBeHo € ome, ye FGF-b mpomoTupa pudpobdiactHa mposudepaiius upe3 akTUBHpaHe Ha
MAPK cursansus mer. H2200°)

INosumenute cepymuu HuBa Ha IL-8, perucrtpupanu npu nauueHture ¢ ®X(-)XMIIH ca oTroBopHHM 3a J0Ka3aHOTO in
vitro ycuiBane Ha (pOPMUPAHETO HA EPUTPOLUTHU Kojomu, (COTeBuseall 2009)

VBennuenoro HuBO Ha TNF-o joBexaa 0 NOTHCKaHE Ha akTMBHOTO JedicrBue Ha EPO u G-CSF, koero ob6scHsABa
BB3MOXKHIS 1 JT0Ka3aH cynpecusen edext va TNF-0 BEpXy HOpMalHaTa xemomoesa, Ramondo 2001)
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[Ipoyuena e JAK2V617F-menunpanaTa TeHETHIHA eKCIpecys U Bpb3kaTa i ¢ IL-6 u ¢ IL-6 ¢pamumHHTE MONIEKYIH, TIO-
criermanio ¢ ¢dakropa Oncostatin M (OSM) u unxuGupamms neskemusta ¢akrop (leukemia inhibitory factor-LIF).
YeranoseH e crumymmpar edext Ha JAK2V617F Myrarmmsita BbPXy IPoM3BoACTBOTO Ha IL-6, IL-8 i VEGF. (Hoermann 2012)
MMyHO-XMCTOXMMHYEH aHAIN3 HAa KOCTeH MO3bK IIpy nauueHtu ¢ [IM®, ET u [1B noka3pa MoJI0>KUTEIHO OLBETSABAHE Ha
MeTaKapHOLMTUTE, SHIOTEIHAIHUTE KICTKH M MHUEJIOUAHUTE mporeHuTopu 3a OSM, 10KaTto epUTPOHIHHUTE KIETKH ca
Owm orpuuarenHd. Ta3uw Haxojaka Kopelupa C HOBHIIeHaTa ekcnpecus Ha Qocopwmpan STATS, monexyna,
MICHTH(MIMPAHA KATO OCHOBEH CHTHAJICH [T TIPH OHKOTEH 3aBHCHMAaTa ekcrpecus a OSM, (Hoermann 2012)

6. Kocmnomosvuna gpubposa

KocTHOMO3buHaTa (UOpPO3a € eMH OT OCHOBHUTE TaTtoMopdosoruunu 6enesu npu XMITH. TponechT Ha pubposupane
BKJIIOYBA aKTUBHOTO yYacTHE HA JIOKAJHMTE (QUOPOOTAacTH ¥ MHQUITPUPATMTE KOCTHHS MO3BK JIEBKOLMTH, KOMTO
NOJUTBPKAT MOCTOSHHM MEXaHM3MH Ha Bh3NajieHue. B matomopdosoruunus GUOPOTHUEH MPOIEC Ce BKIIOYBA ChHIINO
aKTHBMpaHaTa Tponudepanus Ha KIETKH, NpUTEKaBad MuHohuOpoGnacteH (eHoTHr. I1aToNOrMYHMTE MEXaHU3MH,
NpeM3BUKBAIIM M MOJNOMAralld pasBUTHETO Ha KOCTHOMO3buHa (ubpoza mpu XMIIH Bce ome 3aaba6oueHo ce
u3yyaBaT M Je€TailiHO W3cienBaT. BriliodyeHuTe BHB (UOPOTHYHATA TeHE3a KIETKM CEKPETHPAT PasiMuyHU PACTEKHH
(akTOpH, MPOTEONTUTHYHM CH3MMHM, MPOAHTMOTEHHH MOJIEKYJIH U (UOPOTEHHM IMTOKUHH, KOHTO BOJAT 10 YBEJHYEHO
HATPYNBaHe HAa ChEIMHUTENHO-ThKAHHU €IEMEHTH B KOCTHHS MO3bK. TOBa JIOBEX/a JI0 MPOrPECHBHOTO PEMOJIETMPAHE,
KaKTO Ha KOCTHOMO3bYHHS MAPEHXHM, TaKa M Ha HEFOBOTO MHKPOOOKPBKEHHUE, KATO Ha (%)HHana ce JI0CTHTa JI0 pa3inyHa
110 CTEIeH JCCTPYKIIS Ha apXUTEKTOHNKATA Ha (PHBHONOTHYHATA KOCTHOMO3bYHA ThKaH, (- Dousse-Kerdiles 2008)

HoBu naHHM Moka3BaT, y€ HHTEH3UTETa HAa PETHUKYJIHMHOBOTO OLBETSIBAaHE B KOCTHHMS MO3BK II0-UECTO HE II0Ka3Ba
Kopenauus ¢ TekecTra Ha nmpoTudaHeto Ha @X(-)XMIIH. B crpuioto BpeMe HalM4yHeTo Ha THUIL | KoJjareH, KOeTo ce
YCTaHOBSIBA 4pe3 OlBeTsABaHe ¢ trichrome e Hali-uecTo acoOLUMUPAHO € MO-TEXKKO NMPOTHUYAHE U C IO-JIOIIA NPOTHO3A.
Jlockopo ce mpueMalle, ye yBeIHM4aBaHeTO Ha KOCTHOMO3BYHHUTE CTpoMasHu (Guopu noBexIa 10 aOHOPMHA XeMOIoe3a,
HO CKOPOIIHHU MPOYYBaHHs BHYIIABAT TOYHO OOPATHOTO, T.€., Y& HAPACTBAHETO Ha CTpoMaiHuTe GuOpH e B pe3ynrar Ha
MOJIEKAIY [TAPCHXMMHHM KJIEThYHM HApyIICHUS. YCTAaHOBEHO €, Y€ YBEIMUYCHATa MACMO3WIHMA Ha KOCTHOMO3BYHH
ctpomanau ¢ubpu ce meauupa ot transforming growth factor-beta (TGF-f) u apyru UMTOKHMHH, OTACISIHA OT
MeraKkapHoIUTHTe. B CIIOKHUS Tpoliec Ha TOCTEIIEHHO pa3BHBAaIIaTa ce KOCTHOMO3buHa (hrudpo3a mpu OX(-)XMIIH ce
BKJIIOYBAT OIE PEAWIAa MOJIEKYJIN M IMTOKWHH, OTAEISHU CBIIO M OT JIPYrd KIETKH Ha KOCTHOMO3BUHHS MapeHXUM U
cTpoMa. (Kuter 2007) B a3y BpB3Ka KOCTHOMO3BbYHA (udpo3a mpu nanueHTute ¢ @X(-)XMIIH e mHOrodakropeH mporec,
KOMTO IPOTHYA € pa3InyHa TEKECT M Pa3IMYHA CKOPOCT.

Ipu mampentute ¢ [IB u ET e moka3aHo, 4e HAIMYMETO HAa PETUKYJIMHOBaTa (UOpO3a Mo BpeMe Ha MOCTaBSHE Ha
P kova 201
JIMArHO3aTa Ce ACOLMMPA C OBUILIEH PHCK OT TpancdopMams kbM moct-I1B win moct ET muenodutposa, Fordnakova 2015)

7. Pons na napywenuama é xemocmazama

Hapymenusita B xemocrazata mpu ©X(-)XMIIH ca enuH OT OCHOBHUTE MATOTCHETHYHH MEXAaHU3MH, IOBEKIAIIN IO
TEeXKKHU YCIOXXKHEHHUS B KIMHHUYHOTO MPOTHYAHE M JIO CMBPTEH H3XOJ. XEMOCTa3HUTE IPOIECH CE€ BIUSAT KAKTO OT
TPOMOOIIMTHUSA, JIEBKOIIUTHUS M €PUTPOLIUTEH OpOii, Taka M OT KaYeCTBEHUTE NPOMEHH B KIETKUTE, ChITBTCTBAIIU BCSIKa
HO30JIOTMYHA SAMHUIIA U JBJDKAIY CE Ha HeiHATa KJIIOHAIHA ChITHOCT U HebamaHcHupaHa mposudeparus.

Kiuananara MaHI/Iq)CCTaL[I/Iﬂ Ha KOAryJallMOHHUTC HapyLICHU:A € XETCPOr€HHAa U C€ NPEACTaBs B 3 Hacoku: XeMoparuu,
TpOM6031/I U HapyuieHHs B MHUKPOLUPKYJIalUATaA. Bw3moxuu ca pasaInIHn KOM6I/IHaIII/II/I MCKIAY TE3U IMMAaTOJOTUYHUN
nmponeca, BKIFOYUTCIIHO U €EAHOBPEMCHHATAa UM U3sBa.

Kpurnuen mpar 3a mosiBa Ha €IHO WJIM HA HSAKOJIKO OT TEe3M HapyIIEHWs € BeIMYMHATa Ha TPOMOOIMTHHS OpOH.
[TapagokcaaHO, HO JJOKAa3aHO €, Y€ CBPBXBHUCOKHAT TPOMOOUIMTEH Opoil mpemonpeens CKIOHHOCT KbM XEeMOparuy U He

I10Ka3Ba [IOYTH HUKAKBO OTHOLICHHE KbM TPOMOO3HTE ¥ MUKPOLMPKY/IAMOHHATE HApymenns, (29 2007)
Tpomboyumen opoii Tpombosu Xemopazuu Hapywenus ¢
(x10°/n) MUKPOUUPKYIauuAma
<1000 ++ - +++
1000 - 2000 +++ +++ +++
>2000 - ++++ -
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[TaToreneszata Ha TpomOo3zure mpu DX(-)XMIIH e xoMIDIeKCHa M BKIIOYBA peAHIA KIMHUYHA (aKTOPH: BB3PACT,
aHAMHEe3a 3a MPeIIecTBAN TPOMOO3H, HaTHOPMEHO TETJIO, XUIICPTOHHUS, 3aXapeH IUadeT, XUIePXOoIeCTePOIeMHUs U JIp.
CamocTosiTenTHa poJisi UrpasT TPOMOOLUTHHAT OpOH, BeIMYMHATA HA JIEBKOLUTHUTE, EPUTPOLUTHTE M (PYHKIIMOHAIHOTO
CHCTOSIHUE Ha CHIOTEIHNTE KIETKH HAa KPHbBOHOCHUTE CHOBE.

7.1. Ponia na mpoméouumnus 6poii u mpomooyumuus Cmamyc

Hockopo TpomboTrunnTe MHIUACHTH npu XMIIH ce cBbp3Baxa ¢ Tpu BHIa MATOJOTHYHH MPOMEHH, HACTHIIBALIN B
TPOMOOLIUTUTE: HAPYIICHO KAYECTBO HA MEOpPAHHHUTE aIXE3MOHHU MOJIEKYNH, NMPUAOOUTH NPOMEHH B TPOMOOIMTHHTE
rpaHyiH (,,lipa3eH’ TPOMOOIUTEH Iy) U AedekTeH TpoMOonuTeH MeTabomm3bM. [10-HOBH pOyUBaHUS MTOKA3BaT, Y€ IpH
nanupeHtd ¢ ®X(-)XMIIH TpoMOounTHTe LUPKYJIUpaT B TIOCTOSHEH CTAaTYC HA aKTUBalUs, KOHTO ce CBBbpP3Ba ChC
CBPBXEKCIIpecHusTa Ha oBbpXHOCTEH P-selectin u ThkaneH dakrop (tissue factor). (Falanga 200) "y cpinenara TPOMOOIMTHA
aKTHBAIMs in VIVO ce I0Ka3Ba Ype3 MOBHUIICHUTE HIBA Ha MPOAYKTH, OTAeNsHH B Iutazmata (b-thromboglobulin u platelet
factor 4) u B ypunara (thromboxaneA2, meraGomurute: 11-dehydro-TxB2 u 2,3-dinor-TxB2). (ensen 2000

AKTHBHpaHUTE TPOMOOLIUTH OCUTYpsIBAT HEoOXOIMMara KaTAIUTHYHA MOBBPXHOCT 3a TCHEpUpaHEe Ha TPOMOHWH, KOWTO
NO-HAaTaThK ABTOHOMHO CTHUMYJHpa TsAXHAaTa COOCTBeHa akTuBalms M arperaims. Ilpum mammenture ¢ ET wu IIB,
HHIyLMpaHaTa OT TPOMOOLMTHTE TPOMOMHOBA TIeHepals € CHJIHO YBEIMYCHAa W € INPONYKT Ha TPOMOOLMTHATa
akTuBanusi. ToBa ce ycTaHOBsSBa Haif-Beue mpu Hocutenute Ha Myrtamusara JAK2V617F. Jloka3aHo e, 4e B Te3W Cirydan

IT0-BHCOKA OT oOMYaifHaTa XeMOCTATHYHA aKTUBHOCT MPOSBABAT JOPH HOBOOOpa3zyBaHUTE TpOMOOIHTH (T.Hap. ‘reticulated
platelets“) (Panova-Noeva 2011)

7.2. Pons na epumpoyumume

ITpn naunenture ¢ [1B yBenuuennte HuBa Ha xemarokpura (HCT) urpast 3HaunMa poss 3a IEPMaHEHTHOTO ChCTOSTHHE
Ha xunepkoarynanus. Ilopumenusr HCT wmoxe na yBennunm TPOMOOTHYHHS PHCK II0 HSKOJIKO BB3MOXKHH
narou3mIornuHu hTA. Half-3HauMMO € BB3ICHCTHETO Ha XWIEPBHCKO3HWTETA, 3aTPYNHSABAIN NPEAMMHO BEHO3HHSA
KPBBOTOK. XUIEPBUCKO3UTETHT U B PE3yITaT HA HEro 3a0aBeHUAT KPBBOTOK, IPUTUCKAT U ,,[IPEMECTBAT" TPOMOOIIUTHUTE
KbM ChlIOBaTa CTeHa. 110 TO3M HAuMH Ce YCHWIBAT B3aMMOBPB3KHTE TPOMOOIMT-TPOMOOIUT M TPOMOOIMT-EHIOTEI,
BCJIEJICTBHE Ha KOETO ce MOoTeHnHpa TpombormTHaTa aktuBanusa. Hemio noseue, npu ET u 1B ca nokazanu npomeHu B
KJIeThbyHaTa MeMOpaHa ¥ BbB BHTPEKJIETHUHOTO ChIbpPKaHHE HAa EPUTPOLIUTHUTE, JOBEKIAIIH JI0 MOSBA Ha €PUTPOLUTHU
arperati M HapylleH KpbBeH Tok. Eputpouutute npu 1B nposiBaBar HeHOpMaliHa, MATOJIOTHYHO YCHIIEHA CKIOHHOCT 32
ajxe3ust KbM CyOeH10TeNTHMs poTerH laminin, aeikaria ce Ha (%ooctbopymauml nHa LU/BCAM, kosTo € MpsIKO CBbp3aHa U
npenm3Bukana oT JAK2V617F curHanHuTe THTUINA. (De Grandis 2013) B pHusiT KPBBOTOK B MaJIKUTE CHIOBE OCUTYpsIBa TECCH
JIONIMP Ha €PUTPOLUTUTE ChC CHIOBHS €HJIOTEJ, IIPOBOKHPA Pa3BUTHUETO HA OMOXMMHYHHU IPOMEHH MO MeMOpaHara Ha
EpUTPOLMTUTE W TIOTEHIMpa B3aWMOAEHCTBHETO Ha EPUTPOLUTHUTE ¢ TpombOommrture. EpurTponmTHuTE arperatn

Barbui 2013
CTHMYJIMPAT MEXIyK/ICTHUHHTE PEaKIWH i B PE3y/ITaT Ce Ch3aBaT YCIOBHS 3a XumepKoarymamus, & 2013)

7.3. Ponsa na noguuienus 1eeKoOuUmMHUs Opoii

HeyTpO(I)I/IJ'II/ITe, OCHOBHHUTC NMPEACTABUTCIIN HA Oemust KPBBEH P, UrpasT ChIICCTBCHA POJIA B IPOLUCCUTE HA AKTUBALIUA
Ha XEMocTasara. OCBO60)KI[aBaHCTO OT TAX Ha peaula MpOTCOJUTUYHU CH3UMU (enaCTa3a, CatepSin G), PCAKTUBHUTC
OKCUI'CHA3HU TPOHECHU, KOWUTO TI'PAHYJIOHHUTUTC NPCAU3BUKBAT U YBCJIMYCHATA CKCIpAaCHUd Ha CD11C BBpPXY TAXHATA
NOBBPXHOCT, MOraT Aa aKTHBHUPAT WU YBPCIAAT KAKTO TpOM6OLII/ITI/ITC, TaKa U €HAOTCIIHUTE KJICTKHM HAa KPBHBOHOCHUTC
CbIO0BC.

[Ipu nmanmenture ¢ I1B m ET HeyTpodmnHarta akTHBanus ce AEMOHCTpPHpa Upe3 TOSBAa HA PA3IMYHHU CHeIHpUIHH
(heHOTHUITHY TIPOMEHU: TOBHIIaBaHe Ha MeMOpaHo-aconuupanusT CD11C u moBumaBaHe Ha MIa3MeHaTa KOHICHTPAIIHS
Ha OTJENIEHH OT TPaHyJIUTe UM NpOTeasu (eracTa3a W MHUEIONEepPOKCHIa3a). BB3HUKBAT arperaTd MEXAy JEBKOLUTH U
TPOMGOLKTH, ¢ BKIKOUYBAHE B HIKOM ciydan i Ha MoHowwruTe. MM M2098) Topa spaunmo npomens cbhroBata peomnors,
KosTO, ocobeHo mpu [IB e CWIHO KOMIUIMIMpaHa OT BHCOKHS XEeMaTOKpUT. HoBocopmupaHHUTE IEBKOIUTHO-
TpomboruTHE arperatu (Nethosis) morar a 664t MyCKOB MEXaHH3bM 38 TPOMOOTHYHHU YCIOKHEHHS.

7.4. Ponsa na endomennume Kiemku

Ennorenaure xnetkn mpu OX(-)XMIIH morat ma moOusT mpo-aaxe3wBHA M HPOKOATyJNaHTHAa MOBBPXHOCT. ToBa ce
IOBJDKM Haii-Beye Ha CBOOOIHOTO HAJIMYME B IHUPKYJAIMATA Ha OTACISHH OT HEYTPO(MINTE BBTPEKICTHYHH IPOTEasHy,
KOHTO YBPEXIAaT ChIOBMS E€HAOTEN M HapyllaBaT HeroraTa ()yHKIHs, OCOOCHO Ta3W, CBbP3aHa C TPOMOOpPETyNaIusTa.
3HaueHHe ce OT/aBa OllIe Ha PEaKTHBHHS OKCHIATHUBEH CTPEC, NMPOAYKT Ha KJIEThYHATa CBPHXAaKTHUBALMs (Haii-Beue Ha
neyrpopwiure). B kpbBra Ha nanuenTute ¢ [1B u ET ca ycTaHOBeHM BUCOKM HHMBA Ha LMPKYJIMPAIIN €HIOTEIHN KIETKU

25

Pe3rome na nayunume mpyooee na oouenm o-p Jluana I'epuesa, o.m.



YMEBAJI ,,Ce. Mapuna“ u Meouyuncku Ynueepcumem ,Ilpoe. /I-p Ilapackee Cmoanog*
Bapnua

B DPas3iMYHO CHCTOSIHHE: B IOKOM, aKTUBUPAHHW, AIlONTOTHYHH, KAKTO M LHUPKYJIHPAIIM [PEKYPCOPH HA €HIOTEJHUTE.
VCIopenHo ¢ ToBa ca OTKPHTH NOBULICHH LUPKYJIHPAINM M aKTHBHPAIIW CHIOTENA MOJCKYIH, KaTo0 TPOMOOMOIYIIHH,
cenextnay 1 (axropa Ha vonWillebrandt, Bcuukn 10 efuH noTeHmMpanm GOPMHPAHETO Ha KIeThYHH arperary. oot 2012)

IMpomenure B xemocrazata npu PX(-)XMIIH ce pa3BuBaT Haii-Bede B NOCOKa KbM HpoOKoazynaumeH dhenomun.
Muenonponudepupanuar KIOH € B CBhCTOSHHE Ja ceKpeTupa HHGIAMATOPHM IMTOKMHM M Jla MpeJu3BHKa
POTPOMGOTHYHH TIPOMEHH B ChI0BHs engoren, FaU2013)

Brnpekn 3aaunmMus puck ot Tpom6bo3u mpu ©X(-)XMITH, u3nomsBaneTo Ha TPaAUINOHHUTE KOATyJIAIIMOHHH TECTOBE HE
€ mocTtaThb4yHO MHpopMaTHBHO. He € BB3MOXKHO 1a ce MpereHu OanmaHca MEXIy IpOo- M aHTHUKOAaryJaHTHHUTE (aKTopH,
HHUTO ITBK €()eKTa, KOMTO YyHpaKHSIBAT TPOMOOIMTUTE W OCTAaHAINTE NPEACTABUTEIN Ha Muenomnoesara. [IpokoarymanTus
JucOanaHC MPpH BCSIKAa HO30JIOTHYHA €MHUIIA MOXKE JIa CE JaKakKe upy3 TJI00ATHN TECTOBE, KaTO MPOMOUHOGA 2eHepayus
B oborateHa Ha TpomboruTa masMa (thrombin generation in platelet-rich plasma - PRP) wnu mpomboeracmomempus B
ISUIOCTHAa KpbB. EHporeHHmsT TpomOuHOB moteHuman (endogenous thrombin potential - ETP) e npoyuyen mpu 111
narrieHTd 1 89 koutponu B PRP. TectBaneto ¢ m3BbpiieHO che u Oe3 thrombomodulin (pusuonoruden aktuBatop Ha
nporenn C). Pesynrature ca npencrasenu karo ETP croTHOMIEHHE (cbe/O6e3 TpomOoMonyiuH). Bucokust ETP Boau 1o
PE3UCTEHTHOCT KbM (DM3HOJIOTMYHOTO JieiicTBHe Ha thrombomodulin 1 ce mpueMa KaTo HoKazaren 3a MpoKoaryJiaHTHa
aKTHBHOCT/ucOananc. TpomboenacToMeTpusaTa B CHIOTO NMPOYYBaHE € MOKa3ana MPOMEHH BbB BpeMeTo 3a (opmupane
Ha cbeupek (clot formation time - CFT) u npu ompenensHe Ha MakCHMalHAaTa yCTOWYMBOCT Ha TpoMOa (maximal clot
firmness - MCF). Kparkoro CFT wnu Bucoxkara MCF noka3BaT KaTeropu4HO MPOKOATyJIaHTHUTE HApPYIICHUS,
cerrpreTBany X (-)XMIIH. Ycranosen e 3Haunmo noBuiieH ETP B 1pmata rpymna namumentn ¢ XMITH B cpaBHeHue ¢
KoHTposuTe. JlokazaHa e qupekTHa kopenanus Ha ETP ¢ TpomOorutHus Opoii 1 0OpaTHa Kopenanys ¢ I1a3MEHOTO HUBO
Ha cBoOomHMSA mpoTenH S, npotenH C u anTHTpOoMOUH. [lannenTure, nexyBanu ¢ hydroxyurea ca Onnm ¢ mo-aucek ETP B
CpaBHEHHE C Te3H, nposexaamy apyro ysedeHne. CFT e 6mino no-kparko, a MCF — 1o-roisiMo mpH MarieHTHTe CIpsIMO
koutpoaure. CFT u MCF ca xopenupaiu 3Ha4MMO ¢ TpoMOonuTHHS Opoil. Benuko ToBa mokasBa, ye manueHTute ¢ DX(-
YXMIIH nokasBat npokoarynanten gucoamanc, (P04 2013

Hanuuuero Ha Xumepkoaryiaius MOKE 1a ce JOKake OlIe 4pe3 WM3CIEBAHE Ha LMPKYJIMPAIIUTE TPOKOATYJAHTH,
NpUa06MTa PE3UCTEHTHOCT KbM TmpoTerH C, HajlMuMe HA AKTMBUPAHM TPOMOOIMTH MM MOTEHIHMAl 3a €HIOTeHHa
TpoMGuHOBa mpoxykims. (7% 23 Pyrepecen e GakThT, Ye HHAYIHPAHOTO OT TPOMGOLHUTHTE TPOMOHHOBO 0Opa3yBaHe &
cwiHo 3aBuuieHo 1ipu 1B u ET, koeTo BeposTHO ce cBBbP3Ba C MOBUIIEHOTO HABO HA HE3PEJIH, C TOJISM TIPOKOAryJIaHTeH
IOTEHIMa TPOMOOLTH B LIMPKY/IHPAILATa KpbB. ( onoveNoeva 201

1.5. ®X(-)XMITH u pona_na épodenama u npudoouma mpomooQuius 3a nosuuenama npoKoazyianmua

AKmueHoCHm npu nauuenmume

BaxeH enleMeHT B IMarHOCTUKATA U OlleHKaTa Ha nporHo3ata npu O X(-)XMIIH e naruuuemo na mpomoogunusn,
ompeeNsia HHANBUIYATHUAT PUCK OT TPOMOO3H TP OTAETHUTE MaIeHTH. Bee omie He e 1o0pe npoyueHa
KOMOHMHAIMATA Ha crieMpUYHNUTE 32 TpOMOOTHYHATa Hariaca JAK2 myTtanuu u Ipyrute puckoBu (HakTopu, ¢ KOUTO Te
Morar Jia ce cpuetasnT. Yenrkara rpyna, usyyasama OX(-)XMIIH ctura no uzBona, 4e BCHIKH TPOMOODHIHN GaKkTOpH,
cpemrany ce B 00maTa nomyJsanys HaceJIeHne, MOTaT Jla UIPasT 3HAYMMa PoJIsd 3a I0sBaTa Ha TPOMOOTHYHH YCIIOKHEHHS
mpu ©X(-)XMITH.

TpomOboTryHaTa pUCKOBA CKajla KOMOMHHMpA BPOJCHUTE W NpURoOuTH (akropu 3a Tpombodunus. Bponenure dakxropn
BKJIrOuBat: Jeduuur Ha nporenHutre C U S, HAa aHTUTPOMOMH, MyTauusi Ha reHa 3a nporpom6uH G20210A u Ha rena
G1691A 3a factor V ‘Leiden”. IIpunoburta TpoMOOpmiINs MOXE 1a ce pa3BHe IPH BCHYKH CHCTOSHHS, MPOTHYAIIU C
XHIIEPKOAryNalus KaTo TeXKH HH()EKINH, aBTONMYHHH 3a00JIsIBaHNs, pa3IMYHH BUOBE COJMJCH PaK, N3TapsSHUS U PaHU,
KaKTO W IpH HIKOW (U3HOJIOTHYHM yCIOBUSA — Hamp. OpeMeHHOCT. Jlocera camo B pBKOBOACTBOTO Ha Mranmmanckara
rpyma ot 2004 1. e B3eTO HOJ BHHUMAaHHE BB3MOXXHOTO BB3JCHCTBHE HAa BPOJCHHUTE TPOMOOQIIHH MapKepH BBPXY
TpoMboTHuHHS prck npu OX(-)XMIIH. 3a cexaneHne B MO-KbCHUTE (BKJI. HACTOSIIM) PHKOBOACTBA TPOMOOQHIHHUTE

IIOKa3aTe He ce M3ION3BAT 3a ONPEACISTHETO Ha PHCKAa M TepanmeBTHYHHS moaxon npu mamuenture ¢ OX(-)XMIIH .
(Barbui 2012)

8. IHamozenesa na xemopazuunume ycnoxcnenus npu OX(-)XMITH

Xemoparuanute ycnoxkanenus npu @X(-)XMIIH ca apyrata cTpaHa Ha HapymIeHHTE XEMOCTa3HH MEXaHH3MHU. Te ce
cpeuiat mo-psaKo oT TpOM6031/ITe, HO UMAaT 3HaYMMa KJIMHUYHA TEXKECT. XeMOpaFI/I‘IHI/ITe HMHIIUICHTH Ca Haﬁ-‘lec’I‘_PI apu
naruentute ¢ [1B (2,9%) u ET (0,3%). Cunra ce, 4e eTHOJIOTHYHO U MAaTO(MU3INOIOTHIHO Te ca MyIATH()AKTOPHU' (Elliott 2005)

26

Pe3rome na nayunume mpyooee na oouenm o-p Jluana I'epuesa, o.m.



YMPBAI ,,Ce. Mapuna“ u Meouyuncku Yuueepcumem ,Ilpog. /I-p Ilapackee Cmosamnoe*
Bapnua

OcBeH BHCOKHAT TPOMOOIUTEH Opoit (>1,000X109/|) CBIIECTBEHO 3HAUECHHE HUMa W HpUOoOUmMuUsm CUHOPOM HA VOn
Willebrandt. To# ce m3passiBa B 3aryba Ha MOJIEKYJHOTO Terio Ha (akropa Ha von Willebrandt (VWF), xoeto mpu
(GU3MIOTMYHN YCIIOBUSL € BHCOKO. Pa3BuBa ce nedunut Ha ¢akropa, MOpaad pasmaj Ha HETOBUTE MYJITHMEpH.
PasrpaxnaHeTo Ha MYJITHUMEPUTE MOXKE Jia CE JBJDKMA Ha CIIOHTAHHOTO MY CBBP3BaHE C YBEIUYCHHUS Opoil TpoMOOIHMTH,
KOHUTO TO ,,04HCTBAT" OT IU1a3mMara. B Te3u ciyuau mpoteonn3ata Ha VWF ¢ yBenuueHa MHOTOKPATHO M CE€ MOJIYJIUpPa OT
nporeazara ADAMTS13.

INaTo¢hu3noNOrHyHO 3HAUCHHUE 3a MOsBaTa Ha MPUAOOUT cuHapoM Ha von Willebrandt Mmorar ma umar omie cnenupuaHA
aHTHATEeNIa KbM HEr0 WM TOTHCHAaTaTa My cuHTe3a. [IpmmoOutmar cuazmpom Ha von Willebrandt e moxe ma ce
QUAarHOCTHIMPA C KOHBEHIIMOHAHY, CKpUHHUpAIIN XeMocTas3ara jJabopatopHu TectoBe. Ilpu m3mepsane Ha VWF:AQ u
FVIII camocrosarenHo, To3u mpuaoOuT nedekT He ce OTKpuBa. B TaknBa cirydam ca HEOOXOIUMH METOIH, YTOYHSIBAIIN
¢yakumsata Ha VWF. Hemocturst My ce mokasBa 4pe3 HUCKUTE aKTHBHOCTH Ha PHUCTOIIUTHH KO(aKTopa M aKTHBHOCTTA
Ha CBBp3BaHe Ha KojiareHa, (Fe0ercl 2000)

QI[ZYFI/I MNPpUYUHU 3a HApYILICHA (byHKIlI/Iﬂ Ha TpOMGOIII/ITI/ITe, BOJCIIa 10 XEMOparniiu yCJIOXHCHUS Ca:

» npunobutus aedpunuT Ha TPOMOOLMTHUTE rPpaHyu (,,CHHAPOM Ha MPa3HUsl Myi1™)
» TOHMKEHA eKCHpecHs Ha TPOMOOIMTHUTE PEeLeTOpH (aAPCHEPTHYHUTE)
» HapylIeH OTTOBOP KbM BB3JCHCTBUETO Ha enHePPHH

Elliott 200
>  HaMaleHa eKCIIPECHs Ha MeMOPAaHHHs [IMKONPOTEHHOB pererrop. ot 200%)

Oco0eHo TeXKH KPHBOM3IIUBH c€ HAa0JI01aBaT MPHU CUIIHO HapacTHaJ TPOMOOUUTEH Opoil, Haii-Beue clie/l CINICHEKTOMHUSL.
TakuBa ciryyan ca OIMCaHH IIPH MAIMEHTH B KIeThbuHa (aza Ha mMuenodudOpo3a, KOUTO ca MPETHPIUIN XUPYypruiecka
CIVICHEKTOMHUSL.

Kimnuynu 0co0eHOCTH ¥ JMArHOCTUYHU MeToau npu OX(-)XMITH

OcuoBauTe KMHIYHA cuMnToMu ripu OX(-)XMIIH ca: crieHOMeranus, KOHCTUTYIIHOHAIHNA CUMOTOMH (HEMOTHBHPAH
(ebOpunuTeT, 3aryba Ha TETJI0, OOWIHN HOIIHY M3MOTSABAHMSA) M pa3jIndHa IO TEKECT aHEMUsI, 3ary0a Ha aleTHT U PaHHO
HaCHIIaHe CJe] XpaHeHe, TUCKOM(OPT B KOpeMa, HaMaJieHa TPYAOCIIOCOOHOCT, ChpOek (0COOCHO Clie/ KbIlaHe), OOJKH B
KOCTUTE U JP. (Geyer 2014) 1]I€HETPAHTHOCTTAa MM € PA3JIMYHA NP OTJENHUTE HO30JUTUYHU €IMHHMIH, 3 KOMOUHALMUTE OT
TSIX MOTaT J]a Hacoyar C rojisiMa BEpOsITHOCT KIMHUIMCTA KbM NMPaBHIIHATA JUATHO3A.

B peauia ciiydyan KIMHUYHaTa KapTuHa HEC € IOCTaThbYHO pas3jinyuMa, nopaau IMpUInoKprUBaHE Ha XapaKTCPHUTE 3a LsjiaTa
rpyna oOum 0coOeHOCTH: CBpBXmposudepanns Ha Oeius KPbBEH pel, NpOsSBEHa C JIEBKOLMTO3a, TPOMOOLMTO3a,
TpOM6OTI/I‘IHI/I, XEMOpAaruyHu yCJIOKHCHUSA, KOHCTUTYIIUOHAJIHA CUMIITOMHA, CPUTPOMEIIAJITUA U TIP.

VYCTaHOBEHO €, Ye TPOMOOTHYHUTE YCIOKHEHUS ca 3HAUUTENHO 1o-4yecTu npu [1B (35-39%) B cpaBuenue ¢ ET (10-25%)
wm [IM® (7-13%). Xemoparumute chmo ca mo-dyectd npu IIB (2,9%), otkonkoro mpu ET (0,3%). Bropuuna
mueno¢pubposa ca passusa no-decro mnpu IIB (20%), otkonkoro npu ET (6,5%). JleBkemnuna Tpanchopmarus ce
perucrpupa Hepsinko npu [1B (5-15% 3a nepuon ot 10 roauHM citex TMarHOCTUIMPaHe HA 3a00JIIBAHETO), T0-YECTO MPH
[IM® (8-23% cwmo 3a nmepuon ot 10 roxuHM ciieqi TUArHOCTKUIMPaHE), W 3HaduTeHo mo-paako mpu ET (2% mpes
bpBHTe 15 TOXMHN ClIel AuarHocTuiipaneto). (KUm20t9)

Hanmuuwero va JAK2 myanus uma Haif-rojsiMa quarHocTudHa texxect mpu [1B (ycranossia ce B 93-95% ot ciyuaute),
nokato nipu ET u [IM® ce cpema no-psiiko, pecrieKTUuBHO B 53-64% u B 58-65%. MyTtanunTte Ha KaapeTUKYJIHH Ce
cpemiat B eauHuyHM ciydau npu [1B, Ho ca TBbpae xapaktepuu 3a ET (16-33%) u IIM® (21-25%). Ilpu ET JAK2 u
CALR MyaiunTe ca B3anMHO H3K/TIOUBALIM CE U ONPEEIAT KOPSHHO PasiHueH X0 Ha 3abomsBanero, M0t

Cnen orkpuBaHero Ha JAK2V617F 3amounaxa mpoy4yBaHWSI HA BB3JECHCTBHETO W BBPXY KIMHHUYHOTO NMPOTHYAHE IPU
pasmmunnte OX(-)XMITH. Hamepuxa ce nosutuBHU Kopenauuu mMexny JAK2 myranuonHus ToBap ¢ aemorpadckure
Oenme3n M KIMHUYHUTE CUMIITOMH. YCTaHOBHU ce, ue manuentute ¢ ET u Hocurencrso na JAK2V617F ca 3Haunmo mo-
BB3PACTHU OT TE3W, NPH KOWTO MYTAIMiATa HE C€ JI0Ka3Ba, UMAT IO-BHCOK JICBKOIIMUTEH OpOM, MO-4ecTo TPOMOOTHYHU
YCIIOKHEHMSI U II0-4eCcTa eBONoLMsI KbM MO. (Ha 2012)

B Harre nmpoy4Base, 0a3upaHo BbPXY JaHHHU OT 163 marMeHTa yCTaHOBHXME MO-BUCOKO HocuTeacTBo Ha JAK2V617F mpu
epBUYHA MUenopuopo3a (70%), B cpaBHEHHE C IIOBEYETO JINTEPATYPHUTE JaHHH. (Tepriesa 2014) IIpu Bcuuky ,,k1acuyecku™
®X(-)XMIIH namepuxme npaBa kopenannoHHa 3aBucumocT Mexnay JAK2V617F myranuoHHUWS TOBap M CTENEHTa Ha
pHcK npu nanuenTure. Jlokasa ce crabwiiHa Kopenanusi MeXay HUBOTO HA MYTallMOHHUS TOBap M KOHCTUTYLIMOHAIHUTE
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CHUMIITOMH TIPH BCHYKH HO30JIOTWYHH TPYITH, KaTO BpB3KaTa Oemie Hai-3HaumMMa Iipu narueHTute ¢ [I1B n xomo3uroTao
HOCHTEIICTBO, W Tpu maruertute ¢ [IM®. 3HaunMH KOpenarmioHHH 3aBHCHMOCTH C€ OTKpHXa MEXIy HHBOTO Ha
tymopHus ToBap oT JAK2V617F, crienomeranusaTa, HuBoTo Ha JI/IX, KOHCTHTyIIMOHATHATA CHMIITOMAaTHKa M pUCKOBATa
ckara npu mnamueHtutre ¢ [IB. Tlanmentute ¢ [IM® wu HocutenctBo Ha JAK2V617F 6sixa ¢ mo-uspaseHa
KOHCTUTYILMOHAIHA CUMITOMATHKa, KaTo pa3iukara € Hali-3HauuTenHa npu xomosurorute (p<0.001) cmpsimo ,,auBusg™
tun. OcBeH ToBa npu [IM® u ET nHocurenure Ha JAK2V617F ce okasaxa ¢ momyepraHa JieBkolmro3a. M3pa3eHara
KOHCTUTYIIMOHANTHA cumnTomaruka pu JAK2V617F HocuTenuTe BB BCUYKH JUATHOCTHYHH TPYITU MOCTaBs BHIPOCA 3a
pasumpsiBaHe Ha MHAMKAaNUUTE 3a ieuenue ¢ JAK?2 naxudburopu.

JHocera ca OCBINECTBABAHH CaMO PETPOCIEKTHBHU MPOy4BaHUSA Ha TpoMOoTmuHUs puck npu OX(-)XMIIH. Haii-HoB
ananmu3 Ha 1179 nanuenra c [1B, ET u [IM® nokasBa, 4e OposST Ha TPOMOOLMTHTE € CHTHH()UKAHTHO CBBP3aH C MO-BHCOK
IIPOIICHT Ha TPOMOOTHYHHM sBJIeHUs. B chIoTo mpoydBaHe e moka3aHo, ue myranuara JAK2V617F e npenukTuBHa KakTo
3a apTepHaHH, Taka U 32 BEHO3HU TpoMOo3H. Br3pactra Hax 65 T., HATMYHETO Ha XHUIIEPTOHHS, THA0ET, TIOTIOHOIYILEHE,
TIOBUILICHH TPUTIIMLEPUIN U BUCOKOTO HUBO Ha XOMOLMCTEHH Ca YCIIOBHUS 32 Bb3HHMKBaHE NMPEJUMHO Ha apTepUaTHUTE
Tpombo3u. Benosuure Tpomoo3u npu OX(-)XMIIH ce 06Bbp3Bat che criennpuuHu GakTopu 3a TPOMOODHIHS: BPOACHH
— tbakrop V Leiden u mpyru BpoJeHH ChCTOSHUS HA TPOMOOQUITHS; TPHAOOUTH — aHTH(DOCHOTHITHIHNA AHTUTENA, KAKTO U
nosumenn guBa Ha ¢.VII1., M2 205 peryna poyusanms 1oBeoXa 10 MOCTYIHpAHE HA 3aBIKHTETHA 33 BCAKA €IHA
HO30JIOTHSI IMarHOCTUYHU KpUTepuu. Te3n KpUTepun He BHHArd KIMHUYHO ca abCONIOTHO aJeKBaTHH, HO Ca OCHOBa Ha
CbBpEMEHHATA JUATrHOCTUKA U KJ'IaCI/I(l)I/IKaI_II/IH Ha Tasu rpyna 3a6OHﬂBaHHﬂ.

B nam matepuan, Briarousai nepuoga 2002—2011 r. B KIMHUKATA 10 XEMATOJIOTHS ca JUarHTOCTHLHMpaHu 260 manueHTa
¢ ®X(-)XMIIH, ot xouro 120 ca ¢ [IM® (na BB3pacT 62.5 + 10.4; xxern 42 u 78 muxe), 77 - ¢ ET (BB3pact 63.0 £ 12.8;
40 xern u 37 mbxke) u 63 - ¢ [1B (BB3pacT 59.4 £ 12.9; 32 sxenu u 31 mpxe). UecToTaTta Ha KIMHAYHUTE CUMIITOMH TIPH
TAX € TIOCOYCHA T0-/I0ITY.

Cumnmom IIB  N=63 ET N=77 IIM®ON=120 Oowo 3a
epynama
AcTeHo-aTuHaMus 12% 64% 97% 77.6%
Homan n3norsiBanus 48% 42% 58% 49.3%
Kopemen nuckomdopt 39% 46% 82% 55.7%
3ary0a Ha TerIo 22% 28% 64% 38%
Coppbex 72% 50% 28% 50%
Kocrtau 6omnku 26% 36% 46% 36%
HemortuBupaHo nosurieHa 12% 18% 18% 16%
TeMmepaTypa
JlecHo Hacuiane npu 24% 24% 78% 42%
XpaHeHe

B KIMHMYHATA TIPAKTHKA TIpe3 MOCIEIHUTE TOIMHH BCE MO-CHIIECTBEH MPUHOC HMa MOJIEKYISAPHOTO NPOoGHIHpaHe ¢ el
OTIpaHMYaBAHE HA OTAENHUTE HEOIUIA3UM, [O-TOYHO KIacH(pULUpaHe, MO-TOYHA OLEHKA HA PHUCKA OT TPOMOO3H,
IPELICHKA HA [IPOrHO3aTa, KAYeCTBOTO HA OTFOBOPA KbM JICUCHHE U TeHEPUPAHE HA HOBH TEPAlleBTHYHU MeTo. oo 2014
Savona 2014; Hobbs 2015) - sy 1i0 4TI HUAT MHTEPEC KbM POISTA M 3HAYCHUETO HA JIOKA3aHHTE 1O TO3H MOMEHT IeHETHYHHU
myTanuu npu GX(-)MIITH, Hanara na ce HANpaBU OMUT 32 OHATJIEABAHE HA 3aBUCHMOCTTA MEX/Y HO3UTHBUPAHETO UM U

pa3anyurdaTa B IPOTUYAHETO HA OTACITHUTE HO30JJOTUYHU €AUHUIIN.

Buag myrauus O0m1o 3a rpynara IIB ET IIMa
OX(-)MITH
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JAK2VG617F ITo-BB3pacTHH ITo-Bucok ITo-BHCOK pHUCK OT JluricBaT moka3aHH
TAIIMEeHTH MYTaI[IOHCH TOBAp: | apTepHATHA KOpeJamnuu
M003u
ITo-Bucok Hb -TI0 U3pas3eH TpoM6o3
Io-Bucok Leu Gpoii | "PYPHTYC: To-manka
BEPOSITHOCT OT
ITo-umcwk Tr 6p0171 ~Ho-ToJsMa ch(l)o Maly B
BEPOSATHOCT OT P P
Mo
¢hubpo3na
TpaHchopMaIHs
Jak2 exonl2 XapakTepHa N3omupana Cpema ce psiako Cperma ce psaKo
npeaumHo 3a [1B E€pUTPOLIUTO3A -
EpUTPOLIMTHA
MUesnonoesa
Mitagu nanueHTu
Husoto Ha EPO
MOXe€ /1a € B HopMa
CALR Haii-uecra mpu Enunnynu cnyyaun Ilo-mnana Bp3pact | Ilo-mmanu
[IM®, caenBaHa oT Y C— MaIUeHTH
ET .
o [o-Bucok Tr Opoit
[Mo-Bucok Tr Opoit
ITo-HUCBK pHUCK OT N
0-I00Bp PHCK
Tp0M6031/I Ilo-HKUCKO HUBO Ha
Hb [Mo-psiako: aHeMust
Ilo-nbara
U JICBKOIIMTO3a
IPEKUBIEMOCT B ITo-nucek Leu
cpaBHenue ¢ Jak2 6poit
MyTalun Io-psxo
TpomMO03u
TET?2 first ITo-BB3pacTHH Hsma nannu ITo-ronsima Hsma nanuu
MalUeHTH BEPOSTHOCT Ja ce
ITo-HucHK passue ET
MYTaI[IOHCH TOBap
ITo-HHUCBK pUCK OT
TpoMO03u
JAK?2 first [Mo-mnanu [Mo-ronsima Hsma nanuu Hsma nanau
MalUeHTH BEPOSATHOCT Jia ce
Mioro passue [1B
XOMO3UTOTHH
CyOKJIIOHOBE
ITo-Bucok puck ot
TpoMOO03U
Ilo-uyBcTBUTENIHU
kM JAK2
MHXHOUTOPH
ASXL1 ITo-ronsama Hsima nanaun Hsama nanau Haii-pucoxka
SRSE?2 BepOﬂ;HOCT oT 4ecToTa
TpaHchopmars Panna
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EZH2 Jlom puck TpaHchopManus B
OMII
Haii-xpatka
MIPEXKUBSEMOCT
IDH1/IDH2 YecroTaTa uM Hsma pannu Hsama mannmn Hsama nannn
HapacTBa B OJacTHa
KpH3a
Jlowa nporuosa

OO0mu npuHOMNyu Ha JedeHue npu ®X(-)XMITH

W36oppT Ha neueHwe 3a Bceku otaeneH manumeHT ¢ OX(-)XMIIH e xommuekcen m ce 0Oa3upa Ha BB3pacTTa,
MIPOTHOCTUYHUS PHUCK, CHMIITOMAaTHKATa U ChITBTCTBANINTE 3a0oisBanus. [Ipe3 2011r. EBponeiickara rpymna 3a m3y4aBaHe
u siedeHue Ha neskemuure (European Leukemia Network - ELN) cb3nane mbpBusi, 6a3upaH Ha JaHHH OT MEKAYHAPOIHH
KIVMHUYHYA W3MUATBAHUSA, alTOPUTBM 3a TEPANEBTUYHO IIOBEIECHHUE IIPU CDX(-)XMHH.(BarbUi 201 Cypraiiku, de B eHH
cilydad TPOIBIKUTEIIHOCTTA Ha KHUBOTA Ipu marentutre ¢ ET u [1B mMoxe na Obae 3HauMTeNHA, JOOIMKABaIIa ce J10
oOnyaiiHaTa 3a Bb3pacToBaTa MOMYJIalus, a B IPYrd - PEaylUpaHa, alfOPUTHMBT MIPH TE3H JBE 3a00IsIBAHUS OIPEACIIT
OCHOBHATa I[eJ Ha JICYEHHETO MM, a HMEHHO IIPEBEHUMS Ha TPOMOOTHYHU VYCIOKHEHUS U KPHBOHU3JIUBH, H
MUHUMAaJIM3HpaHe Ha pucka oT mporpecus kbM mocT-IIB/ET muenodubposza win OMJI. B koHTpacT ¢ TOBa,
TeparnieBTHYHaTta ctparerus npu [IM® ce 6asupa BbpXyY OLIEHKAaTa Ha Pa3lpOCTPAHEHUETO Ha 3a00JIABAHETO (CHMITTOMH,
LUTONEHNH, CIJICHOMETANUs) U BB3JCUCTBUETO UM BBPXY MNpEXuBsieMOcTTa Ha nanuenture. Ilpu paszmuannte DX(-
)XMIIH n360pbT HA MIPABUIHOTO JICUCHUE M TOCICAOBATCITHOCTTA HA TIPIJIaTaHUTE JICKAPCTBEHH CPEICTBA € OT 0coOeHa
BaXHOCT KaKTO 3a MMOTHUCKaHE HA MHUEONponepaTUBHIS MPOLEC, TaKa U 32 YIbDKaBaHE Ha MEPHO/a 10 TPOTPECHST HITH
TpaHchopMaIys.

Tepanesruunute Bb3mMokHocTH pu OX(-)XMIITH BKitOYBaT MEAMKaMEHTO3HO JIe4eHHE, ChOOPa3eHOo C BUJIA U CTaAMs Ha
3a00JsIBaHETO (PSIKO MOBEXKAAIIO O MBJIHO H3ICKYBaHE) M ANOTCHHA TPAHCIUIAHTAIMS HA XEMOIIOCTHYHH CTBOJIOBH
knetku (allo-SCT), kosiTo npu MpaBuiieH NOAOOP Ha MAIIMEHTUTE MOKE Ja ObJie €MUHCTBEHUS KypaOuIieH METOI.

MenukameHTHTe, N3M0JI3BaHU 3a JiedeHne Ha O X(-)XMIIH ce moapasaensat Ha HIKOJKO TPYIIH:

» LUTOPEAYKTUBHU JeKapcTBa (Hail-IIMPOKO M3MOI3BAHH)

» JAK uBXuOUTOpH (TapreTHO JICUEHHE)

» xombunanuu Ha JAK HHXHOUTOPH C APYTH TAPTETHA MOJIEKYIIH
»  CHMITOMATHYHH MEIMKAMEHTH C BTOPOCTENIEHHO 3HAUEHUE

ITpu I1B u ET, aeere ®X(-)XMIIH ¢ Haii-BHCOK TPOMOOTEHEH PUCK 33ABJIO0YEHO € MPoy4BaHa MPOGHIAKTUYHATA POJIS
Ha HUCKU 003U dcnupuH TIO OTHOILIEHNE Ha ChJoBUTE ycnoxxHeHus. [Ipu nauuentu ¢ [1B knmanyHoTO npoyuBane ECLAP
yOeanTeTHO JEMOHCTpHUpa PEAyLMPAaH PHUCK OT CHAOBH YCIOXHEHHMS, O3 MpH ToBa Aa Ce yBelnYaBa CUIHU(UKAHTHO
PHUCKBT OT XEMOparuu. (Landolfi 2009 B 3ammo mucKkHTE 103K aCIMpPHUH OCTaBaT IIbPBA JIMHUS Tepalus NpU BCUUKH MALIUEHTH
¢ 1B, He3aBUCHMO OT MHAMBUyalHaTa puckoBa ckana. IIpm manmenTuTe ¢ HUCHK puck ET pomsra Ha actimpuH Kato
POQHIaKTHYHO CPEJICTBO BCE OIIE HE € HAITBJIIHO W35CHEHA, 0COOCHO B CIy4auTe, KOraTo OTCHhCTBAT CHMITOMH OT

MHUKPOBACKYJIapeH THIIL.

Haii-ctapusaT Meron 3a pexykmus Ha cuMOToMHTE Ipu manueHtute ¢ IIB e guebomomuama. Hackopo oTHOBO ce
MMOTBBPMXA CTApU JAaHHM 32 HeHHaTa e(PEeKTHBHOCT M 3HAYNMOCT OTHOCHO OBP30TO 0OJeKYaBaHE HA CHMITOMATHKATa B
HaJajoTo Ha jeueOHus mporec. Cumra ce, 9e OCBIIECTBSIBAHETO i € MOKa3aHO NP HUBO Ha xemarokputa >45%, daxr,
JoKazaH B KIMHUYHOTO npoyuBaHe CYTO-PV, koeTo ycraHOBsiBa, ue MAIMEHTUTE C KOHTPOJIUPEH XEMATOKPUT UMAT
CHrHH(HUKAHTHO PEAYILMPAH PHCK OT KAPAHOBACKYJIAPHA CMBPTHOCT HJIH rojieMu TpomGozy, Marehiol 2013)

Ipu Bcuukm cumnroMatuyHu nanueHTd ¢ OX(-)XMIIH godewo 3mauenue uma yumopedykmusnama mepanus. Ts
BKJIIOYBA TPU BB3MOXKHH MEIMKaMeHTO3HH rpynu: hydroxiurea, anagrelide u interferon-alpha.

Hydroxiurea e nuannupana npu nampenty ¢ [1B u ET ¢ Bucok puck, anagrelide mpu manueHTH ¢ HHTEpMEINEPEH U BUCOK
puck ET, a interferon-alpha e mokasaH mpu Miagu mamueHTH ¢ Tpure ,kiaacudeckn® @OX(-)XMIIH. Lenra nHa
LUTOPEIyKTUBHATA TEPAIUs € Ja HaMalu KIEThUYHHMAT Opod Ha Mmenonposmdepupanis KJIOH W MO TO3M HA4YMH 72
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penyuupa TpoMOO-XEeMapOrHYHHUTE YCIOKHEHMS. PelleHHeTo Kora M C KakbB MEIMKaMEHT MIe C€ H3BBPILH
OUTOpEenyKIusATa ce 6a3upa Ha npernopbskuTe Ha ELN.

Kaxro 3a ET Ttaka u 3a [1B mppBaTa nuHHSA HUTOPEIYKTHBHA Tepamus BKiIousa hydroxyurea (HU), 3a kosTo e qoKa3aHo,
Yye HaMalsiBa 3HAYMMO TpoMOOTHUHKTE yenoxHeHus. Anagrelide ce mpenopbuBa kato BTopa JuHUS JeueHue mpu ET, HO B
HSKOM HAlMOHAJTHH PBKOBOJACTBA (DUTypHpa KATO MbpBa JHUHHSA TPH MAUKUCHTH C BHCOK pHUCK. ChIIECTBYBaT NBE
npoyuBaHusi, kouto cpaBHsBaT edekra Ha HU m Anagrelide. Ennoto - PT-1, mpoBeneHo Bbpxy momynanus ot 809
nanueHTa ¢ ET ¥ BHCOK PHCK OT CBHIOBH HapYIICHHS, OTYWTA MO-mo0pu pesyntatu mpu jeueHue ¢ HU oTkomkoTo ¢
Anagrelide, kakTo 1O OTHOIIEHHWE HA pEXYIMPAHETO HAa TPOMOOUHUTHHUS Opo#, Taka W CIPAMO TPOMOOTHYHHTE
yenoxaerns. MM %) HenocraThk Ha TOBa NpoOydYBaHE €, Y€ ToNMa 9YACT OT MAMEHTHTE ca OMIM Ha OasHCTHA
MPOMIAKTHKA C ACTTHPHH.

Pasmiuan pesynratu ca momydern ot npoyuyBaHeto ANAHYDRET. To e mpoexeno Bbpxy 259 mammenta ¢ ET BB
BHCOK pHCK 1 cpaBHsBa anagrelide ¢ HU B nBe ,,unctu’ pangoMusupanu rpynu (Opu mpeMaxBaHe Ha NPOPUIAKTHIHOTO
npunarade Ha aspirin!). He ce ycraHOBsiBAT CHUTHU(UKAHTHH DPa3idyds MEXKIy ABETE TPYMH MALHECHTH, KAKTO IO
OTHOIIECHHE YecTOTaTa Ha apTepUaliHi, BEHO3HH TPOMOO3U W TEKKHU XeMOpaIiTHl YCIOKHEHHUA, Taka M CPAMO
yecroTara Ha TpaHcdopManus Ha 3a6osBaneTo B OMJI mim Muenouposa, G 2013)

[NoHacTosIeM IUTOPEAYKTUBHATA Tepanus npu nanueHtute ¢ ET, konTo uMart Hail-Ibira mpeXuBsieMOCT BCpe] BCHUKU
OX(-)XMIIH, ce ochmecTBsiBa ¢ XHIPOKCUYypes, HHTepPepoH mwin aHarpenua. ChIOTO JICYEHHE ce OTHACS U 32 OOITHUTE
¢ IIB, Bompekn ue Hackopo Oemre ogoOpeHO mpuiaraHe M Ha ruxolitinib mpu mamueHTH ,,c HEaJeKBaTeH OTTOBOP HIIH
HEMOHOCUMOCT KbM Xuzpokcuypes“. Vannuci u cbrp. (2015) cpaBusiBar ruxolitinib, mpunosker caMOCTOSITENHO ¢ Haii-
no0OpaTa HaJW4HA Tepamus Mpy nanueHTty ¢ [1B, npu KouTo Beye € MpOBEKAAHO MbPBa JHHHMSA JedeHue. Te ycTaHOBsBAT,
ye ruxolitinib ynpaxHsiBa ciieHuTe eeKTU: M0-A00BP KOHTPOJ BHPXY HUBOTO Ha XEMAaTOKPUTA, MO-U3pa3eHa pelyKIus
Ha CIUICHOMETaJHsATa, MO-CIIOJYYIMBO IOTHUCKaHE Ha KOHCTHTYI[MOHAJIHUTE W CBbp3aHu ¢ [IB cummTomu u He Ha
TIOCTIC/IHO MSICTO — TEH/ICHIHS KbM MO-PSIKO HACTBIIBAILM TPOMGOTHYHH TposiBy. (V2"1e 2019)

XumpokcuypesTa e Haif-CTapoTo, H3MUTAHO JIEKAPCTBO C IIUTOPEIYKTHBEH e(EKT, IMPOKO U3MON3BAHO TPH JICYEHHETO HA
pazmuuan MITH. TlonacTtosiieM ce NMosBUXa JaHHM 3a HeraTuBHO BiusHue Ha HU BBpXy XeMomoesaTa, 0co6€HO MpH
TIPOLIKUTENHOTO i ¢ TOJMHY MpHJIaraHe NpH Ibiroxkuseeny namuentd ¢ ET u T1B. YcTaHOBEHO €, 4e HUCKHUTE JI03H
hydroxiurea nuxyuupar rpemku B peruikamsta Ha JJHK, Moguduumpar crpykrypata if 1 BOAST /10 A€Nelus Ha KbCOTO
pamo Ha xpomosoma 17. (At 20LL Kiladiian 2013) 1ry 5 kenrenHoTo nedenne ¢ hydroxiurea e CBBP3aHO ¢ TOSBA HAa MaKpo-
METaJIoLMTH B KOCTHHS MO3bK M TepudepHaTta KpbB. Te3n Geiesu ce IbIKAT HA JOKA3aHM JMCILIACTHYHY HApYIIEHHUS B
epuTpoIoe3aTa.

B namara npaxtuka ot 263 nmanuenta ¢ XMITH, nekyBanu ¢ HU npe3 nocneguute 10 roguHu, u3pa3eHa MaKpoIuTosa, a
B HAKOM Cliydaud UCTHUHCKa MErajonuTo3a ¢ YaCTU4Ha, JIMIICBAlla WIIn HpeOGHaHaBama XUINEpXpoOMUA HA CPUTPOLUTUTE
HabmronaBaxMe B 78% OT caydaure.

Pexombunanmuusm__interferon-alpha (rIFNa) u nezunupanusm_interferon-alpha (Peg IFN-o) ca nokazanu csosra
epextuHoCT nipu ET, [1B u B Havanaute cramun Ha [IMO. (Rank 2014) IIpu maunentute ¢ [1B u ET, HeneBKeMOreHHUSIT
nerwupad (PEG) IFN-20 e anrepratuBa Ha HU, ocoOeHO 3a mo-MiaguTe WHAWBHIN. Y CTAaHOBEHO €, Y€ JICYEHUETO C
IFNo nHIynupa XeMaToJIOTHYEH OTTOBOp B 76% 1 77% ot nanueHnTtute, cboTBeTHO ¢ IIB u ET. Ilpumoxenuero Ha Pe§
IFN-0. Boau g0 HamamsiBane Ha JAK2 MyrauuoHHust ToBap B 15-20% or naumenture ¢ [IB/ET, (QuinasCardama 2013)
KnuHngHMAT ¥ MONeKyJapeH OTrOBOPH 3aBUCAT OT TEHOTHWIHHS (OH MpU OTIENHUTE MalueHTH. PaHIoMu3mpaso,
KOHTpOJMpaHo BBB (aza 3 mpoyduBaHe, CpaBHsIBAIIO €PUKACHOCTTA W O€30MacHOCTTa HAa HOB, MOHOIETHIHNPAH
(monopegylated IFN) cpemny HU mnpu mnammentu ¢ IIB BB BuCOKO puckoBa rpyma (PROUD-PV ftrial;
www.ClinicalTrials.govidentifier¥NCT01949805) e B Hanpeanana ¢aza Ha crOupaHe n 00paboTBaHe Ha JaHHHUTE. Bede e
nokazano, 4e rIFNo craTHCTHYECKH 3HAYMMO peaynupa Opost Ha KieTbuHHuTe KiaoHOoBe ¢ JAK2 myramum W BOaW 10
HaMalsBaHE Ha CHIOBHTE WHIHICHTH, ocoOeHo mpu mamuentute ¢ [IB u ET. B mpoyuBane Ha eekTUBHOCTTa Ha
nunrepdeponute B rpyna ot 34 nauuentu ¢ [I1B, ET n [IM®, npensapuresiHo JIeKyBaHU C XUAPOKCHYpEsl, aHarpein,
Oycyidan, kakTo U HoBoauarHoctuuupan, rIFNo e npunaran B cpeasa noza 9 MIU (6-15MIU) B npoxbiokenue Ha 81
Mmecena, a Peg IFN-o - B cpenna 1o3a 45-95 g 3a Bpeme ot 8 mecena. IIbaeH otroBop e noctursat B 42% OT nalueHTuTe
¢ IIB, npu 60% npu nanuenture ¢ ET u npu 30% ot nanuenture ¢ [IM®. [Ieanust otroBop npu namnuenture ¢ [1B
BKJIFOYBA MOJIEKYISPEH 0TroBop. (aova 2015)

Wnrepecna e mybnukarmsata Ha Verger et al. (2014), kosito mpoyusa edexra ot jeuenue ¢ rIFNo npu nanuent ¢ ET u
CALR wmyramust. YcraHoBsia ce, ye kioHoBere, Hocem camo CALR myramms ca 4yBCTBHUTEIHH KbM JICYEHHETO, HO
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HAJIMYMETO Ha MOBeYe OT eHa MyTalus OMpeiens MO-JIOM MOJEKYJspeH oTrosop. KIOHOBeTe, chueTaBalld JAPYTH
MYTALMA HMAT T10-JIOLI OTTOBOP KM Tepamusta ¢ rIFNq. (Vereer 2014)

MonekyISIpHUAT U XEMAaTOJNIOTH4eH oTroBop npu jedeHue Ha [1B ¢ rIFNa e mpoyden ot Them u cbrp. (2015), kouto
JOCTUTAT 10 CJIECTHUTE M3BOAM: 1) OTTOBOPWIMTE C XEMaTOJOTMYHA W/WIIM MOJIEKyJlapHa PEMHUCHS HE CE BIUSAT OT
HaAJIMYMETO WJIM JIMIICaTa Ha XPOMO3OMHH abepalnuu; 2) JEYSHUETO € JI0BEJIO A0 3HAYUM XEMAaTOJIOTHYEH M MOJIEKYyJIapeH
OTrOBOP IPH MOBEYETO OT MAIMEHTUTE; 3) MPH ITBJIHUA XEeMaTOJIOTHYEH OTTOBOP NPOLEHTHT Ha MOJICKYJISIpHA PEMUCHS €
0-BHCOK; 4) KIMHWYHHAT ¥ MOJEKY/ISPEH OTTrOBOpHM ca Hesaucumu oT JAK2 MyTammommms Ttopap. (o 20%%)
CeneMroauiIHo mpocieasBaHe Ha erKacHOCTTa U Oe3omacHocTTa OT JederneTo ¢ PeglFN2a npu mammenTn ¢ ET u I1B,
MIPWJIOKEH B pa3nudau 1031 (0T 90 mo 450 MKT.) IpH CpefHa MPOABIDKUTEIHOCT Ha JedeHneTo §7 M. Oemie choOIIeHa Ha
roJUIIHATA cpellla Ha AMEpUKaHCcKaTa XxeMaTojgorndHa acouuanus — JlexkemBpu 2015 r. IIbaeH xeMaTosorudeH OTroBOp
€ TocTurHar B 76% OT ciydanTe, MOJNEKYJIsIpHa peMUcHS - B 63%, ¢ mpoabmKuTeHOCT 53 Mecena. CTpaHUYIHH SIBICHUS,
HaJIOXKWJIM TIPEYCTaHOBSIBAHE HA JICUCHUETO ca HabmomaBaHu npu 35% OT manueHTuTe (IPEANMHO CHIOBU YCIOXKHEHHUS
WJIM TIporpecHs Ha 3aGonsBaneTo), Masrovat, 2019)

Anagrelide, MequkamMeHT, W3BECTCH C MOBeYe OT 15 TOAMINIHA WCTOPHs, MPOSIBIBA peauiia ePeKTH, KOUTO 3acsirar
€IIMHCTBEHO MerakapHOIMTHaTa KpPbBHA pelula, T.€. TOl € CEJCKTHBEH MHXMOMTOpP Ha Merakapuouuronoesara. Te3u
e(eKTH ce OCHUIECTBSIBAT Ype3 MOTHCKaHE Ha MerakapuouuTHata audepeHuuanus u npoiudeparys, HamalsBaHe Ha
pa3Mmepa, NMOBBPXHOCTTA M IUIOMJHOCTTa HAa MeErakapuouuTuTe. JlokasaHo e, 4e TOH He NposiBaBa JEBKEMOICHEH
MIOTEHIMAT U C€ SBSBA alTEpHATHUBA Ha JICUCHHUETO C XUAPOKCHYypes MpHU TMAlMeHTH ¢ TpomoOormro3a. EdexTsT My e
peBep3uOMIICH U IIPOIBIDKaBa MEXAY 4 1 8 THU cJiel IpeyCTaHOBsABaHE Ha IPHEMa.

Ruxolitinib e HoB, mepopanno npunoxum uHxuOUTOp Ha Janus-associated kinase (JAK) (JAK 1 u 2), ¢ noTeHIHamHu
AHTHHEOIUTACTHYHHN ¥ UMYHOMOJyIHpamu neictBusi. Toil ce cBbp3Ba CHEU(HUYHO C THPO3MH KMHA3HUSA MPOTEHH H TO
uaxubupa. ToBa BOAM 10 pemylMpaHe HA TPOIECHTE Ha BBHTPEKICThUHA AKTHBAIMS M MHXHOMpaHE HA KICThYHATA
nposudeparnus. Cpeanata MakcuManHa HHXHOHTOpHa KoHueHtpamus Ha Ruxolitinib (1IC50) 3a JAK1 u JAK2 ¢
cpotBeTHO 2.8 Nmol/L u 3.3 nmol/L. Cnen npuema my HuBoto Ha pochopunupanus STAT 3HAUUTETHO HAMAIABA, KOETO
e Mapkep 3a motucHara JAK akTHBHOCT M TOBa C€ OCBINECTBSBA 110 J03a 3aBUCHM MexaHu3bM. He e peructpupana
(apmakorHaMUUHa pehpaKTEPHOCT.

Ruxolitinib mma HAKONKO 0COOEHO 3HAYMMM 3a Ka4eCTBOTO Ha JKMBOT Ha maunueHTuTe ¢ [IM® edektu: penynupa
CIUTEHOMeETaJHsITa U 00nex4yaBa cucreMuure cumnromu. [Ipoyuasanusita COMPHORT-1 1 COMPHORT-II nokazaxa, 4e B
52% ot nmanmenrtute ¢ IIM®, tperupann ¢ Ruxolitinib, ce ycraHoBsiBa HamalsiBaHe Ha CMBPTHHS M3X0J], B CPABHEHHUE C
Te3H, TONYYIIN Hali-100POTO BE3MOXKHO sedeHue, Coranes 20139)

Harckata rpymna o u3ydaBane Ha XMIIH e mposena mpoyuBaHe Ha kKoMmOuHaiusaTa ruxolitinib miroc IFN-02 (Danish
COMBI trial) nmpu namuentu c I1B, xunepnponudeparuBHa ¢aza Ha [IM® u moct-IIB M®. IIbneH kiuHHKO-
XEMaTOJIOTHYEH OTTOBOP € perucTpupad B 63% oT 1pu1aTa rpymna, kato epekTsT e Hail-no0sp mpu [1B (67%). PexxumsbT e
J06pe TONepUpPAH H Ce IPENOPbUBA, 0OCOOEHO MPH NALMEHTH C H3PA3eHH KOHCTHTYIIHOHATHH CHMITTOMH, (' KKeisen SU, 2015)

[MonacrosieM NpoTHYAT KJIMHUYHKA M3MUTBAHUs B HanpenHan craauii (dasza 1) 3a epexruBHOCTTA M GE30MACHOCTTA HA
HOBHU MOJIEKynH, nHXuOupamu JAK THpO3WH KHHa3UTe U B3MOXKHOCTHTE 33 CHHEPIHYHA Teparnus, [ejlla 3acHIBaHe 1
moTeHIMpane Ha aktuBHOCTTa Ha JAK wmaxmOurtopure. IIpoyuBa ce chIIo KOMOWHHpPAHO JiedeHHe, BKiouyBamo JAK
WHXUOUTOPH M MHXUOUTOPU HA JPYrd OMOXMMHYHM KJIETHYHH ITBTHUINA, CMUTCHETHYHU MOJYJATOPU U MHXUOMTOPH Ha
Tenomepasara. (Harrison 2015)

Jocera He € OTKPUTO MEAMKAMEHTO3HO JICUeHHE, KOETO J1a Bb3CTAaHOBH HAITBJIIHO CHCTOSTHMETO Ha maruentute ¢ [IMO,
KaKTO W J]a BBbpPHE MPOIECHTe Ha KOCTHOMO3buHa (mOpo3a. EnuHCTBEHO aloreHHaTa TpPaHCIUIAHTAIMS HAa CTBOJOBU
KJIeTKH OM MOrja Jja OBeAe A0 IBJIHO m3nekyBaHe. ['pynara ,xanaunatu® 3a Allo-SCT BkiouBa MHTEpMEIUEpEeH-2 U
BrCcOK puck mo DIPSS u Hanmume Ha HEOIArOMPHUATHU HUTOTCHETUYHU aHOMAIIHH. (Tefferi 2011) [Nammentute ce moxdupar
criopes Bb3pacTOBH KPUTEPHUHU M HaJIMYKMe Ha KOMOPOUIHOCTH, Thi KaTO IMOCT-TPaHCIUIAaHTAIIMOHHATA CMBPTHOCT € TBHP/IE
ucoka. B M Jlocera npncBaT MpOCIEKTHBHH, PAHIOMH3MPAHH MPOYYBAHMS, KOHTO 1A M3CIGIBAT YCIOBHATA W
¢axropure 3a cnorywmB nu3xoxa oT allo-SCT. PuckoBere oT oTxBbpisiHe Ha TpaHcmianTanta, GVHD u cBbp3anara c
KOHAUIUOHUPAIINS PEXUM TOKCUYHOCT, MOraT 3Ha4MMO Jia BIIOLIAT M3XOJa OT Ta3W MpoueAypa U JOPHU Aa CHKpATIT
OuYaKBaHaTa NMPEKUBSIEMOCT Ha ManueHTa. Pemennero 3a ochimecTrsBane Ha allo-SCT ce 6a3zupa Ha omie MHOTO (axTopu:
Opoli epUTPOIMTHH M TPOMOOIUTHH TpaHCPY3WH (aTOMMyHHM3AIUA), BB3pacT (TpaHUYHATA BB3pAcCT HE € yTOYHEHa
HAIBJIHO), Hann4ue Ha AoHop U HeroBus HLA cratyc u np. IIpenu na ce B3eme pemenue 3a allo-SCT manueHTsT TpsiOBa

99 ¢
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TpaHcIIanTHpanu 6ot ¢ [IM® mokassa 47% obla MPe:UBAEMOCT B PAMKHATE Ha 5 TOMHN M PETPECHBHO PasBUTHE Ha
dubposata B 40% oT crydaute. (Tefferi 2011)

[TonacrosimeM HapacTBa H3IOJI3BAHETO HAa HEMHUENO0A0JaTUBHUTE KOHAMIMOHMPAIIM PEXKHMMH W TOBa pa3LIMpsBa
Bb3MOXKHOCTHTEe 3a mnpunaraneto Ha allo-SCT mopu mpu mo-Be3pacTHHTEe NalueHTH. [lanmentute mox 45 T. ca
MOJIXOAAIIN 32 HWHTEH3MBEH KOHIHULMOHMpAI pEeXHUM, JO0KaTo 3a Te3n Mexay 45 um 65 1. ce mnpenopbuBa
HemuesoadbnaTuBeH pexuM. [lanmenture Haj 65 T. ca Hall-MOJXOAIIH 32 eKCIIEPUMEHTAITHO JISYEHHE C HOBU MOJICKYIIH,
LeIISIIIY 3a0aBsHE Ha MPOTpecHsiTa Ha 3a00JIsIBaHETO.

B 3aximrouenne, BBIPEKH, Y€ CHITHO C€ MPETophyuBa MIPH HHTEPMEANEPEH PUCK-2 U BUCOK pHUCK, allo-SCT e ¢ orpanmdeHo

NPHIIOKEHHE, CAMO B TPYIIATa O-MJIA/M NALHEHTH; CBHP3aHa ¢ ChC 3HAYMMH yBPEKIAHHS H BHCOKA CMBpTHOCT. (BaeN 2010
Gupta 2011)

B wmoHorpadusita moapoOHO ca ONUCaHM CHBPEMCHHTE TMPEACTABM 3a CTHOJIOTHSTA, IaTOreHe3aTa,
natopu3noIOTHsITa, KIMHAYHATA KapTUHA WM JICUCHUETO Ha BCUYKH ,kiacuuecku® ®X(-)XMPH: IIB, ET u
[IM®n

Pe3omera Ha nyOsMkanuy B 0bJIrapcka nepuoauKa

Ne7. A. Kenazkoea u JI. I'epuesa. AHTHOI'EHE3A IIPH MHUEJIOIIPO/IH®EPATHBHHU
3ABOJIABAHHA

AHTHOTEHe3aTa € YCTaHOBEHA KaTO 3aJBJDKUTENICH MPOIleC B PAa3BUTHETO HAa CONMMAHWTE TyMmMopHu, a VEGF
(Vascular endothelial growth factor) xaTo Hail-OTEHTHUAT WHAYcep cpel (aKTOPHUTE, Y4acTBAIId B TO3H
npoiiec. 3HAUCHUETO HA aHTHOTEHe3aTa B MPOTPecHsATa Ha XeMAaTOJIOTHYHUTE MAMTHUTETH TMOHACTOIIEM € B
eran Ha U3SCHSABaHE. YBEJIMYCHAa AHTHOTEHHA AKTHBHOCT € JEMOHCTPHpPaHa NpPU OCTPUTE JICBKEMUH,
muenoaucrmactuaHute cuaapomu (MDS) u Hexouknnosute numdomu (NHL). VBennuaBa ce u 6azara qaHHA
OT MPOY4YBaHUs Ha aHTHOTEeHEe3aTa W NpU MuejonponaudeparuBHute 3adonsBanus. [loqodporo pazdoupane Ha
CIIOYKHUTE B3aMMOOTHOLICHHS MEXly SHIOTEIIHH, XeMOIIOETHYHN M CTPOMHH KJISTKH B KOCTHHUST MO3BK, KaKTO
U CH3/IaBAHETO Ha HAJE)KIHH METOIM 32 OLCHKA Ha aHTMOTreHe3aTa, HACOYMXa MHTEPECHhT Ha XEMAaTOJIO3UTE U
KbM CHCTEMHOTO IIPOYYBaHE Ha TO3M MPOIEC B PA3BUTHETO HA Ta3M rpymna xemomnartuu. [Ipeacron na Obaat
OLICHEHH KOPEJIAlMOHHUTE BPH3KH MEKIy CTENCHTA HA aHTHOTeHe3a M KIMHUYHHUS XOJ M MpPOTHO3aTa Mpu
MuesIonponudpepaTuBHUTE 3a00saBanus. Jlocera roisiM Opoil aHTMOreHHM MHXMOMTOPT ca B KIMHUYHH (ha3u
Ha MMPOY4YBaHMs, C KOETO Bh3HUKBA M BHIIPOCHT 3a aJ€KBAaTCH 000D HA IPYIHTE MAI[MEHTH, KOUTO OMxa OHn
MOJXO/ISIIH 32 aHTHOCYIIPECUBHA TEPAITHSL.

No8. A. /Kenazkoea u JI. I'epuesa. Tymopna ancuozenesa u 6b3mMO0MCHOCMU 34 AHMUMYMOPHA
mepanus.

AmHruoresesara e npoiec Ha GopMHUpaHe Ha HOBH KallWJISIPH OT Beue ChILECTBYBAIlU KPHBOHOCHH Chl0BE. B
Pa3BUTHETO W B3MMAT y4acTHE TOJISIM OpOW PAacTeXKHU M MHXUOUTOPHU (aKTOPH, IUTOKWHH, aIXe3UOHHH
Mosekynu u ensumu. @DyHmaameHraneH perynatop B HeoBackymapuzammsata ¢ VEGF/VEGF receptor
crcremMara, Koollepupalia ce ¢ aHnruonoeruHure. [laronornuna aHruoreHesa ce pa3BuBa MU HapyllaBaHe Ha
OanmaHca MeX]y aHTHOTEHHHTE INPOMOTOPH W HMHXHOMTOpU. TS MOXKe Ja ce pa3BHe B JIBE HACOKH:
1.HeanexkBaTHa W/mim KOMIIEHCATOpPHA HEOBacKyJIapu3anus, HaOJlfogaBaHa NpH AnabeTHaTa nmpoindepaTeBHa
peTHHONaTHi, KOpOHapHaTa M mepudepHa CbJOBa HEJOCTATHYHOCT, PEBMATOMICH apTPHUT, NICOpPHA3HC; 2.
ExcriecuBHa HeoBacKkynapu3zalys, KOATO € MaTo(GU3MOJOrMYHO 3B€HO B Pa3BUTHETO M METACTa3UPaHETO Ha
COJMIHUTE TyMOpu. MHTepechT KbM TYMOpHATa AaHTHOTEHE3a HapacTHa Ipe3 OCEMIECETTEe TOJMHU C
M30JMPAHETO Ha IbpBaTa NpoaHruoreHHa mosekyiaa DFGF, a BnocnencTBue W Ha TJIaBHUS IPOMOTHP Ha
anruorenezata VEGF u tuposmnkuHasaute My peuentopu. [1o-KbCHO ca OTKPUTH APYTH MPOAHTHOTEHHH
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MOJICKYJIM, TCXHUTEC PpEUCHTOPU W IIbTUIIATA Ha CHUTHAJIHaTa TPaHCOAYKIHA. ToBa pgaBa oOCHOBaHHE 3a
paspa60TBaHe Ha CHHTCTHYHH aHTMOI'CHHU I/IHXI/I6I/ITOpI/I 1 BBBCKJAHCTO MM B JICUCHHUC HA HCOILIA3UUTC.

Ne9. JL.Iepuesa: MABCAMPATH - mapzemna mepanus npu Xxponuunama aum¢poyumua
J1e6KeMUsA U HeXOUKUHOBU TUMPOMU ¢ HUCKA CHEeNneH HA MAIUZHEHOCH

Alemtuzumab (Mabcampath) ¢ pexkOMOMHAHTHO XyMaHH3UPAHO MOHOKJIOHAIHO AHTHUTSJIO, HACOYEHO CPEIILy
CD52 anturena. CD52 aHTUTeHBT € pa3loONOKeH BHPXY KJIEThbUHATa MOBBPXHOCT MPOTEHH, KOWTO ce
eKCIpecHupa ¢ BUCOKA YECTOTa BbPXY BCUUKH JTUM(OIMTH, HAMHUPAIIH C€ B Pa3IM4HU (a3 Ha pa3BUTHE, BHPXY
KJICTKUTE ,,yOuinu®“, BBPXYy MOHOLMTUTE, Makpodarure, ACHAPUTHUTE KIETKH WU  CO3MHO(UIMTE.
Manurnenute numdonutd Ha nanueHTH ¢ B/T xponmuyna mumdountHa neBkemus (XJUJI) u Ha Te3m ¢ T-
kinerpuHa mnponumdouutHa Jeskemus (I1IJIJI) excnpecupar anTtureHa BBB BHCOKa cremeH. [lpu He-
XouknaoBuTe muMpomu (HXJI) excripecusTa e pa3nudHa 1Mo CTENEH, KaTo € Hall-u3pa3eHa MpH TE3W ¢ HUCKa
CTEIleH Ha MAIMTHEHOCT, aHamacTuyHuTe u T-knerpunu umdomu. [lo cera ca npoBeaeHU peanLa KIMHAYHHI
NPOYYBaHUS, AHAIM3UpAIIY CPEKTUBHOCTTA, OE30MAaCTHOCTTa M KIMHUYHOTO 3HauyeHune Ha Mabcampath.
YcraHoBeHO €, 4e TOH BOJIM /0 3HAUYUM KJIMHUYEH OTTOBOP MpH pedpakTepHH WM PEUUAUBUPAIIH MALUECHTH C
B- win T xierpuna XJIJT u HXJI. MiMa uHaMKaIuM, e TOAIbPKANIIOTO JieueHue ¢ Mabcampath yabmkasa
BPEMETO /IO MPOTPecusi U NMPEKUBIEMOCTTa Ha OonHUTE Oe3 Aa 100aBs 3HAUMMa XEMaTOJIOTUYHA TOKCHYHOCT
WK MHQEKINO3HN HApYIICHUS.

Nel0. I]. Hukosa u JI. I'epuesa. AHTHOI'EHE3A TIPU MYJITHIVIEH MUE/IOM

Ponsita Ha peania IMTOKWHY, OTAEISHU OT MUEIOMHATA KJIETKa € JoOpe MpoydueHa U ce CBHP3Ba C Pa3BUTUETO
U IporpecusiTa Ha MUeJIOMHaTa Oonect. Bee ome numncBar 1ocTaTh4HO MO3HAHMS 33 MOBEIEHUETO HAa KOCTHO-
MO3bYHATa CTPOMA M CHIOBOTO MUKPOOOKPBKECHUE B IMAaTOreHe3ara Ha 3a0ossiBaHeTo. MuenoMHara 0osect e
II’bpBaTa X€MaTOJIOTHYHA HEOIJIa3us, IPHU KOSITO € T0Ka3aHO MPOrHOCTMYHOTO 3HAYeHHE Ha KOCTHOMO3bYHATa
aHruorenesa. Kimo4oBa poJist B TO3M CIIOKEH TMpPOIeC Urpae chaoBo-eHaoTenHus pactexxer dakrop (VEGF —
vascular....), KOHTO ce IPoAyLHpa KaKTO OT CTPOMHHUTE €JIEMEHTH Taka U JUPEKTHO OT MHUEJIOMHHUTE KJIETKH.
3anBWKBa ce aBTOHOMHA MapakpuHHa Bpb3ka Mexnay VEGF cekpeumsara u mpoxayknust Ha IL-6, enun ot
OCHOBHHUTE CTUMYJIATOPH Ha MUEJIOMHUSI TYMOPEH pacTexk. [lapakpunna OpumMKa ce peanusupa u Mexy bFGF
u IL-6. Muenomuure kieTku ca ¢ Bucoka excrnpecus Ha HGF(....) u HeroBusT penenrtop, mpsKo CBbP3aHHU C
aKTUBHOCTTAa HAa OCTEOKJIAacTUTe M creneHta Ha koctHa pesopobuus. VEGF, bFGF n HGF mnorenumpar
nponudepanysTa Ha CHAOTEIHHM KIIETKH, OTKIIOUBAHKM W CTUMYJIMpalku HeoaHTHoreHe3a. B mpomeca ce
HaMecBaT AHTMONOETUHHUTE (AHTHOMOETHMHH 1 M 2), KOWTO ca peryiaTopu Ha ChIAOBOTO PEMOJEIUpAHE H
CTHUMYJIAaTOpM Ha Be4Ye HMHIyLUpaHaTa aHruoreHesa. MMHEIOMHHMTE KIETKM OCBOOOXKAaBaT  ChIIO
MeTaonpoTeasy, Haii-eeue MMP-2 u MMP-9, kouto yBeiauuaBaT nepMeaOMIMTETa Ha ChJOBaTa Oa3ayiHa
MeMOpaHa M MOTHKBAT WHBA3UsHA HA CHJOTEIHHN KJIETKHU, MPOIeCH, HEOOXOMMH 3a ChJIOBO HOBOOOpa3yBaHe.
KocTHO-MO3B4HNTE €HIOTEIHN KIETKU MPU MUEIOMHATa OOJIECT ce XapaKTepu3upaT ¢ MOBUILEHA €KCIPECHS
Ha crequUYHA aHTMOTeHHH PEeLenTOpH, KOETO TH NPaBH CHUIIHO MOJATIMBH HA MPOAHTMOHEHHM CUrHaiu. B
pe3ynTaT Ha BCHUYKH TE€3W MPOIIECH HAPAcTBa MHUKPOCHIOBATa I'bCTOTA B KOCTHHA MO3BK Ha Oomuute. T4 ce
JI0Ka3Ba 4pe3 MMYHOXHMHUYHO oliBeTsBaHEe Hail-uecto ¢bc CD34 u vWF. YcTaHoBeHa € 3HaunMa Kopenanus
MEX]y aHTHOreHe3aTa B KOCTHHMS MO3BK, IIPOTHO3aTa M O0IIaTa MPEKUBIEMOCT Ha OOJHHUTE. AHTHOTCHHUTE
nutokuan (VEGF, bFGF, HGF u cunpekan-1) ce moBuIiaBat B KpbBTa IPH MPOrpecus Ha 3a00JIABAHETO U
MOTaT Jia CIIy>KaT KaTo HE3aBUCUMU ITPOTHOCTUYHU (PaKTOPH 3a 001112 PEKUBIEMOCT.

Nell. JI. TIepuesa: MHUEJIOJHCIIUTACTHYHH CHH/JPOMMU: HOBOCTH B
KITACUH®UKAILIUATA HJIEYEHHUETO

Muenoauciuiactnaaure cuaapomu (MJIC) ca rpymna TpyaHO JeuruMHy 3a00JIsIBaHMS, TIO3HAHUETO HH, 32 KOUTO
ce oboratu mpe3 mocieaHuTe roauHu. PpeHcko-aMepHKaHCKo-OpuTaHckara kinacubukanus (FAB) Oemre
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TocTeneHHo u3MecTeHa ot Tasu Ha C30, mocinenHo oOHOBeHA B Kpas Ha 2008 r. Bede 3ambIDKUTETHO TpH
MMOCTAaBSIHETO HAa JMarHo3ara ce IoJi3Ba MeXIyHaponHaTa mnporHoctuuHa ckana (IPSS), upes kosto ce
OTpeiesisi BEPOSTHOCTTA 32 U OYAKBAHOTO BPEME IO MPOTPECHs B OCTpa MUENIONIHA JieBkemus. OTKpHUBAT ce
HOBH MOJICKYJISIPHO-OMOJIOTHYHM MPOMEHHU, pa3KpUBAIM WHTHMHATA IMATOTeHE3a W MAaTO(GHU3HONIOTHS TPH
MJIC. Vcmex B JIEYEHHETO Ce MOCTHIHA ¢ BLBEXIaHeTo Ha 5-azacitidine, decitabine u lendlidomide, kouTo
Mo I00PSBAT IUTONICHHUATA U YAB/DKABAT dUBOTA HA MAI[MEHTHTE.

Nel2. JI.  TI'epueea XPOHHUYHA HEYTPO®H/IHA JIEBKEMHWA: KJIHWHHYHHU
IHEPECIIEKTUBH

Xponnunara meyrpodraHa neskemus (XHJI) e arpecuBHa MuenonponudeparnBaa veorurazma (MITH), auero
JIUArHOCTULIMpaHe U3UCKBa MOKpuBaHe Ha KpuTepuute Ha C30-2016, BKIIOYBAIIN: HAIUYUE HA JIEBKOLIUTO3a
>25x109/L, aGcomrotHa HeyTpodwmius >80%, nupkynupamu wmuaau Heytpopumn <10% u Omactu B
nepudepHata KpbB <1%. 3ambJDKUTENHO YCIIOBHE 3a IIOCTaBSIHE HAa NpELU3HA IuarHo3a € JHUIcara Ha
MUENOTUCIIIACTUYHU MOP(OJIOTUYHNA HapyIICHUs WM MOJCKYJIPHU MPOMEHH, XapaKTepHU 3a ApYTH
MuenonponupepaTUBHA HeoIia3Mu. 3a00JsIBAHETO € MoceInla OT COMATHYHH MYTallli, akKTUBUPAIIU TeHa
Ha peLenTopa Ha KOJOHHU-CUTynupaumus (Gaxkrop 3, KOWTO (D)U3MOJOTMYHO H3IBJIHSABA POJISITA HA OCHOBEH
ctumynmpain (akrop 3a HeyTpodwmmmre. Hait-uecrata myramus € CSF3RT618 u 14 ce cumra 3a TUNMMYEH
KJIOHaJIeH Mapkep Ha Oosectta. XHJI nmpotrya ¢ pa3inuyHa 1o TeXeCcT KIMHHYHA KapTHHA, ChC CKJIOHHOCT KbM
0bp3a mporpecust ¥ BUCOK JeTmuTeT. CunTa ce, e nossara Ha nombiaHutenante mytaun SETBP u ASXL1 B
X0Aa Ha 3a00JsIBaHETO MNpenompenesiss MO-TEXKKO NPOTHYaHEe, 3HAYUMO HEONaronpusTHH €BOJIOLUS H
KpaTKoTpaiiHa mpexuBsieMocT. HanpenbKbT B pa3dupaHeTo Ha MonekynapHaTta 6aza Ha XHJI Bce ome He e
JIOBEN JIO TOsiBa Ha 33J0BOJIMTENHU TEPaneBTHYHM yCHexH mpu 3abomnsBanero. KimodoBn nymu: XpoHH4YHA
HeyTpodumHa neBkemust, myTtarus CSF3R, abconroTHa HeyTpodumus

MI3. L. Gercheva, G. Momova, K. Kudeva, D. Simeonova PSYCHOLOGICAL AND SOCIAL
PROBLEMS OF PATIENTS WITH MALIGNANT HAEMATOLOGICAL DISEASES

Different psychological and social problems deteriorating patients' quality of life appear together with the
prolongation of the duration of life. The aim of this study was their investigation and systematization. An
inquiry proposed by the authors was used. It consisted of 5 groups of questions, referring to the type of
behaviour at the time of information about the diagnosis as well as to patient's everyday functioning. Lack of
realistic "internal picture of the disease change in the hierarchy of values with loss of some and appearance of
other new values, condensing the life events were found out. A change in the balance model before and after
the disease towards increasing the interest for the body and the cares for it, as well as reduction of contacts
outside the family were observed. A deterioration of social status was found out in 90 % of the patients.
Important ways for overcoming the psychological and social problems in the patients with onco-
haematological diseases were discussed.

Nel4. Ce. Anczenoesa, JI. I'epuesa, M. Cumeonosa, A 3axapues, P. Pauee¢ u I. banauyeuxo.
Heobuuaen wyumozenemuuen eapuanm HaA XPOHUYHA Muelouona Jaeekemusa — 8pll
Muenonponughepamugen cuHopom

IpezncraBsiMe 59 TOIMIIHA XKeHa ¢ miHiiHA IMMbageHoMeranus u jJeBkomuToza (42 x10%/1m). Muenorpamara
MOKa3Ba MUEJIONIHA XMUIIEPIUIa3us ¢ eo3uHopmIns. LluToreneTnyHusAT ananu3 He ycraHoBsiBa @unanendusicka
xpomo3oma, a RT-PCR e orpuumanenen 3a BCR-ABL ¢y3uonnun renu. B mpeoOnagaBamara dect oOT
M3CIICIBAHUTE KJIETKH C€ YCTaHOBSBAa KOMIUIEKCHO XPOMO30MHO mpeyctpoiictBo (1;7;8)(025;042; p22;11).
ToBa e mppBUsIT, peructpupad B brirapust 8pl 1MuenonponudepaTuBeH CHHIPOM, CHIIPOBOJIEH ¢ HEOOHYAITHO
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XpOMO30MHO TpeycTpoiicTBo. IlarmienTkara ce u3gBsiBa ¢ THIWYHHUTE 32 CHHApPOMA KIMHUYHA OCOOEHOCTH:
HaJIMYUE HA HEXOYKWHOB JMM(OM C BHCOKAa CTEIICH HAa MAJIMTHCHOCT, CKCIECHBHA €O3WHOMIINS, BHCOK
MPOLIEHT Ha MUEJIO0JACTH B KOCTHHS MO3BK M MUENIOMIHA WHWITpalus Bb3Hu. [IpoBeKIaHOTO JICUCHHE C
XUAPOKCcHypes U HHTepEPOH € C KpaTKOTpaeH eeKT U § Mecera cie/l MOCTaBIHe Ha JUarHo3aTa rnaiueHTKara
eBoTIoMpa B M5 BapuaHT Ha OCTpa JIEBKEMHUSI, 3aBbPIIMiIa (haTaIHo.

Nel5. A. Kenazkoea, JI. I'epuesa, /1. Heanosa, H. lleéemkos, A. Anmonoen lloeuwienu niazmenu
xonyenmpauyuu na Vascular Endothelial Growth Factor Hepatocyte Growth Factor npu
nayueHmu ¢ XpOHUYHU MUETIONPOTIUPEPAMUCHU 3A00/IA8AHUA

AHruorenesara € 3aIbJDKUTENHO MAaTO(U3MOJIOIMYHO 3BEHO B PAa3BUTHETO Ha COMUAHUTE TymopH. Ilpes
MOCJIEHUTE TOJWHM AaKTUBHO C€ IIpOy4YBa HEHHOTO 3HA4YeHHME 3a pa3BUTHETO U TpPOrpecusaTa Ha
xeMaToJoruyauTe 3abonssanus. Hapacta Oa3zaTa maHHM 3a ydacTHe Ha aHTHOIEHe3aTa B MAaTO(QHU3UOJIOTUATA
Ha MuenonponudepatuBaute 3adoisBanus (MII3). Cpen Hal-IOTEHTHHTE aHTHOTEHHW TNPOMOTOPH ca
vascular endothelial growth factor (VEGF) u hepatocyte growth factor (HGF), unuto HHBa B KpBBTa CIyXKaT
KaTo MHAMPEKTHU MapKepH 3a MOBHILICHA aHIMOTE€HHAa aKTUBHOCT. LlenuTe Ha HACTOAIIOTO mpoyuBaHe ca:l)
CwcraBsHe Ha anruoreHeH mnpodun Ha VEGF m HGF npm nmammentn ¢ MII3 u 2) AnanmsupaHe Ha
3aBUCHMOCTTA MGy IUIa3MCHHTE UM HHBA U HAKOW IOKa3arenu 3a TymopeH obem. Upes ELISA meron ca
M3CJIe/IBaHU IIa3MeHu Ipoou oT 41 HoBomuarnoctunupanu 6oy ¢ MII3 u 21 3npaBu goOpoBoiy. Benuku
MAIUEHTH ITOKa3BaT 3HAYUMO 1o-Bucoku cpenuu HuBa Ha VEGF u HGF B cpaBHeHue ¢ koHTpoNHaTa rpyna (¢
HUBO Ha 3HaunMocT p Mexay 0,01 u 0,001). YcranoBsiBa ce 3Haunma 3aBucumoct Mexxay HGF u neBkonutHus
opoit, JI/IX, crieHoMeranusiTa ¥ MpoleHTa oyacTu B nepudepHaTa KpbB. 3HAUMMa Kopenalus € HaMepeHa u
mexnay VEGF, tpombonntHus Opoit u eBkouuTHUS Opoil. JlaHHWTE OT mpoydyBaHEeTO mokas3Bat, ue MII3 ca
aCOLIMMPAaHU ChC 3HAUMMO 3aBHILICHU IIa3MeHM HHUBa Ha aHruorenuute npomoropu VEGF um HGF, koero
MOJIKPETIsl Te3aTa, Y€ TOBa Ca aHTMOTEHHO 3aBUCHMU 3a0oisBanus. Criopen Hammte pesynraru HGF moxe na
CIIy’KM KaTo Mapkep, oTpassBail TyMopHHs o0eM. C BbBEXIAHETO HA aHTMOT€HHM WHXUOWTOPH B KIMHUYHA
¢a3za Ha mnpoyuBanus HuBoro Ha VEGF m HGF Oum ciuyxwio 3a npociensBaHe e()EKTHBHOCTTA WM.
CBCTOSHHETO HA aHTHOTEHHHS MTPOPHI MOXKE JIa € OT 10J13a KaTOo TUarHOCTHYCH U IPOTHOCTUYEH MOAXO0/ TIPH
npoclneisBane Ha manueHtH ¢ MII3, kakTo u ja XBBpJM CBETJIMHA 32 pa3OMpaHeTo Ha OMOJIOTHATA HA TE3H
3a00JIsIBAHUS. THIEH TTIOAXO

Nel6. C. Amnzenoea, K. /loopes, JI. I'epuesa, A. Kenaszkoea, A. Aumonos, I. banayenxo, K.
Koesauega, H. lleemkoe u M. Cumeonoea. Xponuuna muenouona neeKkemusn: OUHAMUKA HA
YUmMO2eHEeMUYHUME NPOMEHU 6 3A8UCUMOCH O NPUTAZAHOMO JleYeHUe

[urorenernunust mapkep t(9;21)(934,011) e eauH OT OCHOBHHTE AMATHOCTHYHH KPUTEPHU TPH OOJHHU C
xpoHnyHa wmwuenongHa JneBkemus (XMJI). LluToremeTnynuTte NPOMEHM WMaT OCBEH JAWTHOCTHYHO U
MIPOTHOCTHUYHO 3HAUEHHUE MPH TE3W MalueHTH. M3mon3Banara y HacC CTaHAapTHA XUMHOTEPANHs He JOBEX/a 710
MOCTUraHe Ha LUTOreHeTHuHa pemwucusi. Ilo Tasu npuumHa moeuero OonmHu or XMJI He ce mpocriensBar
PENOBHO Upe3 MUTOreHETHYHU M3CIie/IBaHus. BhBexkJaHeTo Ha MPUHIIUITHO HOBH TEPANIEBTUYHU CPEJICTBA KATO
WHTEpPEpPOHU U TIIMBEK Hajlara HOB IMOJXOJ 32 IMpOCIe/sBaHe Ha MPOMEHUTE B KapuoTUNa Ha OonHuTe. B
CTaTUsITa ca TMPEICTaBEHH pPE3yJITaTHTE OT LUTOICHETHYHO MPOCIe[sBaHE Ha JBE Ipynu OOJHH: eIHaTa,
JIEKyBaHa ChC CTaHAapTHA XUMHOTEpAIus, a Apyrata — ¢ uarepdepoH. M3ciensana e u enHa 0onHa, IeKyBaHa
MOCTIEZIOBATEIHO C WHTep(EepOH W TIHMBEK, NPHU KOATO Ca OCHIIECTBEHH W MOJIEKYJIapHO-T€HETHYHU
W3CIIeBaHMsA. 3a NalMeHTUTE, JIEKYBaHU ¢ MHTEP(EPOH MO-MaJKO OT €JHa TOAWHA OTCHCTBUETO HA OYAKBaHA
UTOTEHETUYHA PEMHCHS € CUTHAJ 3a MPEOCMHUCIISTHE HA TeparneBTHYHUS 1moaxo. [losiBara Ha MOITBIHUTEITHA
LUTOTEHeTUYHM abepald B TIpymnara, JiekyBaHa ¢ uHTepdepoH e Oener 3a Mpecrosina Nporpecus Ha
3a00JIBaHETO.
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M17. D. lvanova, D. Gerova, V. Gerov, L. Gercheva, T. Yankova CONVENTIONAL
POLYCHEMOTHERAPY OF ACUTE LYMPHOBLASTIC LEUKEMIA PATIENTS
ASSOCIATED WITH OXIDATIVE STRESS AND ANTIOXID ANTS DEPLETION

The aim of this study was to investigate whether conventional polychemotherapy of acute lymphoblastic
leukemia patients contributed to the development of oxidative stress and antioxidants depletion. Plasma levels
of thiobarbituric acid-reactive substances assessed by malonedialdehyde (MDA) content were measured as
products of lipid peroxidation. Pretreatment MDA values and MDA values during therapy course were
estimated to be above the normal range, indicating the occurrence of oxidative stress. Serum iron levels were
monitored as a potential source of non-transferrin bound iron with a role in initiation of oxidative burst.
Increased serum iron levels were measured during the whole course of chemotherapy. To analyze the effects of
cytostatic therapy on the pro-oxidant/antioxidant parameters in plasma we measured the total antioxidant status
(TAS) and a single plasma antioxidant - uric acid (UA). A significant reduction of TAS levels was found at the
end of the therapy course, strongly correlating with UA content (r=0,9; p<0,05). Our data suggest that uric acid
as a routine laboratory indicator could also serve as a marker of blood antioxidant capacity.

M18. A. Zhelyazkova, L. Gercheva, L. Ivanova. Elevated plasma levels of Vascular endothelial
growth factor and hepatocyte growth factor: clinical significance and correlation with tumor
burden in patients with chronic myeloid leukemia

Angiogenesis is an established indispensable process in the development and metastasis of solid tumour. Data
have been recently accumulated about its role in Chronic Myeloid Leukemia (CML). The aims of our study
were 1) to assess vascular endothelial growth factor (VEGF) and hepatocyte growth factor (HGF) plasma level
in newly diagnosed patients with CML; 2) to analyse differences of their levels in varying phases of the
disease; 3) to analyse VEGF and HGF correlation with some markers, reflecting the tumour burden as well as
the progression of the disease. Plasma levels of VEGF and HGF were determined by ELISA in 16 patients with
CML and 21 healthy individuals. VEGF and HGF levels were followed-up in 6 patients according to the
progression of the disease or the treatment regimen. All the patients with CML showed significantly higher
levels of VEGF and HGF when compare to the control group. WE found a significant correlation between
HGF and Leucocytes, LDH, splenomegaly and blasts percentage in the peripheral blood. Significanrt
correlation was found between VEGF and platelets, LDH and leukocytes count. Our data indicates that CML
are highly associated with elevated plasma levels of VEGF and HGFq which corroborates the thesis of its
angiogeneic dependency. Likewiseq the present study suggest that measurements of VEGF and HGF may be
usefull for assessing disease activity and progression as well.

Nel9. K. Anexcanoposa, A. Cmanues, M. Cmaneea, /[>tc. Xooxcasxcuk, A. Kenasxoea u JI. I'epuesa
Bvnzapckuam onum 6 npunacanemo Ha mupo3uH-Kunaznua unxuoumop Imatinib mesylate
(Glivec) kamo emopa nunusa mepanus npu NAYUEeHMU ¢ XPOHUYHA MUEI02EHHA J1€BKEMUSL.
Pezynmamu om 18-meceuno neuenue.

XponuuHata muenoreHHa jeskemus (XMJI) ce xapakrepusupa CbC crnenUpHUYHA XPOMO3OMHA aHOMAIIUS
T.Hap. Punanenduiicka xpomoszoma (Ph)-t(9;22)(q34;q11), Bogema no oOpasyBane Ha Qpy3uoHeH npoTenH Ber-
ADI ¢ THpo3WH-KMHAa3HAa aKTUBHOCT. Imatinib mesylate (Glivec) € mbpBUAT BbBE/ICH B KIIMHUYHATA TPAKTHKA
TUPO3UHKHHA3EH HHXUOUTOP, KOMTO CENIEKTUBHO OJIOKHMpA KIEThYHATA NpoSUdepanys 1 HHIYIUpa arornTo3a
B Ph+ kierku. 3a 18-MecedeH nepuo] B XEMaTOJIOTMYHUTE KIMHUKHA HA CTpaHaTa ca MpOCieleHH U
nexyBanu ¢ Glivec karo Bropa nuHus Ttepamus 34 mnammenta ¢ XMJL. OrdereHm ca dectoTarta Ha
XEMAaTOJIOTMYHHUSL OTTOBOP M BPEMETO JI0 TIOCTHTAHETO MY, YeCTOTaTa M BUJIA HA IMTOITCHETHYHHUTE OTTOBOPH,
KaKTO M JIeKapCTeBEHaTa IMOHOCHMMOCT W TOKCHYHOCT. Pe3yiraTuTe ca ChIOCTAaBUMHU C LUTHPAHOTO B
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JaTeparypara. He ca Ha6J'IIOI[aBaHI/I BHUCOKOCTCIICHHH IIPOJABH Ha XEMaTOJIOrMYHa W/MIIH HEXEMAaTOJIOTHYHA
TOKCHUYHOCT, Hajlaraly CriipaHe Ha JICUCHUECTO.

No21. JI. I'epuesa, A. Kenazkoea, Bn. I'epos, X. Bvpoanos, P. Paues, U. Muueea u H. Cmaepes:
Pempocnexmueen ananus Ha mepanesmuyHume pe3yjimamu npu NAYUEHMU ¢ OCMPa MUe10uoHa
Jle6KemMus 6 KiuHuKama no xemamosnozus — Bapna;

Len na nHacrosmara paboTa € MpoyuBaHe E(QKTHBHOCTTA Ha HW3IMOJ3BAHUTE TEPANCBTUYHU DPEKHUMH IPU
ManueHTH ¢ ocTtpu Muenougan JneBkemun (OMJI). Amnamusmpanun ca ob6mo 227 Oomam ¢ OMIIL,
JTUArHOCTHIIMPAHU W JIEKyBaHU B XeMaTOJIOTHYHA KIMHUKA — BapHa, 3a 10-rognmen nepuon. [lanmenTure ca
pasnpeneseHu B ABE Bb3pacToBH rpynu: < 60 u > 61 rogunu, knacupuuupanu cropen FAB n/ummn C30 (2008)
3a cratuctuyeckus aHanu3 ¢ wm3mon3Bad SPSS software v.15 3a Windows. Ot o0mo 147 mnamuenTy,
MIPEMUHAIN UHAYKIUOHEH PEKUM, paHHA CMBPTHOCT € peructpupana npu 30.6%. Ilocturnara e pemucust npu
52% (60.3% B mbpBaTa Bh3pacToBa rpymna u 35% BBB BTOpara). O6mara npexussemocT (OS) e 25.5 £ 4
Mecela 3a BCUUKH naieHTd. CpeHara npoIbDKUTSITHOCT Ha ITbpBaTa peMucus npu namuertu < 60 r. (N =
41) e 21.7 = 5.3 mecena, a npu 6oman > 61 1. (N = 12) 12.7 + 4.5 mecena. [lomy4yeHuTte pesynratu 1o
OTHOIIIEHWE HAa TOCTHTaHe Ha MHIHA PEMHCHS NMPHU MAlUeHTd 1moja 61 TroguHU ca CHIOCTaBUMH C TE3W B
JOCTBITHATA JIUTEPaTypa, HO PEMUCHUATA € C JBOMHO MO-KpaTKa MPOIBIKUTEIHOCT. JJaHHUTE OT HACTOSIIHS
aHaJIM3 Hajarar JBa B)KHU M3BO/Ia: HEOOXOJMMOCT OT paHHO BKJIIOYBAHE HA WHTEH3U(UIMPAHU TePareBTUIHH
PeXMMH W OCBHIIECTBSIBAaHE Ha CTBOJIOBOKJIEThYHA TPAHCIUIAHTAIUS TPU TMPEIBAPUTEIHO OMPEAeNieH BUCOK
PHCK OlLi€ IPY IIbPBATa [IOCTUTHATA PEMUCHSL.

Ne22. I I'anesa, I'. Apnayoos, K. Keuee, M. Munues, U. Tones, M. I'enosa, I'. banayenxo, JI.
I'epuesa, C. Awnzenoea u 0p. Hma 1u mepaneemuuen RNOMEHUYUAT AGMONONCHAMA
CMEBOI060KIEMBYHA MPAHCHIAHMAYUA NPU MYTMUNIEH MUENOM — POiA HA UHOYKYUOHHAMA
mepanus.

Pe3zrome. AsmorioxHama cmeosiogoKkiembyHa mpaHcrinaHmauusi (ACKT) e crnanHOapim 6 riedeHuemo Ha MyJsi-
munnenrusi muesniom (MM) npu nayueHmu Ha ebapacm < 65 2., kamo ce nocmuaam ro-0o6pu obw, omzosop (OR),
o6wa npexxussemocm (OS) u ceobodHa om zaborsisare ripexussiemvocm (DFS). INpea nocnedHume 200UHU UH-
dykyuoHHama mepanusi (UT) rno npomokon VAD ce usmecmea om HO8U PeXumMu ¢ mapaemHu medukameHmu. 3a
da ce oueHu pornsima Ha UT, Gewe HanpaseH pempocreKkmueeH aHanus Ha nayueHmu ¢ MM, crned 6pomesomud
crdbpx)awu pexumu (Vel/Dex) (n = 37) u cned VAD (n = 29). B 0seme epyrnu He 6s1xa ycmaHo8eHU pas/iuyusi e
dobuea om cmeososu krnemku (CK) (Vel/Dex 3.75 x 1 0%kg meano; VAD 3.23 x 10%kg meerio), kakmo u 6 6posi Ha
UHgpy3upaHume CK (cvomeernro 2.7 x 1 Os/kg mearo cpewgy 2.5 x 1 Oe/kg mears1o). JSluriceaxa 3HadyuMu pas3audusi u
8b8 8pemMemo Ha ebi3cmaHoesieaHe cried muenoabramusHama meparnusi KaKimo o omHoweHue Ha Heympoghu-
nume (Vel/Dex + 11.1 cpetwyy VAD deH + 11.2) maka u Ha mpomboyurmume (cbomeemro deH + 12.5 cpewy deH +
12.0). OR npedu ACKT ripu 2-me epyru Gewe rnoymu edHakse (92% vs 92.8%), HO rnocmuzaHermo Ha MmbiiHa pe-
mucus u OS 6sxa 3HavYumersriHo no-0obpu ripu Vel/Dex crpsimo VAD [cbomeemHo 3.4 cpewly 21.6%,; 98.4% cpetwyy
76.5% (p < 0.001)], dokamo ro om+HoweHue Ha DFS pasnuxka 6ewe HamvepeHa npu 73% cpewy 59.3%. 3a uenus
nepuod Ha Habmoderue cried ACKT nemaneH usxod Gewe pesucmpupar rpu 5 60/1HU, OM KOUMo npu 2-ma ro-
padu paHHa cmbpmHocm 6 xada Ha ACKT, a rpu ocmaHanume riopadu rpozpecusi Ha aabonseaHemo. Bb3 ocHo-
ga Ha me3u pesyrmamu Moxxe da ce riperiopbya cMmsaHa Ha T u ekmoyeaHe Ha 6opme3omud 6 HO8UIMe peXxumu
rlopadu rio-Go6pusi mepanesmuyeH Ormaosop U siurcama Ha ImoKCUYHOCIT KbM crmeosiogama Kiemia.

No23. H. Muuesa, B. I'epos, P. Paues, X. Bvpoanos, H. Cmaepes, JI. I epueea KIHHHUYHA
XAPAKTEPUCTHKA U IIPEKUBAEMOCT HA ITAITUEHTH C MUEJIO/TUCIVIACTHYEH
CHHJIPOM. ITIPEOIIEHKA CIIOPE/] WHO KIIACH®UKAI[HAT, IPSS H WPSS

Ilenta wa mpoyuBanero ¢ ma ce mpeacraBaT FAB, WHO wu IPSS pasmpenenenunero, decrorara Ha
MUTOTCHETHYHUTE AHOMAJIHH, CBOJIIOLMATA B OCTpa JICBKEMHS W TPEKUBAEMOCTTa Ha MAIHEHTHTE C
muenoguciactuued cuaapom (MZIC), nuarHocTHLMpaHH M JIEKYBaHU B KIMHUKaTa B nepuoga 2005-2010.
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Benuku cnydan ca peBH3upaHy U peKiacuUIIUpaHi, H3NOI3BalKA YCTAHOBEHUTE KPUTEPHH U TPETIOPHKU Ha
MexayHapoaHarta paboTtHa rpyna no mopgomnorust Ha MJIC. IlpoyuBanero BkirouBa 81 mauuenta ¢ MJIC (43
MBke 1 38 keHn) cbe cpeana Bb3pactT 71 (ot 20 mo 88 rogunu). Mexay manueHTHTe 78 ca ¢ IbPBUYCH H 3 C
BTOpHYEH (cien npeaxoxmama xumuorepans) MIC. Ciopen WHO kpurtepuute, paznpenencaueTo xa MJ[C
narenTure e: RA-41.6%, RCMD-14.3%, RARS-5.2%, RAEB 1-9.1%, RAEB 11-15.6%, 5q cunapom-5.2%,
MDS/MPS-2.6%. Isama ca ¢ MJIC u ¢ubpo3za. Tpu ciydas nokpusat kpurepunte 328 OMJI. IutoreHeTrHyHo
n3cnenBane e ockiiectBeHo mpu 50.6% or mammeHTHTe, Kato mpu 36% ca HaMepeHW HapyUIeHHWsS B
kapuotumna: del-5q, -Y, del-20q, + 21, del-10q, +8, kommrekcen kapuoTuil. EBomorus B octpa neBkemun (OJI)
¢ HabmonaBana npu 21.3%, karo 70.3% ot Tax ca ¢ RAEBII u RAEB 1. IPSS ¢ mucwk mpu 32.5% ot
narueHTure, cpenaeH-l-npu 41.6%, cpenen-2-npu 20.8% wu Bucok-npu 3.9%. Cnopen WPSS, 6.5% ot
MAIUEHTHTE ca C MHOTO HUCBK PHUCK, 42.9%-Hucok, 20.8%-cpeneH, 24.7%-Bucok u 1.3%-MHOTO BHCOK PHCK.
ChbImecTByBa KOpeJalusi MeXIy TpylaTa PUCK U BEPOSTHOCTTA 3a Pa3BUTUE HA OCTpa JieBKeMus. MeauaHara
Ha MPEeKUBIEMOCT € 42.5 Mecela 3a manueHTure ¢ 5q cuaapom, 21.5 mecena 3a RA, RCMD-28, RARS- 24.3,
RAEBI-20.5, RAEBII-11.3, MPD/MDS-4, MJIC ¢ ¢pubpo3a-9.5 mecera. O6mmara 5 roauiniHa mpexuBIeMOCT €
5,0 %, xato Bcumuku manueHTH ca ¢ RA. Hamepena e 3Haumma kxopenanus mexay WHO, IPSS, WPSS u
o011aTa mpeKUBAEMOCT.

MNe24. llina Micheva, Hinko Varbanov, Liana Gercheva DECREASED PERIFERAL BLOOD
DENDRITIC CELLS IN MULTIPLE MYELOMA: THE POTENTIAL ROLE OF IL-6 AND
BETA-2-MICROGLOBULIN

Several studies demonstrate the presence of quantitative and functional abnormalities in the dendritic cell (DC)
subsets in patients with multiple myeloma (MM). The inhibitory effect of IL-6, TGF-B, IL-10 and beta-2-
microglobuline (beta-2-MG) is highly suspected.

The aim of the study was to evaluate the myeloid and plasmacytoid dendritic cells (MDC and PDC) in newly
diagnosed patients with MM in correlation with various biological markers.

Thirty patients with newly diagnosed MM were included in the study. All the laboratory parameters were
obtained at the time of diagnosis. Three colour flowcytometry with ILT3/ lin/CD11c was used for the detection
of the two peripheral blood dendritic cell (PBDC) subsets. The plasma level of IL6 was detected by ELISA
(Standard Curve Range: 2-200pg/ml); the beta-2-MG- by the immunoturbidimetric test.

The median age of patients was 61.5 years (36-89). The mean M-protein concentration was 46.5+£16.2 g/1. IgG
kappa was detected in 15 patients, 1gG lambda-in 4, IgA kappa-in 7, IgA lambda-in 3. The mean level of beta-
2-MG was 7.0+£5.7mg/1 (1.82-22.49 mg/l ); beta-2-MG was used to determine the stage according to the ISS.
The mean level of IL6 was 27.73+21.47pg/ml (4.6-72.5 pg/ml). The percentage of MDC and PDC was
significantly lower in the periferal blood of patients with MM in comparison to healthy subjects (0.08%+0.09%
vs 0.21%=+0.02% and 0.04%=x0.03% vs 0.16%+0.01%, respectively). A statistically significant difference was
found between the percentage of MDC and PDC in the different stages. There was a negative correlation
between MDC and PDC and the levels of beta-2-MG (p=0.02 and p=0.02), as well as between MDC and the
IL6 levels (p=0.04). No correlation was found between MDC, PDC, levels of M-protein and the type of
paraprotein.

Our results demonstrate the relationship between peripheral blood DC, IL6 and beta2-MG and confirm the
published data for the inhibitory effect of the two factors on DC differentiation and maturation in vitro. The
monitoring of beta-2-MG and IL6 may have clinical implication as a predictor of the immune system status as
well as for the yield of harvested DCs for vaccination.
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Ne25. M. E¢gpaum, A. Aumomnoe, H. Muueea, Bn. I'epo¢é u JI. I'epuesa: Cnyuait na
excmpameoynapen naazmoyumom na I[HC npu sxcena na 29 2., npocpecupan 00 mHoxicecmeeHn
Muenom ¢ pamanen uzxoo

Peslome. Mpegomabs ce pagok caydal Ha ekcmpamegynapeH naasmouumom npu nauuexmka Ha 292., geblomupan
¢ onakBarus om 2AaBo6OAUS NPEgUMHO C YerHa AOKaAU3AUUS, GunAonuA U omeAabBare Ha 3peHuemo.HamepeHu
ca 2 mymopHu Macu B araBHus Mosbk, a nocaegbauia gByemanta HeBpoxupypauyHa UHmepBeryus au omemparsaba
mMomanHo.XUCIoAQ2UYHUS pesyamam e naasmouyumon. [locmonepamubHo e OCHWECMBEH nbAeH naren om
ugcregBaruskoumo uskalpuBam MyAmMUNAGH MUEAOM. lpoBegena e kparuanna novemepanus ¢ OOL 50 Gy.[ba
Meceya no-kvcHo e yomaroBera npozpecus Ha sabonsbaremo 8 MHOkecmBeH MUEAOM, Cbe 3ameeHam Xog, AW

epekm om npoBegeHama XuMuomepanus u gamaneH uzxog.

MNe26. llina Micheva, Hinko Varbanov, Liana Gercheva DECREASED PERIFERAL BLOOD
DENDRITIC CELLS IN MULTIPLE MYELOMA: THE POTENTIAL ROLE OF IL-6 AND
BETA-2-MICROGLOBULIN

INTRODUCTION: Several studies demonstrate the presence of quantitative and functional abnormalities in
the dendritic cell (DC) subsets in patients with multiple myeloma (MM). The inhibitory effect of IL-6, TGF-B,
IL-10 and beta-2-microglobuline (beta-2-MG) is highly suspected.

PURPOSE: The aim of the study was to evaluate the myeloid and plasmacytoid dendritic cells (MDC and
PDC) in newly diagnosed patients with MM in correlation with various biological markers.

MATERIALS AND METHODS: Thirty patients with newly diagnosed MM were included in the study. All
the laboratory parameters were obtained at the time of diagnosis. Three colour flowcytometry with ILT3/
lin/CD11c was used for the detection of the two peripheral blood dendritic cell (PBDC) subsets. The plasma
level of IL6 was detected by ELISA (Standard Curve Range: 2-200pg/ml); the beta-2-MG- by the
immunoturbidimetric test.

RESULTS: The median age of patients was 61.5 years (36-89). The mean M-protein concentration was
46.5+16.2 g/l1. IgG kappa was detected in 15 patients, IgG lambda-in 4, IgA kappa-in 7, IgA lambda-in 3. The
mean level of beta-2-MG was 7.0+5.7mg/1 (1.82-22.49 mg/l ); beta-2-MG was used to determine the stage
according to the ISS. The mean level of IL6 was 27.73+21.47pg/ml (4.6—-72.5 pg/ml). The percentage of MDC
and PDC was significantly lower in the periferal blood of patients with MM in comparison to healthy subjects
(0.08%+0.09% vs 0.21%+0.02% and 0.04%+0.03% vs 0.16%+0.01%, respectively). A statistically significant
difference was found between the percentage of MDC and PDC in the different stages. There was a negative
correlation between MDC and PDC and the levels of beta-2-MG (p=0.02 and p=0.02), as well as between
MDC and the IL6 levels (p=0.04). No correlation was found between MDC, PDC, levels of M-protein and the
type of paraprotein.

CONCLUSION: Our results demonstrate the relationship between peripheral blood DC, IL6 and beta2-MG
and confirm the published data for the inhibitory effect of the two factors on DC differentiation and maturation
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in vitro. The monitoring of beta-2-MG and IL6 may have clinical implication as a predictor of the immune
system status as well as for the yield of harvested DCs for vaccination.

MNe27. llina Micheval, Rosen Rachev, Hinco Varbanov, Vladimir Gerov, Liana Gercheva NOVEL
APPROACHES IN THE CLASSIFICATION AND RISK ASSESSMENT OF PATIENTS WITH
MYELODYSPLASTIC SYNDROMES-CLINICAL IMPLICATION

INTRODUCTION: New prognostic systems have been proposed, aimed at improving the ability to predict
survival and progression in myelodysplastic syndome (MDS) patients, as well as to select the accurate therapy.

PURPOSE: The aim of this study was to determine the prognostic score for patients with MDS, diagnosed in
the Hematology Clinic, University hospital, VVarna, comparing different prognostic scoring systems.

MATERIALS AND METHODS: 92 patients with MDS, diagnosed between 2004 and 2012 were included in
the study. The median age was 72 (20-91 years), 87% >60 years of age, 52 men and 41 women. The prognostic
score was determined according to IPSS, WPSS, MDACSS. The parameters assessed were WHO type,
karyotype, cytopenias, percentage of marrow blasts, age, performing status and transfusion dependence.

RESULTS: Cytogenetic studies were performed in 100% of patients. Abnormalities were found in 34.8%, the
most common-del-5q (14.6%), -Y (4.5%), complex karyotype (8%), +8 (2.2%). Patients were distributed
according to the cytogenetic risk -low-87.2%, intermediate-7.7%, high-5.1%. According to IPSS 41% of the
patients were with low risk, 34%-Int-1, 16%-Int-2, high-9%. WPSS distributed the patients in 5 groups: very
low-11%, low risk-43%, int-21%, high-20%, very high-5%. According to MDACSS 14% of the patients were
with low, 54%-Int-1, 18%-Int2, 13% with high risk.

CONCLUSION: Significant correlation was found between the risk groups and AML transformation and
survival. However, the comparison between the different scoring systems demonstrated the advantage of
prognostic systems, based on a broader range of clinical parameters in better distribution of intermediate risk
patients and the precise determination of high and very high risk.

Ne28. llina Micheva, Liana Gercheva, Panos Ziros, Nicholas ZoumbosERK, p38 AND NF-kappaB
SIGNALING IN MONOCYTE DERIVED DENDRITIC CELLS IN PATIENTS WITH
MYELODYSPLASTIC SYNDROME

We have previously demonstrated that in patients with myelodysplastic syndrome (MDS) monocyte-derived
DCs (MoDC) exhibit some phenotypic and functional abnormalities. However, the mechanisms underlying the
defective response have not yet been clarified. Aim: In the present study three different signaling pathways,
ERK, p38K and NF-«xB, were studied on MoDC from patients with MDS. Materials and methods: 7 patients
with MDS and 5 healthy controls were included in the study. MACS separated CD14 cells were cultured for
DC generation and further stimulated with TNF-a and LPS. A migration assay and ELISA were performed for
the analysis of migration and 1L12p70 secretion. Western blot analysis was used for the detection of the
phosphorylated forms of ERK and p38K. NF«B binding activity was evaluated by electrophoretic mobility
shift assay (EMSA). Results: In 6/7 patients the NF-kB binding activity in TNF-a and LPS stimulated MoDCs
was lower compared to controls. This was accompanied by lower migratory capacity and IL-12p70 secretion.
TNF-a and LPS induced phosphorylation of p38 and ERK at similar levels in control MoDC, whereas in MDS
MoDC the pattern was heterogeneous with predominant activation of ERK over p38K. Conclusion: Our results
provide strong evidence that defective signaling through NF-xB and MAPK underlies the functional
abnormalities of MoDC in patients with MDS.
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Ne29. JI. I'epuesa, A. Kenazkoea, I. banayenko. JAK2 MYTAITUA U KIWMHUYEH ®EHOTHIT
IIPH BCR-ABL1 HETATHBHH XPOHHYHH MHUEJIOITIPOJIH@EPATHBHH HEOIIVIA3HH
wKIACHYECKH THIT”

Myrtamusita JAK2V617F e mHaii-uecto cpemanoto reHetwdHo cwboutre mnpu BCR-ABL ortpumarennure
XpoHnuHu MuenonponudepatuBan Heomtazun (XMH). OcbluecTBeHM ca MHOTO TPOYYBaHUS, LEISIIH
YCTaHOBSIBaHE HA BPB3Ka MEXIy MYTAllMOHHUS TOBAp M KIMHUYHATA KapTUHA [IPU PA3IMYHUTE HO30JIOTMYHU
eIVMHHUIY C TBBPJE IPOTUBOPEUNBH pe3ynraTy. Llen Ha HacTosmaTa paboTa € Aa ce aHaIM3Kpa 3aBUCHMOCTTA
Mexay JAK2V617F HocuTencTBOTO OT €AHAa cTpaHa M KIMHUYHATa CUMITOMaTHKa, CTEIIEHTa Ha PHUCK U
nabopaTopHUTE OTKIOHEHHsST — OT Apyra. [IpocmekTnBHO ca u3cieaBanu 131 manuMeHTH Ha KIMHUKATa IO
xemaronorus npu YMBAJL ,,Ce. Mapuna“ Bapna. Kopemanuure Mexay MyTalioOHHHS TOBap U KIMHUIHHUTE
MapaMeTpu ca MpocieaeH IPU BCSKa €1Ha HO30JIOTHYHA eIMHUIA ooTAeaHOo. Hue ycTanoBuxXMe mo-BUCOKO
HocutencTBo Ha JAK2V617F myTanusTa npu nauueHTuTe ¢ mbpBuyHa Muenoduoposa (B 70%), B cpaBHEHHE C
JUTEpaTyIpHUTE NaHHU. [Ipy BCHYKM HO30JIOTWYHU E€IMHULM CE HAMEPU IpaBa KOpENAlMOHHA 3aBHCUMOCT
mexnay JAK2V617F MyrannoHHHS TOBap W CTETEHTa HA PHCK IMpH MarueHTute. HUBOTO Ha MyTanMOHHUS
TOBap Kopeiarpa CTa6I/IHHO C KOHCTUTYLIUOHAIHUTC CHMITOMH IIPpU BCHUYKU JUATHOCTUYHU TPYIIU, KATO
Bpb3KaTa € Hail-3HaunMma MpHU XOMO3UTOTHUTE HocuTenu ¢ nosunuremus Bepa (IIB) m npu mbpBrunaTta
muenopuoposza (I[IMD). IIpu I[IM® u ecennmannara Tpomborremus (ET) nocurenure Ha JAK2V617F ca ¢
nmoAdepTaHa JieBkonurtosa. M3pasenata cumnTomatuka npu JAK2V617F HocuTenute BBB BCUYKU
JIUAarHOCTHYHHM TPYIH MOCTaBs BhIIPOCa 3a pa3lIupsIBaHe Ha HHIUKAIMUTE 3a jtedenue ¢ JAK2 uaxubutopu.

Ne30. U. Muuesa, Ba. I'epos, P. Paues, M. Mexmeo, JI. Anzenoesa, I]. Pycesa, JI. Iepuesa
IHHUTOI'EHETHYEH IIPO®HII H H3XO/ IIPH ITAIIUEHTH C BTOPUYHHU CBBP3AHHU C
TEPAITUHA MUEJIO/JUCIUIAZHA H OCTPA JIEBKEMHA CYTOGENETIC

BropuunusT, cBBp3aH ¢ Tepanus MHEIOANUCIUIACTUYEH CHHAPOM/ocTpa MuenonaHa jgeskemus (T-MIC/OMIJI)
€ CBhCTOSIHME, KOETO C€ IMOsIBABA CIIENl JICUCHUE Ha HSIKOM IBbPBUYHM HeoIwiazuu kato bosect Ha Xo4kuH,
HexoukuHoBH JUM(pOMHU, CApKOMH, pak Ha I'bpjaTta, SHYHUKOB M TECTHKYJapeH KapiuHoM. UecTo M3X0oabT
mpu T-MJIC/OMJI e neGnaronpusiten B cpaBHenue ¢ de novo OMJL. T-MJIC/OMJI ce xapakrepusupa ¢
oTpe/ieNIeHr XPOMO30MHH a0epalyu, YeCTO KOMIUIEKCEH KapHOTHUII. B HACTOSIIIOTO IpOyYBaHe aHAIIM3UPaXMe
naruenTn ¢ MJIC u OMJI, pa3Buiu ce ciael XUMHUO- H/HIIK JIbUETEpaIius 1O MOBOJ IIbPBUYHA HEOILIA3MsL.
Bxmtouenu ca 13 manmenrta, AumarHOCTHIIMpaHu U JiekyBaHu B Kimamkata mo Xemaronorusi, MBAJI”Cs.
Mapuna” B nepuona 2005-2013 roguna; 12 xenu u 1 MbX ¢ MeluaHa Ha Bb3pacTTa 67 rOMHU; 7 Clell paK Ha
rbpJaTa, 2 ciel oBapHalieH KapuuHoM, 1 cnen bosect Ha xoukuH, 1 cien THpeouaeH KapuuHoM, 1 cie pak Ha
EHIOMETpUYM, | Clel CHOUHOIEeNyJapeH KapIMHOM Ha yCcTHa. MeauaHaTa Ha JIATEHTHUS TIEPHOJ OT
KOHBEHIIMOHANHATa Tepamus no passurue Ha T-MJIC/OMJI e 10 rommaum (ot 2 go 25 rommum). Ilet ot
cinyyaute ca nuarauctunupanu karo M/IC, a 8 karo OMJI. IlutoreHeTHYHOTO M3CIAEABaHE MMOKa3a HOPMAaJICH
KapHOTHII TIpH 4 OT cily4auTe, KoMIUIekceH KapuoTur npu 7 u del5q npu enun. Haili-uecto moBTapsiuTe ce
abeparuu ca del 5q, anomanuu Ha 22 xpomo3oma, MOHO30MHs 7. IlallMeHTHTE ca JIGKyBaHM C HUCKU JIO3U
nuTo3ap, xunapokcuypes, 7+3, EMA, FLAG, Ida FLAG, GMALL. B HuTo enuH OoT ciy4anTe HE € MMOCTUTHATA
pemucus. Menuanata Ha mnpexuBseMmoctTa € 4,5 mecena (0,5-8 Mmecema). Hammre pesynratu mokaspart, 4e
naruernture ¢ T-MJIC/OMJI uMar HeOIarompusATeH HUTOrEHETHYeH Mpodui, KOHTO ompeaens M KpahHO
HEOJIarONPHUATHUS U3XOJ [P Ta3H TPyIa OOJTHH.

Me31. Liana Gercheva, Antonina Zhelyazkova, Ilina Micheva, Neli Zgurova, Maria Tzaneva,
Georgi Balatzenko CORRELATION BETWEEN JAK2V617F MUTATIONAL BURDEN AND
THE DEGREE OF ANGIOGENESIS IN THE BONE MARROW OF BCR-ABL NEGATIVE
MYELOPROLIFERATIVE NEOPLASMS.
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JAK2V617F mutation is a well-recognized feature in most Ph-negative myeloproliferative neoplasms (MPNS).
An activated bone marrow (BM) angiogenesis has been established in these disorders as well. Consequently,
the rational question is to ascertain a possible relation among JAK2 mutation, morphological features and
angiogenesis in MPNs bone marrow. Aim: To assess bone marrow microvessel density (MVD), bone marrow
cellularity and fibrosis in newly diagnosed patients with BCR-ABL-negative MPNs, and define a correlation
between the degree of angiogenesis in the bone marrow and JAK2V617F mutant allele burden. Methods:
JAK2 mutational burden was determined by RT-PCR, BM angiogenesis was defined by MVDassessment
using anti-CD34 for BM endothelium staining. The BM fibrosis was evaluated according to the Hanover
system. The statistical analysis was performed with SPSS 17.0 software. 52 patients with newly diagnosed
MPN were included in the study. Results: The distribution of the mutational burden was as follows: 26 patients
with polycythaemia vera (PV), 16 patients with primary myelofibrosis (PMF) and 10 patients with essential
thrombocythaemia (ET). In patients with PV the homozygosity was found prevalent in frequency whereas in
PMF and ET the heterozygous variants were dominant. In all patients a significant positive correlations
between JAK2V617F and BM MVD (r=0.306, p<0.002) and between MVD and fibrosis, (r=0.523, p<0.0001),
was found.JAK2 correlated positively but borderline with fibrosis. The MVD and JAK2 burden were found in
significant negative correlation with the BM cellularity (r=-0.405; p<0.002 and r=-0.431, p<0.0001, resp.).
Conclusions: The significant correlation between JAK2V617F, BM angiogenic activity and the fibrosis marks
out the JAK2 allele burden as a feasible parameter with prognostic significance for evolution and progression
of MPN.

Ne32. UH. Muueea, M. lInamenosa, B. I'epos, II. Konosa u JI. I'epuesa. ChUYETAHUE HA
II'bPBUYHA MHUE/IO®HBEPO3A, MAPITHHAJIHO-30HOB HEXOYKHHOB JIUM®OM H
AMHUIION/]O3A HA CIIE3KATA — /IHA'HOCTHYHO IIPE/TU3BUKATEJICTBO.

Pesiome. Flpedcmassie cydatl Ho Kena Ha 54 200UHY € PAOKOING CoMemanue Hd NbPeUNHE Muenopubposa
- VD) o HexoukiHoe Aumdonrt (HX). Npez 2011 208una ho nOBOd AcmMERO-ABUHAMUA § NPO2peCupaua
mewecm 8 naso nodpebpug € nocmasend duaehosa IV, Exockonuama YOMGHOBREG eKCUecUsHaG
CNASHOMBEGRUA, KOCIHOMOERYHAY GUONCUs-XUnepUEnynaper KOCMER MO3BR € Gubposa il Limenen,
JAKZVOIZF mymeuuama £ noswriieHg & negﬁigi}egwaamm Tou -2obtims -‘n;v»ﬁamaf & orBlEdmBena
CRNEHEKMEMUA KamD. XUCTOA0UYHOMS Uacnedeone DoKo3ee HOMUNUE WO Mapeukanko-sonos HAT,
anunoudesa ekKempaMeBynapra Xexonoesa, Yemaroueno ¢ edroepemenio npamuycne wa D u HXTT,
Tosu cayuad & om UHMePec He Lamso Nopadu PADKOMO Cavemanue Ha meau 0se 3060NASAHUA, HO U nopadu

HeERCHDMG 5@;::2%:;@&&% { AP OEROCIUYHO JHAYENUS Ha mo3l zixemm&

No33. JI. I'epuesa, U. Muuesa, Bn. I'epos, A. /Kenazxoea, X. Bvpbanos, P. Paues, H. Cmaepes
KIIHHUYHH ITAPAMETPH 34 OIIEHKATA HA U3X0/JA OT IEYEHHE HA Bb3PACTHH
ITAITHEHTH C OCTPA JIUM®OBJIACTHA JIEBKEMHUA

len Ha mpoy4BaHETO € a c€ yCTAHOBST JOCTBIIHM B NMPaKTUYECKAaTa HU AEHHOCT KIMHUYHHM NPOTHOCTUYHU
MoKa3aTeln 3a M3XO0Aa OT JIeueHHe NPH BB3PACTHH MalUMEHTH ¢ ocTpa auMdobnactHa neBkemus (OJUI).
Anamm3upanu ca 50 mamuenta Ha Bb3pacT 18 72 T., nmMarHocTHOMpaHW M JeKyBaHn B KimHuKa 10
xemarosiorus npu YMBAJI ,,Cs. Mapuna” — Bapna. Be3pactoBo pasnpeaenenue: 42% nox 35 1., 36% wmexay
35u 60 r. u22% nax 60 r. 3HaUMMO MOBUCOK MPOLIEHT PEMUCHS CE YCTAHOBSIBA IPU U3XOJEH JIEBKOIUTEH
opoit <30 x 109/n. u npu nunceama komopouanoct (p<0,001). HaiiBucoka cpefHa mpexuBsAeMOCT (ChOTB.
17,5 u 15,7 mecena) ce peructpupa npu npelT u npeB OJIJI. HaliedhexTnBeH MHIYKIIMOHEH MPOTOKON €
LALA94, cnensan ot BFM. Ilenna pemucus e noctursara B 81,8% ot JieKyBaHUTE NMAIMEHTH, a HEYCHEX OT
JIEYEeHHUTO ce ycTaHoBsiBa B 18,2%. CBoOoaHaTa oT 3a00€Ba€MOCT MPEXKHUBSIEMOCT € HAUIPOIABIIKUTEIHA [IPU
npotokon GMALL 04/09 — 11,7 mecena (p<0.05). YUecToTara Ha paHHaTa CMBPTHOCT € 110 BHCOKa B IpyraTa
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10 35 1., (hakT KOWTO OcTaBa HEOOSCHUM. BHCOKHMAT TPOIEHT paHHA CMBPTHOCT B rpynara mof 35 ToauHH ce
CBBP3Ba ¢ MHPEKIINHU, KbPBEHE, KbCHO MOCTABSIHE HA IMArHO3aTa M HEJAOCTaThYHA MOIIbPIKAIIA TePATTHsL.

Me34. Liana Gercheva, Stela Dimitrova, Ilina Micheva IMPACT OF THE IMPARED IRON
HOMEOQOSTASIS ON THE PATHOGENESIS OF ANEMIA IN PRIMARY MYELOFIBROSIS

Anemia is a well established prognostic factor in primary myelofibrosis (PMF). Recent data suggests that
markers of abnormal iron homeostasis, which are known to be affected by both iron overload and
inflammation, may be involved in the pathogenesis of anemia in PMF. Aim: To evaluate the relation between
anemia, bone marrow fibrosis, prognostic score, survival and parameters of iron metabolism. Materials and
methods: We studied 72 patients with PMF. The following parameters were analyzed: degree of bone marrow
fibrosis, hemoglobin level, MCV, components of iron homeostasis (total iron binding capacity (TIBC), ferritin,
serum iron). The prognostic score was determined according to IPSS and DIPSS. Statistical analysis was
performed by SPSS version 19. Results: We found significant correlation between the level of hemoglobin and
degree of bone marrow fibrosis and prognostic score. The MCV was analyzed in 56 of the patients and was
found low in 9,5 % of them. However, there was no significant correlation between degree of fibrosis and the
lower MCV. We found significant straight correlation between degree of fibrosis, serum ferritin level
(p=0.006) and TIBC (p=0.018). In univariate analysis, significant feedback correlation was established
between hemoglobin and serum ferritin level. Conclusion: Our results reveal the possible role of the impaired
iron metabolism in the pathogenesis of anemia in PMF. Further studies are needed in order to elucidate the
precise mechanisms of this process.

M35. | Micheva, T Chervenkov, C Ruseva, L Gercheva CHRONIC MYELOMONOCYTIC
LEUKEMIA REVIEW AND CLINICAL EXPERIENCE OF THE HEMATOLOGY
DEPARTMENT UMHAT “ST. MARINA” VARNA.

Chronic myelomonocytic leukemia (CMML) is a rare de novo myeloid neoplasm that exhibits dysplastic and
proliferative features at presentation. The diagnosis is problematic with several specific controversial issues.
Aim: To analyze the cases with CMML diagnosed in the Hematology clinic, UMHAT “St. Marina”, Varna
with assessment of risk, prognosis and survival. Materials and methods: The results from cytology, flow
cytometry, histology, and genetics are re-estimated. For the risk stratification the CPSS was used. The
statistical analysis is performed using SPSS 19. Results: Fifteen patients with CMML, 12 men and 3 women,
with median age of 69,8 years were included in the study. According to the leukocyte count 12 were
myeloproliferative (CMML/MP) and 3 myelodysplastic CMML (CMML/MD). The flow cytometry of
peripheral blood and bone marrow was characterized by CD14, CD64, CD16 and CD56 expression. According
to the histology of the bone marrow 2 cases were described as MDS, 1 as MDS/MPN, the rest as MPN with
fibrosis in two of the cases. The cytogenetic risk was high in 5 patients and low in 10. According to CPSS one
patient was with low risk, 3 with intermediate 1, 9 with intermediate 2 and 2 with high risk. Acute myeloid
leukemia transformation occurred in 9 patients within median period of 13.1 months. The median survival after
transformation was 2,5 months. The median survival in the whole group was 21.4 months. Conclusion: CMML
is an aggressive disease. The prognosis of patients with CMML is poor, with low survival and high risk of
transformation. The therapeutic options are limited.

Ne36. I'opanosa-Mapunoea B., Henamoea K., I'anesa II., Cnacoe¢ E, Muueea H, Paounos A.,
Ilemposa P, Illeemkosa I., Xaoxncues E., I@opanoe Cm. u Iepuesa JI. PE3YJITATH OT

JEYEHHETO C BRENTUXIMAB VEDOTIN IIPH IIAIDUEHTH C XO/[ZKKHHOB
JUMDOM — BbIITAPCKHAT OITHT
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Boeeenenne: Ilammenture ¢ XomkkuaoB muMmMdpoMm (XJI), mpm kowto OojiecTTa pENHIWBHpPA CIEI
TpaHCIUIaHTalus Ha XxeMonoeTuHun cTBosioBH KieTkH (TXCK) u Te3u ¢ pedpakrepHo 3abonsBaHe, UMAT JIoIIa
MpOTHO3a U KpaTKa MpeKUBSIEMOCT. BbhBexkIaHETO B KIMHUYHATA TpakTuka Ha Brentuximab Vedotin (BV)
o00pHU TepaneBTUUHUS OTTOBOP, YABKU BPEMETO JI0 POTPecus M yBEIUUH 00IIaTa IPEXUBIEMOCT Ha TE3H
BUcokopuckoBu 6omnu Llen: /la ce ananu3upar dyecToTara, BUOBT U NPOABIDKUTEIHOCTTA HA TEPareBTUUHUS
otrroBop (EFS), u mporHoctnunuTe Qaxkropu 3a TAX, NPH MAaUUEHTH ¢ XOMKKUHOB JUM(OM, JIEKYBaHH C
Brentuximab Vedotin (BV). Marepuan u meromgm: Ilpoydenn ca 44 manweHTH ¢ XOHKKHHOB JUMQOM,
nexyBaHu ¢ BV B 5 xemaronornyau KIMHUKY B cTpaHata. CroTHOIIEHHETO Mbxe / sxeHu e 1.1/1,0, cpennara
BB3pacT — 39.98 + 12.48 r. Hail-uecTusiT XuicTonoruueH BapuaHT € HoaylapHa ckieposa 31(70.5%). Bea 11
KIIMHUYeH crtamuii ca 13 mammenra (29.5%), B II-16 (36.4%), B IV-15 (34.1%). C B-cumnromu ca 36
narenTa (81.8%), ¢ excrpanomanHo anraxkupane — 17 (15.9%) u ¢ ronxsma MeanacTHHAIIHA TYMOpPHA Maca —
14 (31.8%). Benuku 60mmHu nipenu nedeHunero ¢ BV ca npemunanu 2 nuann tepanus, 50.0% 3 nuauu, 27.3% 4
muauH, a 9.1% — >5 nuauu. CTBOJIOBOKJICThYHA TPAaHCIUIAHTAIMS € OChllecTBeHa npu 33 maruenta (75.0%),
KaTo TIpH BaMa OT TAX ca npoBeaeHu ase aBronokau CKT, a mpu enun — aBro/ano CKT. Pesynratu: [lpu 24
ot 6omnHuTe (60.0%) € mocTUrHaT TepaneBTHYEH OTroBOP: mbieH otroBop npH 10 (25.0%) u yactuden npu 14
(35.0%). Ot naumeHTHTe 0€3 MOCTUTHAT TEPANEBTHYCH OTTOBOP CTAa0MIHA OOJIECT Ce perucTpupa mpu 7
(17.5%) u mporpecust npu 9 (22,5%). [lanmentuTe, HOCTUTHAIHN TIOHE YACTUYEH TEPANIEBTHUYCH OTTOBOP MPEIH
3alloyBaHe Ha JeyeHueTo ¢ BV 3HaunMo mo-uecto 3aabpn004BaT WM 3aIbpiKaT TO3W OTTOBOP B Kpas Ha
neuenueto: 15 (62.5%) cupsmo 9 (37.5%), kouTo ca ¢ mpeamiecTpaia nporpecus u craduiHa oonect (P<0.05,
R=+0.496). PFS 3a manara rpyna e 10 mec. Menuana Ha npexuseMocT (MS) He € TOCTUTHATA 0 Kpas Ha
poy4BaHeTo. Bbr3pacTTa, MONBT, XMUCTOJIOTUIHUAT BapUAHT, KIMHUHUYHUAT CTAAUN, OPOSAT JIMHUH JICUEHUE U
BUABT Ha HOPCAMICCTBAIIUTC TCPANICBTUYHHU pPCXKUMHU HE TMOBJIHABAT TMMPOABL/DKUTCIHOCTTA HaA PFS.
EnvHCTBEHUMAT, 3HAYMM MPOTHOCTHYEH (AaKTop, KOWUTO OIpeAens TOCTOBEPHO TMO-AbITa pEeMHCHS €
KaueCTBEHHST TeparneBTHYeH oTroBop: B rpymara ¢ CR+PR 1o momenrta na ananmsa PFS He e mocturHara,
JOKaTO TMPH MAIMeHTUTEe ChC cTabmiHa Oonect wimu mporpecus T ¢ 7 mec ( P<0.001). 3akmouenne: BV e
e(i)eKTI/IBeH MCIUKAMCHT C YIIpaBJIsIcMa TOCKHYHOCT. Pe3y.HTaTI/ITe OT JICHCHHCTO Ha HAIIUTC IIAaIlMCHTU
MOTBBPIKAaBaT HATPyllaHUAd MCKIYHAPOACH OITUT. JIOH'BJIHI/ITCJ'IHI/ISIT TEPAINICBTUUCH OTTOBOP W YABJIDKCHATa
MPEXUBSIEMOCT 0€3 MporpecHst JaBat MaHC Ha JOCKOPO 00peYeHNTe MAMEHTH ¢ XOUYKHHOB JIUM(OM.

Ne37. Antonio Antonov, Liana Gercheva, Nadezhda Stefanova, Maria Tzaneva, Trifon Chervenkov
Evaluation of the correlation between JAK2V617F, leucocytosis and thrombogenic risk in patients
with Polycythemia vera and Essential thrombocythemia.

Thrombotic events (TE) are the most common, debilitating and fatal complications in Polycythemia Vera (PV)
and Essential Thrombocythemia (ET). Approximately 20% of patients have experienced TE at the time of
diagnosis. The subsequent cumulative incidence of non-fatal thrombosis is 3.8 incidents/100 patients / year [1,
2]. The risk stratification divides patients by age and a history of thrombosis. There is controversy in the
literature about the impact of JAK2 V617F allele burden and changes in peripheral blood counts on the TE
frequency. Aim: The aim of this study is to evaluate the influence of JAK2 V617F allele burden and changes
in leukocyte count on the development of thrombotic events in patients with PV and ET. Methods: We
performed a retrospective analysis of the data of 96 patients with PV and 43 patients with ET diagnosed
according to the WHO criteria. JAK2 mutational burden was determined by RealTime-PCR. The statistical
analysis was performed with SPSS 19.0 software. Results: In the group of PV patients, thrombotic events were
recorded in 46 patients. We did not find a correlation between higher levels of allelic JAK2 V617F burden and
frequency of TE. Clinically, patients with a higher mutational burden had more pronounced splenomegaly.
There was no correlation between leukocytosis at the diagnosis and the number of TE, but there was a
significant correlation between leukocytosis and the presence of splenomegaly. In the group of ET patients
(43) we established TE in 13 of them, and 54% were carriers of JAK2 V617F. There was no relationship
between the frequency of TE and the increased leukocyte count. Unlike PV patients, the presence of JAK2
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V617F>50% was associated with pronounced leukocytosis in the group with ET patients. Conclusions: The
allelic burden of JAK2 V617F and the leukocytosis level are prothrombogenic, but are not a predetermining
factor for thrombosis. The current risk stratification criteria for PV and ET, although common, reflect the
complexity of thrombotic complications. Clotting mechanisms are different not only in both diseases but also
in different parts of the vascular system within each disease. More studies are needed involving the functional
state of the vascular system to help differentiate individual arterial and venous thrombotic index for each
disease.

Ne38. llina Micheva, Vladimir Gerov, Stela Dimitrova, Merlin Efraim, Liana Gercheva
OUTCOME AFTER AZACITIDINE TREATMENT IN PATIENTS WITH HIGH-RISK
MYELODYSPLASTIC SYNDROME AND ACUTE MYELOID LEUKEMIA IN THE CLINIC OF
HEMATOLOGY AT ST. MARINA UNIVERSITY HOSPITAL,

INTRODUCTION: Hypomethylating agents have become a standard therapy for high-risk myelodysplastic
syndromes (MDS) and elderly patients with acute myeloid leukemia (AML). AIM: The aim of the study was to
assess the efficacy of azacitidine treatment in patients with MDS and AML followed for 18 months.
MATERIALS AND METHODS: Twenty-seven patients with MDS and AML treated in the Clinic of
Hematology at St. Marina University Hospital, Varna were included in the study. Azacitidine was administered
subcutaneously at a dose of 75 mg/m2 for 7 days. Disease assessment was performed on the 3rd month, 6th
month, and at progression. RESULTS: Twenty-seven patients were analyzed. Their median age was 71.5
years. Nine had refractory anemia with excess of blasts Il (RAEB 1), 5 had chronic myelomonocytic leukemia
Il (CMML 1I), 1 was with unclassifiable MDS (MDS-U), and 12 with AML. The median number of
administered cycles was 6 (1-19). Eleven patients completed 6 cycles of azacitidine. Partial response was
achieved in 9 patients (33%) (7 MDS and 2 AML), stable disease in 8 (29%) (5 MDS and 3 AML). Progressive
disease was observed in 10 patients (37%). The response correlated with the type of the disease (p=0.03),
cytogenetic risk (p=0.01), and survival (p=0.000). At 18 months, 60% of MDS patients were alive compared to
41.7% in the AML group. The median time to death in the AML patient group was 2.5 months. The mean
overall survival was 10.4 months (12.6 months for MDS patients and 5.4 months for AML patients).
CONCLUSION: The therapy with azacitidine is an option for elderly patients with high-risk MDS. In patients
with AML a rapid progression is observed during the first two cycles with mortality rate of 58.

Pe3romMena Ha nyOJIMKALMM B MEXKAYHAPOAHH NMEPHOAMYHU U3IAHUA C MMIIAKT
(pakTop

MNe39. Daniela 1. Gerova, Vladimir T. Gerov, Tatyana M. Yankova, Liana T. Gercheva, Diana G.
Ivanova Cytostatic therapy and blood antioxidants/prooxidants balance in acute myeloblastic
leukemia patients

To analyze the effects of conventional polychemotherapy of acute myeloblastic leukemia (AML) patients on
the prooxidants/antioxidants balance in plasma total antioxidant status (TAS) andasingleplasmaantioxidant-
uricacid (UA )were measured. Lipidperoxidation was assessed by malonedialdehyde (MDA) content. Total
serum iron was monitored as a potential source of nontransferrin-bound iron with a role in initiation of
oxidative burst. A group of patients in the acute phase of AML (group A) and a group of patients in complete
remission of AML (group B) were studied. A strong correlation between UA values and TAS (r = 0.8 for group
A, r = 0.9 for group B) was revealed in the course of the treatment. Strong negative correlation (r = —0.9)
between TAS and MDA was shown for both groups. Total iron significantly increased in the course of
chemotherapy. We have established that polychemotherapy leads to the consumption of antioxidants and
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increased lipid peroxidation in AML patients. An appropriate supplementation with antioxidants at the end of
the polychemotherapy treatment could be considered.

Ne40. A. G. Zhelyazkova, A. B. Tonchev, P. Kolova, L. Ivanova and L. Gercheva Prognostic
significance of hepatocyte growth factor and microvessel bone marrow density in patients with
chronic myeloid leukaemia

The aims of the study were: (1) to perform a complex angiogenic assessment in chronic myeloid leukaemia
(CML) patients using multiple parameters: bone marrow microvessel density (MVD), bone marrow
immunohistochemical cellular expressions of vascular endothelial growth factor (VEGF) and its receptor KDR,
as well as hepatocyte growth factor (HGF) and its receptor MET, and the plasma VEGF and HGF; and (2) to
determine the clinical significance of these factors for patients with CML. Material and methods. The VEGF
and HGF plasma levels were analysed by ELISA in 38 newly diagnosed CML patients. Immunohistochemical
methods were used to visualize the MVD as well as the cellular VEGF/KDR and HGF/MET expression.
Results. We found an increased MVD, cellular VEGF/KDR and HGF/MET expression and elevated plasma
VEGF and HGF in CML patients. The plasma HGF, cellular HGF and MET expression correlated with the
CML phase. The plasma HGF correlated with all markers reflecting the tumour burden (leucocytes, blast
percentage, splenomegaly and LDH) as well as with the phase of CML and overall survival of the patients.
Cox regression analysis determined the prognostic relevance of HGF and MVD parameters, but not for the
plasma VEGF and cellular VEGF and KDR. Conclusions. Using a complex angiogenic assessment we
determined an increased angiogenesis in CML patients. No prognostic relevance was found for VEGF plasma
levels or VEGF/KDR cellular bone marrow expression. The increased cellular HGF and MET expressions
could be considered highrisk factors for these patients. Plasma HGF and MVD were shown to be independent
prognostic parameters for patients’ survival.

Ne41. Paula Lazarova, Gunnar Kvalheim, Liana Gercheva, Krassimir Metodiev Experimental
attempt to produce mRNA transfected dendritic cells derived from enriched CD34+ blood
progenitor cells

It Peripheral blood progenitor enriched CD34+ cells (PBPC) are rather often used as stem cell background in
cancer patients following high dose therapy. Keeping in mind that precursor dendritic cells (DCs) originate
from haematopoietic progenitor cells, purified CD34+ cells might also serve as starting cells for ex- vivo
production of DC. The aim of the present study is to develop a clinical grade procedure for ex- vivo production
of DC derived from enriched CD34+ cells. Various concentrations of CD34+ cells were grown in gas-
permeable Teflon bags with different serum-free and serum-containing media supplemented with GM-CSF,
IL-4, TNF-a, SCF, FIt-3L and INF-a. Serum-free CellGroSCGM medium for 7 days followed by CellGroDC
medium in 7 days gave equal results as serum-containing medium. Following incubation, the cultured cells
containing immature DCs were concentrated and transfected with tumour mRNA from human prostate cancer
cell lines employing a highly efficient electroporation procedure. Thawed transfected DCs were able to elicit
primary T-cell responses in vitro against antigens encoded by the prostate cancer mRNA as shown by
ELISPOT assay using mock-transfected DCs as control. The results of our study show that frozen enriched
CD34+ cells can be an alternative and efficient source for production of DCs for therapeutic purpose.

Meq42. Wolfgang U. Knauf, Toshko Lissichkov, Ali Aldaoud, Anna Liberati, Javier Loscertales,
Raoul Herbrecht, Gunnar Juliusson, Gerhard Postner, Liana Gercheva, Stefan Goranov, Martin
Becker, Hans-Joerg Fricke, Francoise Huguet, llaria Del Giudice, Peter Klein, Lothar Tremmel,
Karlheinz Merkle, and Marco MontilloPhase 111 Randomized Study of Bendamustine Compared
With Chlorambucil in Previously Untreated Patients With Chronic Lymphocytic Leukemia
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This randomized, open-label, parallel-group, multicenter study was designed to compare the efficacy and
safety of bendamustine and chlorambucil in previously untreated patients with advanced (Binet stage B or C)
chronic lymphocytic leukemia (CLL). Patients and Methods Patients (< 75 years of age) were randomly
assigned to receive bendamustine 100 mg/m2/d intravenously on days 1 to 2, or chlorambucil 0.8 mg/kg
(Broca’s normal weight) orally on days 1 and15; treatment cycles were repeated every 4 weeks for a maximum
of six cycles.Theresponse to treatment was assessed according to National Cancer Institute Working Group
criteria, and the final determination of response was made by a blinded independent review committee. Results
A total of 319 patients were randomly assigned (162 bendamustine, 157 chlorambucil). Complete or partial
response swere achieved in 110 (68%) of 162 bendamustine-treated and 48(31%) of 157 chlorambucil-treated
patients (P<0.0001). More patients showed complete responses with bendamustine than with chlorambucil
(31% v 2%). Median progression-free survival was 21.6 months with bendamustine and 8.3 months with
chlorambucil (P<0.0001). Bendamustine was also associated with an improvement in duration of remission,
compared with chlorambucil (median, 21.8 v 8.0 months). Hematologic National Cancer Institute Common
Toxicity Criteria grade 3 to 4 adverse events were more common with bendamustine than with chlorambucil
(occurring in 40% v 19% of patients). Severe infections (grade 3 to 4) occurred in 8% of bendamustine-treated
patients and 3% of chlorambucil-treated patients. Conclusion Bendamustine offers significantly greater
efficacy than chlorambucil, and a manageable toxicity profile, when used as first-line therapy in patients with
advanced CLL.

Ned3. J. A. AZNAR, N. CABRERA, M. MATYSIAK, K. ZAWILSKA, L. GERCHEVA, A.
ANTONOV, M. MONTAN E 'S, A. M. PA " EZ and T. LISSITCHKOV Pharmacokinetic study of
a high-purity factor 1X concentrate (Factor IX Grifols) with a 6-month follow up in previously
treated patients with severe haemophilia B

Optimal replacement treatment in haemophilia B patients requires a good understanding of the
pharmacokinetics of factor IX (FIX). The aim of this study was to compare the pharmacokinetic profile of
Factor IX Gr1 "fols, a highly purified human FIX concentrate with two specific pathogen inactivation/removal
steps, to that of available FIX preparations. The study was an open, non-randomized trial including 25 male
subjects older than 12 years of age with severe haemophilia B. Pharmacokinetic profile of the FIX preparation
regularly used by the subjects was determined as control. Pharmacokinetic profile of Factor IX Grifols was
determined twice, one 7-15 days after control assessment and second after a 6 months period had elapsed.
Results showed that all products had peak plasma levels of FIX:C within 30 min. Mean recovery was 1.3 + 0.3
IU dL)1 per IU kg)l for Factor IX Grifols and 1.0 + 0.3 IU dL)1 per IU kg)1 for control products (P <
0.001).The mean terminal half-life (t1/2) forFactorlXGrifols was 26.7 hand 26.8 h for control product.
Pharmacokinetic parameters after 6 months of treatment with Factor 1X Grifols did not statistically differ from
the parameters obtained with the first infusion.There were no adverse events related to Factor IX Grifols for
the duration of the study. In conclusion, Factor IX Grifols has adequated pharmacokinetic properties
comparable to the control plasma-derived FIX and these parameters remain stable after 6 months of treatment.
Factor IX Grifols can be an effective and safe plasma-derived FIX concentrate for replacement therapy in
haemophilia B patients.

Neq44. T. LISSITCHKOV, M. MATYSIAK, K. ZAWILSKA, L. GERCHEVA, A. ANTONOV, M.
MONTAN ES and A. PAEZ An open clinical study assessing the efficacy and safety of Factor IX
Grifols, a high-purity Factor 1X concentrate, in patients with severe haemophilia B

Factor 1X Grifols is a new high-purity plasma-derived FIX concentrate with two specific pathogen elimination
steps. Until this study was performed, there were no detailed reports with an adequate number of patients on
the clinical evaluation of this product. To determine the efficacy and safety of Factor IX Grifols for
replacement therapy in previously treated patients with severe haemophilia B. This open, multicentre and non-
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randomized study included 25 male subjects over the age of 12 with severe haemophilia B. Patients underwent
prophylaxis and treatment of bleeding episodes with Factor IX Grifols for 1 year. The clinical efficacy and
safety of this product were assessed. Forty percentage of the patients were children and adolescents (12-17
years old). During the 12 months follow-up, 1 446 000 IU of Factor IX Grifols were administered in 961
infusions (range 12-83 infusions per patient): 31% for prophylaxis and 69% for bleeding episodes. Only five
major bleeding events were reported in two patients. These haemorrhages were successfully treated with a
mean of 2900 IU per bleed (range 1500-4000 IU), and 1-3 infusions per bleed. The average time elapsed from
the first infusion to resolution of bleeding was 43 h (median). Overall, haemostasis was rated as excellent or
good by the investigator in 96% of the infusions. No productrelated adverse events were reported. Factor 1X
Grifols is an effective and safe Factor IX concentrate and can be considered as a first line option for
replacement therapy in haemophilia B patients.

Ne45. Andreas L. Petzer, Dominik Wolf, Dominic Fong Thomas Lion, Irina Dyagil,4 Zvenyslava
Masliak Andrija Bogdanovic, Laimonas Griskevicius, Sandra Lejniece, Stefan Goranov, Liana
Gercheva, Aleksandar Stojanovic, Dontcho Peytchev, Nikolay Tzvetkov, Rasa Griniute,Radka
Oucheva, Hanno Ulmer,16 Marthin Kwakkelstein, Francesca Rancati,18 and Guenther Gast
Central European Leukemia Study Group (CELSG) High-dose imatinib improves cytogenetic and
molecular remissions in patients with pretreated Philadelphia-positive, BCR-ABL-positive chronic
phase chronic myeloid leukemia: first results from the randomized CELSG phase 11l CML 11
“ISTAHIT” study

Imatinib 400 mg/day is the standard treatment for patients with chronic phase chronic myeloid leukemia.
Recent reports suggested higher and more rapid cytogenetic and molecular responses with higher doses of
imatinib.

Design and Methods In this prospective international, multicenter phase Il study, 227 patients with pre-treated
Philadelphia chromosome-positive, BCR-ABL-positive chronic myeloid leukemia were randomized to a
standard-dose imatinib arm (400 mg/day) or a high-dose imatinib arm (800 mg/day for 6 months followed by
400 mg/day as maintenance therapy). In this planned interim analysis hematologic, cytogenetic and molecular
responses as well as toxicity were evaluated.

Results Compared to the standard-dose, high-dose imatinib led to higher rates of major and complete
cytogenetic responses at both 3 months (major: 21% versus 37%, P=0.01; complete: 6% versus 25%, P<0.001)
and 6 months (major: 34% versus 54%, P=0.009; complete: 20% versus 44%, P<0.001). This was paralleled by
a significantly higher major molecular response rate at 6 months in the high-dose imatinib arm (11.8% versus
30.4%; P=0.003). At 12 months, the rates of major cytogenetic response (the primary end-point) were
comparable between the two arms (57% versus 59%). In contrast to non-hematologic toxicities, grade 3/4
hematologic toxicities were more common in the high-dose arm. Cumulative complete cytogenetic response
rates were higher in patients without dose reduction in the high-dose arm (61%) than in the patients with no
dose reduction in the standard-dose arm (36%) (P=0.014).

Conclusions This is the first randomized phase Il trial in patients with pre-treated chronic phase chronic
myeloid leukemia demonstrating improvements in major cytogenetic response, complete cytogentic response
and major molecular response rates with high-dose imatinib therapy (ClinicalTrials.gov Identifier:
NCT00327262).

Ne46. T. LISSITCHKOV, M. MATYSIAK, K. ZAVILSKA, P. £tAGUNA, L. GERCHEVA, A.
ANTONOV, N. CABRERA, J. A. AZNAR, M. K. WOODWARD and A. PA EZ. A clinical study
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assessing the pharmacokinetics, efficacy and safety of AlphaNine, a high-purity factor IX
concentrate, in patients with severe haemophilia B

Effective treatment with factor IX (FIX) requires a thorough consideration of the properties of the concentrate
to be used as replacement therapy, to date,theonlyavailabletreatmentfornaemophiliaB.The aim of the study was
to determine the pharmacokinetics, clinical efficacy and safety in routine clinical use of AlphaNine, a high-
purity human FIX concentrate. This open, single-arm, multicentre, non-randomized trial included 25 subjects
(age I 12) with moderate/severe haemophilia B. Pharmacokinetics was assessed at baseline and after a 6-
month follow-up. The degree of haemostasis control achieved was evaluated during a 12-month follow-up.
Safety was evaluated in terms of tolerance, thrombogenicity, immunogenicity and viral safety. Mean recovery
was 1.01 £ 0.19 IU dL)1 per IU kg)1 at baseline and 1.23 + 0.34 TU dL)1 per IU kg)1 6 months later. Terminal
half-life was 34.5 £ 6.2 h and 33.7 + 5.4 h, respectively. Ratios of each parameter between the two
pharmacokinetic studies were all close to 1. A total of 1,576,890 IU AlphaNine were administered in 889
infusions (mean dose per infusion: 1774 1U; 3.2 infusions per month per patient). The main reasons for
infusion were mild/moderate bleeding (62.3%) and prophylaxis (20.5% continuous, 15.6% intermittent).
Overall, 93.0% of the efficacy assessments were rated as excellent/good and 88.8% of bleedings resolved after
the first infusion. Twenty-one adverse events were reported in eight patients, none of which was considered
related to the study medication. AlphaNine show eda pharmacokinetic profilein agreement with that of other
plasma-derived FIX concentrates and provides safe and clinically effective substitution therapy for patients
with haemophilia B.

Ne47. Thomas Elter, Liana Gercheva-Kyuchukova, Halyna Pylylpenko, Tadesuz Robak, Branimir
Jaksic, Grigoriy Rekhtman, Stawomira Kyrcz-Krzemien, Mykola Vatutin, Jingyang Wu, Cynthia
Sirard, Michael Hallek, Andreas EngertFludarabine plus alemtuzumab versus fl udarabine alone
in patients with previously treated chronic lymphocytic leukaemia: a randomised phase 3 trial

Background Chronic lymphocytic leukaemia (CLL) is an incurable and chronic disorder, with worsening
prognosis for patients as their disease progresses. We compared the effi cacy and safety of the combination of
fl udarabine and alemtuzumab with fl udarabine monotherapy in previously treated patients with relapsed or
refractory CLL.

Methods Patients (aged >18 years) with CLL Binet stage A, B, or C or Rai stages -1V were randomly
assigned in a 1:1 ratio according to a computer-generated allocation schedule to open-label combination
treatment (fl udarabine 30 mg/m? per day and alemtuzumab 30 mg per day on days 1-3) or monotherapy (fl
udarabine 25 mg/m? on days 1-5) by use of an interactive voice response system. Both regimens were given
intravenously for a maximum of six 28-day cycles. The primary endpoint was progression-free survival (PFS).
Analysis was by intention to treat. This trial is registered with ClinicalTrials.gov, number NCT00086580.

Findings Fludarabine plus alemtuzumab (n=168) resulted in better PFS than did fl udarabine monotherapy
(n=167; median 23-7 months [95% CI 19:2-28-4] vs 16-5 months [12-5-21-2]; hazard ratio 0-61 [95% CI
0-47-0-80]; p=0-0003) and overall survival (median not reached vs 52:9 months [40-9—not reached]; 0-65
[0-45-0-94]; p=0-021) compared with fl udarabine alone. All-cause adverse events occurred in 161 (98%) of
164 patients in the combination treatment group and 149 (90%) of 165 in the fl udarabine alone group. Patients
in the fl udarabine plus alemtuzumab group had more cytomegalovirus events (23 [14%] vs one [<1%]) and
grade 1 or 2 potentially alemtuzumab infusion-related adverse reactions (102 [62%] vs 22 [13%]). Grade 3 or 4
toxicities in the combination treatment and monotherapy groups were leucopenia (121 [74%] of 164 vs 55
[34%] of 164), lymphopenia (149 [94%] of 158 vs 53 [33%] of 161), neutropenia (93 [59%] of 157 vs 110
[68%] of 161), thrombocytopenia (18 [11%] of 164 vs 27 [17%] of 163), and anaemia (14 [9%] of 163 vs 28
[17%] of 164). The incidence of serious adverse events was higher in the combination treatment group (54
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[33%] of 164 vs 41 [25%] of 165); deaths due to adverse events were similar between the two groups (ten [6%]
vs 12 [7%)]).

Interpretation The combination of fl udarabine and alemtuzumab is another treatment option for patients with
previously treated CLL.

Ne48. Andreas L. Petzer, Dominic Fong, Thomas Lion, Irina Dyagil, Zvenyslava Masliak, Andrija
Bogdanovic, Laimonas Griskevicius, Sandra Lejniece, Stefan Goranov, Liana Gercheva,
Aleksandar Stojanovic, Dontcho Peytchev, Nikolay Tzvetkov, Rasa Griniute, Atanas Stanchev,
Thomas Grubinger, Marthin Kwakkelstein, Peter Schuld, Guenther Gastl, and Dominik Wolfl
High-dose imatinib induction followed by standard-dose maintenance in pre-treated chronic phase
chronic myeloid leukemia patients — final analysis of a randomized, multicenter, phase 111 trial

Central European Leukemia Study Group (CELSG)

Background Previous data suggest that the response of chronic myeloid leukemia cells to imatinib is
dosedependent. The potential benefit of initial dose intensification of imatinib in pre-treated patients with
chronic phase chronic myeloid leukemia remains unknown.

Design and Methods Two hundred and twenty-seven pre-treated patients with chronic myeloid leukemia in
chronic phase were randomly assigned to continuous treatment with a standard dose of imatinib (400 mg/day;
n=113) or to 6 months of high-dose induction with imatinib (800 mg/day) followed by a standard dose of
imatinib as maintenance therapy (n=114).

Results The rates of major and complete cytogenetic responses were significantly higher in the highdose arm
than in the standard-dose arm at both 3 and 6 months (major cytogenetic responses: 36.8% versus 21.2%,
P=0.01 and 50.0% versus 34.5%, P=0.018; complete cytogenetic responses: 22.8% versus 6.2%, P<0.001 and
40.4% versus 16.8%, P<0.001) on the basis of an intentionto-treat analysis. At 12 months, the difference
between treatment arms remained statistically significant for complete cytogenetic responses (40.4%
versus24.8%, P=0.012) but not for major cytogenetic responses (49.1% versus 44.2%, P=0.462). The rate of
major molecular responses was also significantly better at 3 and 6 months in the high-dose arm (month 3:
14.9% versus 3.5%, P=0.003; month 6: 32.5% versus 8.8%, P<0.001). Overall and progression-free survival
rates were comparable between arms, but event-free survival was significantly worse in the high-dose arm
(P=0.014).

Conclusions Standard-dose imatinib remains the standard of care for pre-treated patients with chronic phase
chronic myeloid leukemia (Clinicaltrials.gov identifier: NCT00327262).

Ne49. Wolfgang U. Knauf, Toshko Lissitchkov, Ali Aldaoud, Anna M. Liberati, Javier Loscertales,
Raoul Herbrecht, Gunnar Juliusson, Gerhard Postner, Liana Gercheva, Stefan Goranov,1 Martin
Becker, Hans-Joerg Fricke, Francoise Huguet, llaria Del Giudice, Peter Klein, Karlheinz Merkle
and Marco Montillo. Bendamustine compared with chlorambucil in previously untreated patients
with chronic lymphocytic leukaemia: updated results of a randomized phase 111 trial

The efficacy of bendamustine versus chlorambucil in a phase III trial of previously untreated patients with
Binet stage B/C chronic lymphocytic leukaemia (CLL) was re-evaluated after a median observation time of 54
months in May 2010. Overall survival (OS) was analysed for the first time. At follow-up, investigator-assessed
complete response (CR) rate (21.0% vs 10.8%), median progression-free survival (21.2 vs 8.8 months; P <
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0.0001; hazard ratio 2.83) and time to next treatment (31.7 vs 10.1 months; P < 0.0001) were improved for
bendamustine over chlorambucil. OS was not different between groups for all patients or those 65 years, >65
years, responders and non-responders. However, patients with objective response or a CR experienced a
significantly longer OS than non-responders or those without a CR. Significantly more patients on
chlorambucil progressed to second/further lines of treatment compared with those on bendamustine (78.3% vs
63.6%; P = 0004). The benefits of bendamustine over chlorambucil were achieved without reducing quality of
life. In conclusion, bendamustine is significantly more effective than chlorambucil in previously untreated CLL
patients, with the achievement of a CR or objective response appearing to prolong OS. Bendamustine should
be considered as a preferred first-line option over chlorambucil for CLL patients ineligible for fludarabine,
cyclophosphamide and rituximab.

M50. M. J. MANCO-JOHNSON, C. L. KEMPTON, M. T. REDING, T. LISSITCHKOV, S.
GORANOV, L. GERCHEVA, L. RUSEN, M. GHINEA, V. USCATESCU, V. RESCIA and W.
HONG Randomized, controlled, parallel-group trial of routine prophylaxis vs. on-demand
treatment with sucrose-formulated recombinant factor VIII in adults with severe hemophilia A
(SPINART)

Background: The benefits of routine prophylaxis vs. on-demand treatment with factor VIII products have not
been evaluated in controlled clinical trials in older patients with hemophilia A. Objectives: To report results
from a preplanned analysis of data from the first year of the 3-year SPINART study, which compares routine
prophylaxis with on-demand treatment with sucroseformulated recombinant FVIII (rFVIII-FS). Patients/
Methods: SPINART is an open-label, randomized, controlled, parallel-group, multinational trial. Males aged
12— 50 years with severe hemophilia A, 150 days of exposure to FVIII, no FVIII inhibitors, no prophylaxis for
> 12 consecutive months in the past 5 years and 6—24 bleeding episodes in the preceding 6 months were
randomized 1 : 1 to rFVIII-FS prophylaxis (25 IU kgl, three times weekly) or on-demand treatment. The
primary efficacy endpoint, number of total bleeding episodes in the intent-to-treat population, was analyzed
after the last patient had completed 1 year of follow-up. A negative binomial model was used for the primary
endpoint analysis; analysis of variance was used for confirmatory analysis of annualized bleeding rates.
Results: Eighty-four patients were enrolled and analyzed (n = 42 per group; mean age, 30.6 years; median
treatment duration, 1.7 years). The median humber of total bleeding episodes and total bleeding episodes per
year were significantly lower with prophylaxis than with on-demand treatment (total, 0 vs. 54.5; total per year,
0 vs. 27.9; both P < 0.0001). No treatmentrelated adverse events occurred, and no patients developed FVIII
inhibitors. Conclusions: Routine prophylaxis with rFVIII-FS leads to a significant reduction in bleeding as
compared with on-demand treatment. Adverse events were consistent with the established rFVI1II-FS safety
profile.

Ne51. T. LISSITCHKOV, M. MATYSIAK, K. ZAVILSKA, P. LAGUNA, L. GERCHEVA, A.
ANTONOV, A. MORET, P. CAUNEDO, J. A. AZNAR, M. K. WOODWARD and A. P. AEZ Head-
to-head comparison of the pharmacokinetic profiles of a high-purity factor 1X concentrate
(AlphaNine) and a recombinant factor I1X (BeneFI1X) in patients with severe haemophilia B

Head-on comparative studies of factor IX (FIX) concentrates performed under standardized conditions are
rarely conducted regardless of being a valuable instrument guiding health care providers towards better
informed and cost-effective decisions. This study is an extension of a multicentre study that assessed the
efficacy, safety and pharmacokinetics (PK) of AlphaNine in 25 previously treated patients with severe
haemophilia B (FIX:C < 2%). After a washout period >7 days following the last PK performed with
AlphaNine after a dose of 65— 75 1U kg.1, an identical PK study was performed with BeneFIX on 22 of the
same patients. Venous blood samples for analysis were taken at baseline and at 0.25, 0.5, 1, 3, 6, 9, 24, 48, 72
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and 74 h post infusion. The outcomes of the comparison of the PK parameters were as follows: Mean (SD) in
vivo recovery (IVR) was 1.3 - 0.4 IU dL1 per IU kglfor AlphaNine and 1.0 0.3 IU dL1 per IU kgl for
BeneFIX (P < 0.01). Mean terminal half-life, mean residence time, area under the curve, clearance and volume
of distribution of BeneFIX were 36.0 12.8 h, 39.3 13.9 h, 1631 467 IU h dL 1, 0.046 0.01 dL kgl minl and
1.75 0.52mL kg -1 respectively. These values were not significantly different to those observed in AlphaNine,
although BeneFIX displayed higher than expected IVR values and lower than expected clearance values. In
conclusion, AlphaNine showed a comparable half-life, but an IVR significantly higher than that of BeneFIX.
This dissimilarity may have implications on dosing requirements for on-demand treatment regimes affecting
optimal resource allocation.

MNe52. Manco-Johnson MJ, CL. Kempton, MT. Reding, S. Goranov, L. Gercheva, L. Rusen, V.
Uscatescu, M. Pierdominici, D. Walter, H. Walter. 3-year results from SPINART: prophylaxis vs
on-demand treatment with sucrose-formulated recombinant factor VIII. Haemophilia. 2014
May;20(Suppl 3):96-101. https://insights.ovid.com/ haemophilia/hemop/2014/05/003/year-results-
spinart-prophylaxis-vs-demand/381/ https://insights.ovid.com/crossref?
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M53. Manco-Johnson, CL Kempton, MT Reding, T Lissitchkov, S Goranov, L _Gercheva...
Corrigendum: Randomized, controlled, parallel-group trial of routine prophylaxis vs. on-demand
treatment with sucrose-formulated recombinant factor VIII in adults with severe hemophilia A
(SPINART).

The benefits of routine prophylaxis vs. on-demand treatment with factor V111 products have not been evaluated
in controlled clinical trials in older patients with hemophilia A. Objectives: To report results from a preplanned
analysis of data from the first year of the 3-year SPINART study, which compares routine prophylaxis with on-
demand treatment with sucroseformulated recombinant FVIII (rFVIII-FS). Patients/ Methods: SPINART is an
open-label, randomized, controlled, parallel-group, multinational trial. Males aged 12— 50 years with severe
hemophilia A, >150 days of exposure to FVIII, no FVIII inhibitors, no prophylaxis for > 12 consecutive
months in the past 5 years and 6-24 bleeding episodes in the preceding 6 months were randomized 1 : 1 to
rEVII-FS prophylaxis (25 IU kg-1, three times weekly) or on-demand treatment. The primary efficacy
endpoint, number of total bleeding episodes in the intent-to-treat population, was analyzed after the last patient
had completed 1 year of follow-up. A negative binomial model was used for the primary endpoint analysis;
analysis of variance was used for confirmatory analysis of annualized bleeding rates. Results: Eighty-four
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patients were enrolled and analyzed (n = 42 per group; mean age, 30.6 years; median treatment duration, 1.7
years). The median number of total bleeding episodes and total bleeding episodes per year were significantly
lower with prophylaxis than with on-demand treatment (total, O vs. 54.5; total per year, 0 vs. 27.9; both P <
0.0001). No treatmentrelated adverse events occurred, and no patients developed FVIII inhibitors.
Conclusions: Routine prophylaxis with rFVIII-FS leads to a significant reduction in bleeding as compared with
on-demand treatment. Adverse events were consistent with the established rFVI1II-FS safety profile.

Ne54. Robert Z. Orlowski, Liana Gercheva, Cathy Williams, Heather Sutherland, Tadeusz Robak,
Tamas Masszi, Vesselina Goranova-Marinova, Meletios A. Dimopoulos James D. Cavenagh,9 lvan
Spicka, Angelo Maiolino, Alexander Suvorov, Joan Blae, Olga Samoylova Thomas A. Puchalski,
Manjula Reddy, Rajesh Bandekar, Helgi van de Velde, Hong Xie, and Jean-Franlois Rossi A
phase 2, randomized, double-blind, placebo-controlled study of siltuximab (anti-IL-6 mAb) and
bortezomib versus bortezomib alone in patients with relapsed or refractory multiple myeloma

We compared the safety and efficacy of siltuximab (S), an anti-interleukin-6 chimeric monoclonal antibody,
plus bortezomib (B) with placebo (plc) 1 B in patients with relapsed/refractory multiple myeloma in a
randomized phase 2 study. Siltuximab was given by 6 mg/kg IV every 2 weeks. On progression, B was
discontinued and high-dose dexamethasone could be added to S/plc. Response and progression-free survival
(PFS) were analyzed pre-dexamethasone by European Group for Blood and Marrow Transplantation (EBMT)
criteria. For the 281 randomized patients, median PFS for S 1 B and plc 1 B was 8.0 and 7.6 months (HR
0.869, P 5 0.345), overall response rate was 55 versus 47% (P 5 0.213), complete response rate was 11 versus
7%, and median overall survival (OS) was 30.8 versus 36.8 months (HR 1.353, P 5 0.103). Sustained
suppression of C-reactive protein, a marker reflective of inhibition of interleukin-6 activity, was seen with S 1
B. Siltuximab did not affect B pharmacokinetics. Siltuximab/placebo discontinuation (75 versus 66%), grade
>3 neutropenia (49 versus 29%), thrombocytopenia (48 versus 34%), and all-grade infections (62 versus 49%)
occurred more frequently with S 1 B. The addition of siltuximab to bortezomib did not appear to improve PFS
or OS despite a numerical increase in response rate in patients with relapsed or refractory multiple myeloma.

MNe55. Aleksander Skotnicki, Toshko Lissitchkov, Vasily Mamonov, EvgenyBuevich, Kazimierz
Kuliczkowski, Stefcho Goranov, Janusz Kloczko , Anna Klukowska, Svetlana Stankovic Liana
Gercheva, Tatiana Chernova, Andrzej Hellmann, Anna Dmoszy, Krystyna Zawilska, AlexVeldman,
Christine Joch, Wilfried Seifert. Efficacy, safety and pharmacokinetic profiles of a plasma-derived
VWF/FVIII concentrate (VONCENTO®) in subjects with haemophilia A (SWIFT-HA study).
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ABSTRACT

Introduction: VONCENTO® (CSL Behring) is a plasma-derived, high-concentration, low-volume, high-purity con-
centrate, which contains a high level of von Willebrand factor (VWF) high-molecular-weight multimers and a
5 VWE/factor VIII (FVII) ratio of ~2.4:1, simifar to Haemate® P {CSL Belring). '
Methods: The pharmacokinetic, efficacy and safety profiles of VONCENTO® were investigated in this mumc.emre,
double-blind, randomised study. Subjects aged =12 years with haemophilia A who required treatment of non-
b surgical bleeds, treatment during surgical events or who were receiving prophylaxis were included. Pharmaco-
Kinetics were investigated with a single dose of 50 IU FVIIl/kg body weight of either VONCENTO® or BIOSTATE®
reference product (Biostate-RP) (Day 1; Day 8 [n = 16}, repeated on Day 180 [VONCENTO® only; n = 15]). Ef?
ficacy and safety analyses were performed either during on-demand treatment (n = 52) or prophylaxis {n = 28)
for =6 months and =50 exposure days, respectively.
Results: Besides the confirmation of bioequivalence between VONCENTO® and Biostate-RP, which displayed
comparable PK profiles, haemostatic efficacy was rated by the investigators as either ‘excellent’ or.‘good‘ in‘
06.4% of all bleeding events (96.5% spontaneous, 96.6% traumatic, 96.9% joint bleeds) as well asin 80% of
major and 100% of minor surgical procedures at discharge. The median number of annualised bleeding events
pef subject [range] was significantly lower in the prophylaxis group (2.0 [0.0{}4‘6]) thar.l in Fhe on—dc;'manfi
group (14.0 [0.0-87.8], p = 0.0013).VONCENTO® was well tolerated and no inhibitory antibodies were identi-
fied during the study period. ' A
Conclusions: This study demonstrated the bioequivalence of VONCENTO® to Biostate-RP, and its excellent effi-

cacy and safety profile in haemophilia A subjects. )
© 2015 Published by Elsevier Ltd.

Noe56. Richard Greil, Petra Obrtlikova, Lukd§ Smolej, Tomas Kozak, Michael Steurer, Johannes
Andel, Sonja Burgstaller, Eva Mikuskovd, Liana Gercheva, Thomas Nosslinger, Tomas Papajik,
Miriam Ladicka, Michael Girschikofsky, Mikuld§ Hrubisko, Ulrich Jiger, Michael Fridrik, Martin
Pecherstorfer, Eva Krdlikova, Cristina Burcoveanu, Emil Spasov, Andreas Petzer, Georgi
Mihaylov, Julian Raynov, Horst Oexle, August Zabernigg, Emilia Flochova, Stanislav Paladsthy,
Olga Stehlikova, Michael Doubek, Petra Altenhofer, Lisa Pleyer, Thomas Melchardt, Anton
Klingler, Jiti Mayer, Alexander Egle Rituximab maintenance versus observation alone in patients
with chronic lymphocytic leukaemia who respond to fi rst-line or second-line rituximab-containing
chemoimmunotherapy: fi nal results of the AGMT CLL-8a Mabtenance randomised trial

Background: In many patients with chronic lymphocytic leukaemia requiring treatment, induction therapy with
rituximab plus chemotherapy improves outcomes compared with chemotherapy alone. In this study we aimed
to investigate the potential of rituximab maintenance therapy to prolong disease control in patients who
respond to rituximab-containing induction regimens.

Methods: In this randomised, international, multicentre, open-label, phase 3 clinical trial, we enrolled patients
who had achieved a complete response (CR), CR with incomplete bone marrow recovery (CRi), or partial
response (PR) to fi rst-line or second-line rituximab-containing chemoimmunotherapy and randomly assigned
them in a 1:1 ratio (central block randomisation in the electronic case report form system) to either intravenous
rituximab 375 mg/m? every 3 months, or observation alone, for 2 years. Stratifi cation was by country, line of
treatment, type of chemotherapy added to the rituximab backbone, and degree of remission following
induction. The primary endpoint was progression-free survival. Effi cacy analysis was done in the intention-to-
treat population. This is the fi nal, event-triggered analysis. Final analysis was triggered by the occurrence of
92 events. This trial is registered with ClinicalTrials.gov, number NCT01118234.

Findings: Between April 1, 2010, and Dec 23, 2013, 134 patients were randomised to rituximab and 129 to
observation alone. Median observation times were 334 months (IQR 25-7-42-8) for the rituximab group and
34-0 months (25-4-41-9) for the observation group. Progression-free survival was signifi cantly longer in the
rituximab maintenance group (47-0 months, IQR 28-5—incalculable) than with observation alone (35-5 months,
95% CI 25-7—-46-3; hazard ratio [HR] 0-50, 95% CI 0-33-0-75, p=0-00077). The incidence of grade 3—4
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haematological toxicities other than neutropenia was similar in the two treatment groups. Grade 3-4
neutropenia occurred in 28 (21%) patients in the rituximab group and 14 (11%) patients in the observation
group. Apart from neutropenia, the most common grade 3—4 adverse events were upper (fi ve [4%] patients in
the rituximab group vs one [1%] patient in the observation group) and lower (three [2%] vs one [1%])
respiratory tract infection, pneumonia (nine [7%] vs two [2%]), thrombopenia (four [3%] vs four [3%]),
neoplasms (fi ve [4%] vs four [3%]), and eye disorders (four [3%] vs two [2%]). The overall incidence of
infections of all grades was higher among rituximab recipients (88 [66%] vs 65 [50%]).

Interpretation: Rituximab maintenance therapy prolongs progression-free survival in patients achieving at least
a PR to induction with rituximab plus chemotherapy, and the treatment is well tolerated overall. Although it is
associated with an increase in infections, there is no excess in infection mortality, suggesting that remission
maintenance with rituximab is an eff ective and safe option in the management of chronic lymphocytic
leukaemia in early treatment phases.

Me57. T. LISSITCHKOV, L. RUSEN, P. GEORGIEV, J. WINDYGA, R. KLAMROTH, L.
GERCHEVA, L. NEMES, A. TIEDE, J. BICHLER, S. KNAUB, L. BELYANSKAYA, O. WALTER
and K. J. PASI. PK-guided personalized prophylaxis with Nuwiq (human-cl rhFVIII) in adults
with severe haemophilia A

Introduction: Nuwiq (human-cl rhFVIII) is a 4th generation recombinant human FVIII, without chemical
modification or protein fusion, produced in a human cell-line. Aims/Methods: This study (NuPreviqg) was a
prospective, open-label, multicentre, phase IlIb study of the efficacy and safety of personalized prophylaxis
with Nuwiq in 66 previously treated adults with severe haemophilia A. NuPrevig had three phases: (i) a 72-h
pharmacokinetic (PK) phase; (ii) a 1-3 month standard prophylaxis phase; and (iii) a 6-month personalized
prophylaxis phase. The personalized prophylaxis regimen was based on individual PK modelling for each
patient according to whether their PK profile most closely fitted a two- or one-compartment model (NuPreviq
approach). In cases of uncertainty, a noncompartment model was applied. Results: The median dosing interval
during personalized prophylaxis was 3.5 days, with 57% of patients on <2 weekly dosing. Mean annualized
bleeding rates during personalized prophylaxis were 1.45 (median [interquartile range, IQR]: 0 [0, 1.9]) for all
bleeds, 0.79 (median [IQR]: 0 [0, 0]) for spontaneous bleeds, and 0.91 (median [IQR]: 0 [0, Q]) for joint bleeds.
During personalized prophylaxis, 83.1% of patients were spontaneous bleed-free. Compared with standard
prophylaxis, median weekly prophylaxis dose was reduced by 7.2% from 100.0 to 92.8 IU kgl during the last
2 months of personalized prophylaxis. There were no FVIII inhibitors or treatment-related serious or severe
adverse events. Conclusion: PK-guided personalized prophylaxis with Nuwiq provided bleeding protection and
enabled the dosing interval to be extended to twice weekly or less in many patients and an overall dose
reduction.

MNe58. M. J. MANCO-JOHNSON, B. LUNDIN, S. FUNK, C. PETERFY, D. RAUNIG, M. WERK,
C. L. KEMPTON, M. T. REDING, S. GORANOV, L. GERCHEVA, L. RUSEN, V. USCATESCU,
M. PIERDOMINICI, S. ENGELEN,J. POCOSKI, D. WALKER and W. HONG Effect of late
prophylaxis in hemophilia on joint status: a randomized trial

Limited data exist on the impact of prophylaxis on adults with severe hemophilia A and pre-existing joint
disease. Objectives: To describe 3-year bleeding, joint health and structure, health-related quality-of-life
(HRQoL) and other outcomes from the openlabel, randomized, multinational SPINART study.
Patients/Methods: Males aged 12-50 years with severe hemophilia A, > 150 factor VIII exposure days, no
inhibitors and no prophylaxis for > 12 consecutive months in the past 5 years were randomized to sucrose-
formulated recombinant FVIII prophylaxis or on-demand therapy (OD). Data collected included total and joint
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bleeding events (BES), joint structure (magnetic resonance imaging [MRI]), joint health (Colorado Adult Joint
Assessment Scale [CAJAS]), HRQoL, pain, healthcare resource utilization (HRU), activity, and treatment
satisfaction. Results: Following 3 years of prophylaxis, adults maintained excellent adherence, with a 94%
reduction in BEs despite severe pre-existing arthropathy; 35.7% and 76.2% of prophylaxis participants were
bleed-free or had fewer than two BEs per year, respectively. As compared with OD, prophylaxis was
associated with improved CAJAS scores (least squares [LS] mean, 0.31 [n = 42] versus + 0.63 [n = 42]) and
HAEMO-QoL-A scores (LS mean, + 3.98 [n = 41] versus 6.00 [n = 42]), less chronic pain (50% decrease),
and approximately two-fold less HRU; activity, Euro QoL5D-3L (EQ-5D-3L) scores and satisfaction scores
also favored prophylaxis. However, MRI score changes were not different for prophylaxis versus OD (LS
mean, + 0.79 [n = 41] versus + 0.96 [n = 38]). Conclusions: Over a period of 3 years, prophylaxis versus OD in
adults with severe hemophilia A and arthropathy led to decreased bleeding, pain, and HRU, better joint health,
activity, satisfaction, and HRQoL, but no reduction in structural arthropathy progression, suggesting that
preexisting joint arthropathy may be irreversible.

MNe59. K.J. Pasi, S. Rangarajan, P. Georgiev, T. Mant, M.D. Creagh, T. Lissitchkov, D. Bevan, S.
Austin, C.R. Hay, I. Hegemann, R. Kazmi, P. Chowdary, L. Gercheva-Kyuchukova, V. Mamonov,
M. Timofeeva, C.-H. Soh, P. Garg, A. Vaishnaw, A. Akinc, B. Sorensen, and M.V. Ragni
Targeting of Antithrombin in Hemophilia A or B with RNAI Therapy

BACKGROUND Current hemophilia treatment involves frequent intravenous infusions of clotting factors,
which is associated with variable hemostatic protection, a high treatment burden, and a risk of the development
of inhibitory alloantibodies. Fitusiran, an investigational RNA interference (RNAI) therapy that targets
antithrombin (encoded by SERPINC1), is in development to address these and other limitations.

METHODS In this phase 1 dose-escalation study, we enrolled 4 healthy volunteers and 25 participants with
moderate or severe hemophilia A or B who did not have inhibitory alloantibodies. Healthy volunteers received
a single subcutaneous injection of fitusiran (at a dose of 0.03 mg per kilogram of body weight) or placebo. The
participants with hemophilia received three injections of fitusiran administered either once weekly (at a dose of
0.015, 0.045, or 0.075 mg per kilogram) or once monthly (at a dose of 0.225, 0.45, 0.9, or 1.8 mg per kilogram
or a fixed dose of 80 mg). The study objectives were to assess the pharmacokinetic and pharmacodynamic
characteristics and safety of fitusiran.

RESULTS No thromboembolic events were observed during the study. The most common adverse events were
mild injection-site reactions. Plasma levels of fitusiran increased in a dose-dependent manner and showed no
accumulation with repeated administration. The monthly regimen induced a dose-dependent mean maximum
antithrombin reduction of 70 to 89% from baseline. A reduction in the antithrombin level of more than 75%
from baseline resulted in median peak thrombin values at the lower end of the range observed in healthy
participants.

CONCLUSIONS Once-monthly subcutaneous administration of fitusiran resulted in dose-dependent lowering
of the antithrombin level and increased thrombin generation in participants with hemophilia A or B who did
not have inhibitory alloantibodies. (Funded by Alnylam Pharmaceuticals; ClinicalTrials.gov number,
NCT02035605.)Essential thrombocythemia is a rare myeloproliferative neoplasm characterised by elevated
platelet counts, megakaryocyte enlargement and hyperplasia and presence of JAK2, CALR or MPL mutations
or lack of evidence for reactive thrombocytosis. First-line treatment for essential thrombocythemia includes
low-dose aspirin combined with cytoreductive therapy with platelet-lowering agents such as hydroxyurea and
anagrelide. Anagrelide inhibits phosphodiesterase 3 and phospholipase A2, and may be associated with
cardiomegaly and congestive heart failure. The current study was designed to investigate the cardiac safety,
efficacy and tolerability of first-line treatment with anagrelide or hydroxyurea in high-risk essential
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thrombocythemia.  Patients with essential thrombocythemia (confirmed by bone marrow biopsy) were
randomized 1:1 to receive either anagrelide (n=74) hydrochloride or hydroxyurea (n=75). The primary
objective of the study was to compare cardiovascular function (assessed by echocardiogram) and safety of
short- and long-term use of anagrelide and hydroxyurea. Anagrelide or hydroxyurea had no effect on the
primary endpoint, left ventricular ejection fraction, indicating no alteration in cardiac function. There were no
significant differences in treatment-emergent adverse events between the two treatment groups, and no reports
of malignant transformation. The incidence of disease-related thrombotic or haemorrhagic events was higher in
anagrelide-treated patients, but this was unrelated to study medication. Both anagrelide and hydroxyurea
controlled platelet counts at 6 months, with the majority of patients experiencing complete or partial responses.
These results suggest that long-term treatment with anagrelide is not associated with adverse effects on cardiac
function, and support the use of anagrelide as a first-line treatment for high-risk essential thrombocythemia.

Me60. Gotic M, Egyed M, Gercheva L, Warzocha K, Kvasnicka HM, Achenbach H, Wu J. A Phase
I11b, randomised, open-label study to compare the cardiovascular safety of anagrelide
hydrochloride versus hydroxyurea in high-risk essential thrombocythemia patients

Essential thrombocythemia is a rare myeloproliferative neoplasm characterised by elevated platelet counts,
megakaryocyte enlargement and hyperplasia and presence of JAK2, CALR or MPL mutations or lack of
evidence for reactive thrombocytosis. First-line treatment for essential thrombocythemia includes low-dose
aspirin combined with cytoreductive therapy with platelet-lowering agents such as hydroxyurea and anagrelide.
Anagrelide inhibits phosphodiesterase 3 and phospholipase A2, and may be associated with cardiomegaly and
congestive heart failure. The current study was designed to investigate the cardiac safety, efficacy and
tolerability of first-line treatment with anagrelide or hydroxyurea in high-risk essential thrombocythemia.
Patients with essential thrombocythemia (confirmed by bone marrow biopsy) were randomized 1:1 to receive
either anagrelide (n=74) hydrochloride or hydroxyurea (n=75). The primary objective of the study was to
compare cardiovascular function (assessed by echocardiogram) and safety of short- and long-term use of
anagrelide and hydroxyurea. Anagrelide or hydroxyurea had no effect on the primary endpoint, left ventricular
ejection fraction, indicating no alteration in cardiac function. There were no significant differences in
treatment-emergent adverse events between the two treatment groups, and no reports of malignant
transformation. The incidence of disease-related thrombotic or haemorrhagic events was higher in anagrelide-
treated patients, but this was unrelated to study medication. Both anagrelide and hydroxyurea controlled
platelet counts at 6 months, with the majority of patients experiencing complete or partial responses. These
results suggest that long-term treatment with anagrelide is not associated with adverse effects on cardiac
function, and support the use of anagrelide as a first-line treatment for high-risk essential thrombocythemia.
(NCT 00202644)
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