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Komno3uuumn, conepxamue PCSK9-cesizbiBalonue MoJieKyJibl, H C10c00bl IPUMEHeHHUsI

PoncrBeHHbIE 3asIBKU

B nmaHHOI 3asBKe MCMNPAIIMBAKOTCS MPEUMYLIECTBA U MPUOPUTET MpPEABAPUTEIbHON
3asiBku CIITA Ne 62/672 187, monmanuoit 16 mast 2018 r., KOTOpasi MOJHOCTBIO BKJIIOUEHA B
HACTOsALLEE ONMUCAHUE NTOCPEACTBOM CCBUIKH.

OO6aacThb TEXHHUKHU, K KOTOPOM OTHOCHUTCS I/1306De’TeHI/Ie

Hactosimmee packpbiTue OTHOCHTCS K OenkaM Ha OCHOBE (UOpOHEKTHHA C
KapKaCHBIMH JIOMEHAMH, KOTOPBIE CBA3BIBAIOT MPOIPOTENHKOHBEPTA3Y CYOTHIN3NH/KEKCHH-9
(PCSKD9), a Takxe k ux papMaieBTHUECKUM KOMITO3ULIUSIM U CITOCO0aM MPUMEHEHHSI.

IIpennochUiku co3aaHuUs I/1306DeTeHI/IH

ITponporennkonsepraza cyoTmnmusun/kekcud tuna 9 (PCSK9) mpencrasnser coboit
¢bepment, konupyemsiii reHoM PCSK9 y yenoseka Ha xpomocome 1. PCSK9 cBsizbiBaercs ¢
peLenTopoM YacTHI] JUMONpoTenHOB Hu3koi iotHocty (LDL). Penenrop LDL (LDLR) Ha
MeMOpaHax KJIETOK IEeYEeHH M APYTUX KJIETOK CBA3BIBACTCS W MHULMUpYyeT 3Hpouuro3 LDL-
YACTHLl U3 BHEKJIETOYHOH JKUAKOCTH B KJIETKH, TaKUM OOpa3oM CHIDKas KOHLEHTpAIuu
uupkynupyromux yactul LDL. Ecnmu PCSK9 Gnokuposan, Oosbinee komuuectBo LDLR
PELMPKYIUPYET U MPUCYTCTBYET HAa IMOBEPXHOCTU KJIETOK i yaaneHus yactun LDL wu3
BHEKJIETOUHOW skuakoctu. CnenosarenbHo, OnokupoBanue PCSK9 wMokeT CHU3HTH
KoHLeHTpauuu yactuy LDL B kpoBu.

HNuruburopsl PCSK9, MOHOKIOHAIbHBIE AHTHUTENA ATUPOKYMAd U 3BOJIOKYMal, ObLIH
0n0OpeHbI B BU/I€ MOJKOKHBIX MHBEKIMHA WM HHQY3UI pa3 B 1BE HEIENU MM Pa3 B MeECSL]
IJIs1 CHIDKEHHMs1 KOHLeHTpauuil ysactun LDL, korma cratuHel UM JOpyrue JeKapCTBEHHbIE
cpeactBa ObUIM HENOCTATOYHO 3(P(PEKTHBHBIMU WJIH IUIOXO MEPEHOCHINCH. Ui MHBEKIUH
pa3 B MecsL TpedyeTcss HECKOJIBKO MUJUTMJIUTPOB JIEKAPCTBEHHOT'O CPEACTBA JJISl JOCTIIKEHHSI
xKeymaeMol 103bl. HecMOTpst Ha TO, UTO COCTaBbl, UMEIOIINE 00Jiee BHICOKYIO KOHIICHTPALIUIO
AKTUBHOTO areHTa, MOryT o0ecredunThb OoJiee JKeNaTebHbIe PEKIMBI i 00 BEMBI TO3UPOBAHMS,
STOMYy IPEMSTCTBYIOT OrpPaHUYEHHUs, CBA3aHHbIE C PACTBOPUMOCTBIO, MOBBILIEHHON
BSI3KOCTBIO M HECTAOWJIBHOCTBIO OWOJIOTHYECKHX TMPernaparoB, BKIOYAs CKIOHHOCTb K

arperauuu u odpazosanuro dactuil. Carpenter JF, et al., Overlooking subvisible particles in

therapeutic protein products: Gaps that may compromise product quality, Journal of

Pharmaceutical Sciences Vol. 98, Issue 4 (2008).

Heobxonumbl  papmaneBTideckue kommo3uiuu, HaueideHasle Ha PCSK9 wm

O6J'IaI[aI'OH.II/Ie INOTCHLHAJIOM IJIA OoJiee KeaaTeIbHBIX PEXKUMOB OO3UPOBAHUSA, MEHBIINX



00BEMOB W/WJM TMOBBIMEHNs 3(PPEKTUBHOCTH, TIPU 3TOM COXPaHss B LIEJIOM O€30MacHBI U
XOPOLIO ePEHOCUMBIH NPOPUIIb.

CymHocTb n3o0perenust

Hacrosimmee packpbiTne obecnieunBaeT KOMITO3ULIMH, COIEprKaIlne KapKacHble OeNKH
Ha  ocHOBe  (PUOpPOHEKTHMHA, KOTOpble C  BBICOKUM  CPOACTBOM  CBS3BIBAIOT
pornpoTenHKoHBepTasy cyoTmmmsna/kekcud tuna 9 (PCSK9), u koropble MOTYT OBITH
CTa0MJIBHO COCTaBJIEHbI B BBICOKMX KOHLEHTPALMSIX Ui MaKCUMAJIBHOTO OHOJIOrHYeCKOro
s¢pdexra u Oonee yAOOHBIX PEKUMOB JO3UPOBAHUS, OOBEMOB JO3UPOBAHUS U YIOOOHBIX AJIS
nanueHta ycrpoiictB mpoctaBku. PCSK9-ces3piBarommii ciuteiii 0enok copepxkur PCSKO-
CBA3BIBAIOIIMI MOTUB W  AaMHMHOKHUCJIOTHYHO  IIOCJE€NOBATENbHOCTb  YEJIOBEYECKOTO
ceiBoporounoro anbOymuHa (HSA). PCSKO-cBs3pBaromuii MOTHB U aMHUHOKHCJIOTHASI
nocyienoBarenbHOCTh HSA MOryT OBITh 5KCIIPECCHPOBaHBI B BHIE T'€HETUYECKOTO CIIHMSHUS
WM KOHBIOTUPOBAaHbl XUMUUECKUM My TEM.

PCSK9-cBs3biBarommii MOTHB, OINMUCAHHBIA B HACTOSIIEM IOKYMEHTE, OCHOBAH Ha
aJHEKTHHE, ceMelcTBe OenKkoB, mpoucxomsmux u3 10-ro nomeHa GuUOpPOHEKTHHA ueIOBEKa
I tuna (10Fn3), co3maHHOM mJisi CBS3BIBAHUSI C BBICOKMM CpPOJACTBOM C MHINEHbIO. B
COOTBETCTBUHM C AaHHBIM packpbiTueM, PCSKO9-cBs3piBarommii Ciuthiii O€I0Kk CTaOUIBHO
COCTABJIEH B BBICOKUX KOHLEHTPALUSX, YTOOBI 00ECTIEYNTh MAKCUMAIBHY OHOJIOTHYECKYIO
aKTUBHOCTh, a TakXe ynoOHbIe pekuMbl U 00beMbl no3upoBanus. Konnenrpauus PCSKO9-
CBSI3bIBAIOILETO CIUTOrO Oejika B KOMITIO3ULIMU COCTaBJsieT o MeHbinel mepe 100 mr/mu. B
HEKOTOPBIX BapuaHTax ocyiiecTBieHus KoHueHTpauuss PCSKO9-cBs3biBaroiero ciauToro
Oenka B KOMITO3UIIMM COCTaBJISIET MO MeHblIeil mepe okojo 200 mr/mui. B HekoTophix
BapUaHTax ocyliecTBieHus koHueHTpauus PCSKO-cBssbiBaromero cinuroro Oenka B
KOMITO3ULIMH COCTABJISIET MO MEHbLIEH Mepe 0KoJio 250 MI/MIT HJIH IO MEHBLIeH Mepe OKOJIO
275 mr/mi, wiM o MeHblled Mepe okosio 300 Mr/mul, Wiu mo MeHbinell mMepe okoio 350
mr/mi1. B HekoTtopeix BapuaHTax ocyiecTBieHus: PCSKO-cesi3piBaromuii ciuteiii OeJiok
BBOJSIT B CTAHAAPTHOM JI03€ OT OKOJIO 275 Mr 10 okoio 325 mr (Hanpumep, okosio 300 mr).

PCSK9-cBs3biBatomnii  MOTUB  CONEPXKUT WM COCTOUT W3 aMHMHOKUCIOTHOM
nocnenosarenbHocTd (SEQ ID NO: 1) unu ee BapuaHTa, Kak ONMUCAHO B HACTOSIIEM
nokymente. PCSKO9-cBsizpiBaromuii MOTHB CBsi3biBaeTcst ¢ uenoeueckum PCSK9 ¢ cy6-
HAHOMOJISIpHOW  a(UHHOCTBIO  3aBUCHUMBIM  OT  KOHLEeHTpauuu obOpasom. PCSKO9-
CBA3ZBIBAIOIIMI MOTHUB HMEET XUMHUYECKYI0 KOHBIOTALMI0 Wi ciausHue Ha C-KOHLE C
AMHHOKHCJIOTHOM TIOCJIEOBATENIbHOCTBIO — YEJIOBEYECKOrO0  CHIBOPOTOYHOTO  ajbOyMHHA

(HSA). B pasnmuusbix BapuaHTax ocymecTtBieHnss PCSKO9-cBs3bIBaOIMIT MOTHUB HMEET



CIUsTHUE aMUHOKHUCJIOTHOHN mocnenoBaTeabHOCTH HSA Ha C-KOHLIE M MOXET COAEpKaTh
CBAI3BIBAIOLIYIO MOCJIEN0BATENIBHOCTh aMUHOKHUCIOT Mexay PCSK9-cBs3biBaloiuM MOTHBOM
Y aMUHOKMCJIOTHOI nocienosatenbHoCcThi0 HSA.

PCSKO9-cBsizbiBarommii cuThiii 6€J10K MOXKeT ObITh CTaOWUJIBHO COCTaBjieH B (opme
pacTBopa NpH BBICOKOHM KOHLeHTpauuu. CocTaB He MpOSBIsET CYLIECTBEHHON Aerpanaluu
Wi o0pa3oBaHUsl YACTHL TMPU OOBIUHBIX YCIOBHSIX JJIMTENBHOIO XpaHEHUs U
KPaTKOCPOUYHOI'O XpPAHEHHUs] B YCKOPEHHBIX U CTPECCOBBIX yCIOBUsAX. HnmrocTpaTuBHbIE
COCTaBBl CONEPKAT WM COCTOSIT B OCHOBHOM U3 (B JIOTIOJHEHHE K aKTHMBHOMY areHTy, Kak
onucaHo): L-ructunus, L-rucTuanHa MOHOTHIPOXJIOPU, XJIOPUI HATPUSI U HEOOs3aTeIbHO
nonucop6ar-80.

dapmaneBTHYeCKHEe KOMITO3ULHUU M0 HACTOSIIEMY PACKPBITHIO MOTYT ObITh yIOOHO
IpeACTaBIeHbl B (JOpMaxX CTAHAAPTHBIX J103, CONEPKAIIUX IMPEIBAPUTENBHO OIpEeIeHHOe
KOJIMYECTBO AaKTHUBHOIO areHTa IO pacKpeITUI0 Ha 103y. B HEKOTOpBIX BapuaHTax
OCYLIECTBJIEHHSI CTAHAAPTHBIE IO3bI COCTABILIIOT HE Oosee ueM okojio 1,5 Mi mo oOvemy wiu
He Oonee yem okomo 1 mi mo oObeMy. B HEKOTOpBIX BapuaHTaX OCYIIECTBICHUS
CTaH/IapTHBIE JO3bI COCTABILSIIOT He Oonee yem 0,8 M o oObemy nim He Oonee uem 0,7 M
no oodbemy. B eme apyrux BapuaHTax OCYINECTBIIEHHS KOMIIO3MLMIO BBOIST B BHIE
MHKPOIO3bI, HapuMep, B o0beMe MeHee ueM 0,5 mui, uiau MeHee dyeM okosio 0,25 mut, uiu
MeHee uveMm oOkojo 0,15 mu. B pasnauusHbIX BapuaHTax OCYLIECTBICHUS KOMITO3HLIMS
JOCTaBJISIETCS] B CTAHAAPTHOM N103e, coxmepxkamieit ot okojo 20 mo okono 450 mr PCSKO-
CBSI3BIBAOILETO cUTOro Oenka. Hampumep, B HEKOTOPBIX BapHAHTaX OCYLIECTBIEHHS O3y OT
20 10 oKkoJIO 75 MI BBOIAT B BUIE €KEHEAETHbHON MUKPOAO3bI (HAIpUMep, B 00beMe MeHee
yem okoJsio 0,25 mi mwim menee yem okojio 0,15 mur). B npyrux BapmaHTax OCyLIeCTBICHHUS
103y oT 0k0j10 200 10 0K0110 450 Mr BBOAST NPUMEPHO KaKAble 1BE HENENH, pa3 B MECSALl NN
pa3 B 1Ba MecsLa B oObeme B quanazoHe npumepHo 0,7-1,5 mi.

Komnosuuust uian cocraB MOAXOAUT AJIsl BBEIEHUS MOJKOXXHBIM, BHYTPUMBILIEUHbIM,
BHYTPUKOXXHBIM WMJIM BHYTPUBEHHBIM IyTeM. BbICOkas KOHIEHTpalus COCTaBa MO3BOJSET
UCTIONIB30BATh MEHEE YacTble PEKUMBbI JO3MPOBAHUS W MEHbIIHE OOBEMbI TO3UPOBAHMSA,
NOAXOJAIINE JJIs1 TMOAKOKHOTO BBeAeHMs. Kak moka3aHO B HAcCTOSIEM JOKYMEHTE,
MakcumMaibHoe nofasiaeHre PCSK9 nocruraercs npyu OTHOCUTENBHO HU3KON KOHLIEHTpALUU
PCSKO9-cpsi3biBaromero ciauroro Oenka, U 0ojiee BBICOKHE KOHIIEHTPAIMH OOECIIeYHBAOT
BO3MO)KHOCTb YBEJIUYUTb MPOJOJKUTENBHOCTh TMOJaBJeHMs. B HEKOTOpbIX BapHaHTax
OCYIIECTBJIEHUs] CYOBEKT NOJy4aeT CTAaHOAPTHYK0 03y KOMIIO3ULUH MPHUMEPHO pa3 B

HEZENI0, pa3 B 2 HEAeNU WK MPUMEPHO pa3 B 3 HEAENH, WK NMPUMEPHO pa3 B 4 Hemenu



(HarmpuMep, IPUMEPHO Pa3 B MECSIL), WIH NPUMEPHO pa3 B 6 HeneNb WM MPUMEPHO pa3 B 8
Henelb (IPUMEPHO pa3 B 2 Mecsiia).

B HexoTOpBIX BapHaHTax OCYLIECTBICHHS CYOBEKT TOJIY4YaeT MHKPOIO3Y
KOMTIO3UIINH, TAKYIO KaKk 00beM OT 0koJio 50 10 0koJio 250 MKII, MPUMEPHO KAXKIYIO HEAEIIO
WM IPUMEPHO Ka)KJIble IBE HEEIH.

Komno3uuuro MOXHO BBOAUTH Il JIedeHHs] HapylueHus, cesasanHoro ¢ PCSKO, y
cyObekTa-uejoBeka. B HEKOTOPbIX BapHUaHTAaX OCYILIECTBIEHHs MALMEHT HYXXAAETCS B
camwkennn LDL (manpumep, LDL-C). B HekoTOphIX BapHaHTax OCYLIECTBJIEHUS CyOBEKT
MOXET JeMOHCTPHPOBAaTh 3a00JieBaHHE, CBA3AHHOE C XOJIECTEPUHOM, TaKoe Kak
TUTIEPXOJIECTEPUHEMUST W/WUJIM aTepoCKiepo3. B HEKOTOPHIX BapuaHTaX OCYINECTBICHUS Y
cyObeKkTa HMeeTcsi CeMeiHas TunepxojecTepuHeMus. B HEKOTOpBIX  BapuUaHTax
OCyLIECTBJIEHHs CYOBEKT HMMEeT WM HAXOAWUTCS B TPYIIE BBICOKOTO PHCKA CEpIAEeYHO-
cocyauctoro 3aboseBaHusi (HampuMmep, aTepPOCKIEPOTHUECKON HIIEeMUYecKOW Ooe3Hu
cepaua).

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS KOMIO3ULMIO BBOIAT BMECTE C Tepamuen
CTaTUHAMU WJIM APYrOM MepOpajbHON THUIOIUIUAEMHYECKON Tepanuei, Uiu B HEKOTOPbIX
BAPUAHTAX OCYULIECTBJIEHUS KOMIIO3MLMIO TPUMEHSIOT B KA4eCTBE MOHOTEpAINUU
TUNEPXOJIECTEPUHEMUH, TO €CTh 0€3 TMepOpPaJbHOW THIOJIUITUAEMUYECKON Teparnuu
(HampuMep, Tepanuy CTATUHAMH).

KpaTtkoe onucanue yeprexeit

@urypa 1 mwunoctpupyet crpykrypy PCSK9-cBsi3piBaromero ciauroro Oenka.

Qdurypa 2A wumoctpupyer (HapMaKOKMHETHYECKYHO H  (hapMaKOAMHAMUYECKYIO
moznens (PK-PD) PCSK9 y newenoseueckux mnpumaroB (NHP) u uenoseka. LIB-003
otHocuTcst K PCSK9- cBsi3biBaroIieMy Ciimtomy Oenky.

Qurypa 2B wumoctpupyet monenb Gadkar mist npenckasanus 3¢ dekTa HaleTuBaHUs

PCSK9 na LDLC. Gadkar K et al., A Mechanistic Systems Pharmacology Model for

Prediction of LDL Cholesterol Lowering by PCSK9 Antagonism in Human Dyslipidemic

Populations, CPT Pharmacometrics Syst. Pharmacol. 2014; 3(11).

IoapodHoe onucanue n3odpereHus

Hacrosiee packpsiTie oOecrieqnBaeT KOMIIO3ULNH, COEPKAIIe KAPKACHBIE CIIUTHIE
Oenku Ha oOcHOBe (PUOPOHEKTHHA, KOTOpPbIE CBS3BIBAIOT NPONPOTEHHKOHBEPTA3Y
cyornnmsun/kekcuH-9 (PCSK9) ¢ BBICOKMM CPOICTBOM, M KOTOPbIE MOTYT OBITh CTAOMIIBHO
COCTABJICHBI MPU BBICOKOW KOHIIEHTPALUH JIJIsl MAaKCUMAJIbHOTO Ononorudeckoro sgdexra u

Ooniee yIOOHBIX PEKUMOB U OOBEMOB JO3UPOBAHUS, & TAKKE JIOCTABKU C HCIOJIH30BAHUEM



yIOOHBIX JJIsl IAIIUEHTA YCTPOMCTB TOCTABKH, TAKUX KaK IIMPHI] Wik aBTOMHBEKTOp. PCSK9-
CBsI3bIBArOINUI CUThIN Oenok comep:kut PCSK9-cBs3bIBatOmNii MOTHB U aMHUHOKHCIIOTHYIO
MOCJIEIOBATEIPHOCTD, KOMUPYIOLIYIO YeJIOBeYECKUi ChiBOpOoTOUHBIN anbOymuH (HSA) Ha C-
KOHIIE.

IIponporenHkoHBepTa3a CyOTWIM3MH/KEKCHH THma 9  mpexactaBisgeT  coOoi
LUPKYJIUPYIOIINNA OENOK, CEeKPeTUPYEeMBbIH TIJIaBHBIM O0Opa3oM IME4YEHbIO, KOTOPBIH HUIpaeT
BOKHYIO POJIb B pelMpKyJsAuu nedeHouHblx LDLR, u Opu1 nneHTHGHULINPOBAH B KayecTBE
YTBEPKAEHHON MUILIEHHU JIeKapCTBeHHOro cpeactsa Ans cHukeHuss LDL-C. LDLR sBnsercs
OCHOBHbIM myTeM st BbiBeieHus: LDL-xonecrepuna (LDL-C) u3 xposoroka. PCSK9 B
njaa3Me cBs3biBaeTcss ¢ nedeHouHbiM LDLR, a takke ¢ LDL-C, xOTOpbIil HalenuBaeT
peLenTop Ha 3HAOLMTO3 U AETPajjaliio, TEM CaMbIM CHI>Kas BO3MOKHOCTb LDLR BrIBOAUTH
LDL-C wu3 «kpoBoroka. Ilyrem wuHruOmposanmus cBsasbiBanusi PCSK9 ¢ LDLR
npenorspamaerca aerpagauusa LDLR, ysennuusaercs peuupkyssinuss LDLR, ycunusaercs
kiuperc LDL-C u camxarotest ypoHu nupkynupyromero LDL-C.

PCSK9-cBsi3biBaromnii MOTHB, OINMUCAHHBIA B HACTOSIIEM IOKYMEHTE, OCHOBAH Ha
«aTHEKTHHEY, cemeiicTBe OenkoB, mpoucxonsmux u3 10-ro nomeHa GuOpoHEeKTHHA YeoBeKa
tuna I, CKOHCTPYHMpPOBAHHBIX JJIi BBICOKOA((UHHOTO CBSI3BIBAHHS C MHIIEHBIO.
«AITHEKTHHBI» TMPEACTABISIOT coboit Hebonbimue (<12 x/la) kommakTHbie Oenku Oe3
TOMOJIOTHH TIOCJIEIOBATEIbHOCTH € HMMMYHOTJIOOYJIMHAMH, HO oOsajarouiue [-JTucToBOH
CTPYKTYpOIl CBOpa4YMBaHHs C Pa3sHOOOPA3HBIMH METISIMU, AHAJOTHYHBIMU BapuabesbHbIM
oOyacTsiM aHTUTEeNa. AJIHEKTUHBl HE COAEpPKaT JAUCYJIb(UAOB U HE  SIBJISIOTCS
TJIMKO3MJIMPOBAHHBIME, OOJIAAAI0T BBICOKOW TEPMHUUYECKOW CTAOMIIBHOCTBIO M MOHOMEPHBIM
NOBEZICHUEM B pacTBOpe, U 3(P(HEKTUBHO NPOAYLUPYIOTCS C HCIOJIb30BAHHEM CHCTEM
SKCTpeccHuu it OakTepuil, Apoxoked wiM Miekonutarmmx. Ilyrem Momudukannu
NOCJIEIOBATEIbHOCTH ¥ JUIMHBI BapuabeNpbHOH METIM TPU COXPAHEHUH MPAKTHYECKH
MOCTOSTHHBIX OCTaTKOB KapKaca MOXeT ObITh NOCTHUTHYTa CyO-HaHOMOJsipHAs ad(@UHHOCTH
CBSI3bIBAHUS C MHIIEHBIO TNPU COXPAHEHHWH CTPYKTYPHOW CTaOMJIBHOCTH. YUUTHIBAS HX
pasMep, AaAHEKTUHBI OBICTPO (UIBTPYIOTCS TOYKAMU |, CIIEIOBATENbHO, TPeOyroT
mMoaudukanmm ais yeuneHus papmakoknHerukn (PK) mis npumenennii in vivo. TunuuHbe
PCSK9-cBsi3piBaromue  MOTHBBI (alHEKTUHBI) packpbiTel B mareHtax CIIA 8,420,098;
9,234,027, u 9,856,309, xaxaplii U3 KOTOPBIX MOJHOCTBHIO) BKJIFOUYEH B HACTOSILIEE OMUCAHUE

NMOoCPECACTBOM CCBLUIKH.



B cootBerctBun ¢ pmanHbIM packpbitheM, PCSKO9-csa3piBaromuii ciuThiii Oeok
CTa0MJIBHO COCTABJISTFOT TPH BBICOKOW KOHLEHTPALUH, YTOOBI 00ECHEeYUTh MaKCHMAIbHYIO
OMOJNIOTNYECKYI0 aKTUBHOCTb, a TakXe YyAOOHbIE pPEKUMBI U OOBEMbI JO3UPOBAHMSL
Konuenrpauus PCSK9-cBszpiBaromero cinuroro Oenka B KOMIIO3ULUH COCTABISIET 10
menblIeil mepe 100 mr/mi. B HekoTOpBIX BapuaHTax ocyiiecTsieHus KoHneHTparus PCSKO9-
CBSI3BIBAIOIIETO CIUTOrO OejKa B KOMIIO3WILIMU COCTaBJISIET IO MeHbIIel mepe okono 150
MI/MJI WIM B HEKOTOPBIX BapUAHTAX OCYIIECTBIIEHUS MO MEHblIeH Mepe okoio 175 mr/m,
WIN 10 MeHblIell mepe okojo 200 mr/mi, wium mo MeHblueld mepe okoio 225 mr/mu B
HEKOTOpBbIX BapuHaHTax ocyliecTsieHuss KoHueHTpauuss PCSK9-cs3biBaroliero CiauToro
OenKa B KOMITO3UIIMU COCTABJIAET IO MEeHbIIEH Mepe 0KoJo 250 MI/MIT HITH 110 MEHbIIeH Mepe
0K0JI0 275 Mr/mi, uiau 1o MeHbliel mepe okono 300 Mr/mi, UM MO MEHbLIEH Mepe OKOJIO
350 mr/min. B HeKOTOpBIX BapuaHTax ocylnecTieHus koHueHTpauus PCSK9-cas3biBaromero
cauroro Oenka B KOMIIO3MLM COCTaBIsieT OT Okojo 250 mr/mi mo okoino 350 mr/mun. B
HEKOTOPBIX BapHaHTax ocyuecTBieHust koHueHtpauus PCSKO-cs3biBaromero Ciauroro
Oenka B KOMIIO3UIIMU COCTABIIAET 0K0JI0 250 Mr/mut it okoso 300 mMr/mit.

PCSKO-cBsi3bIBatoluii  MOTHB CONEPKUT MM COCTOMT U3 aMHHOKHUCIIOTHOM
nocnenosatenbHocTd (SEQ ID NO: 1):
VSDVPRDLEVVAATPTSLLISWDAPAEGYGYYRITYGETGGNSPVQEFTVPVSKGTA
TISGLKPGVDYTITVYAVEFDFPGAGYYHRPISINYRTE.

PCSK9-cBa3biBaroiye neTiu Moka3aHbl MOAYEPKHYTHIMU. B HEKOTOpBIX BapuaHTax
ocymectsneHunst PCSK9-casi3biBaromuii MOTUB nipeacTanisietT codoii Bapuant SEQ ID NO: 1,
UMEIOIIUA OT OJHOM [0 MSITH AaMHHOKHUCJIOTHBIX 3aMeH, [eNeLUUid WIM BCTaBOK IO
otHomeHuro k SEQ ID NO: 1. B HEKOTOpbIX BapHaHTaX OCYILECTBJIEHHS] aMUHOKHCIOTHbIE
U3MEHEHUs TPOU3BOASATCS BHE CBA3BIBAIOIIMX IHeTelb. B HEKOTOPBIX BapuaHTax
ocywmecTtsiaeHuss 1, 2 wunm 3 aMUHOKUCIOTHBIE W3MEHEHMs] IPOMU3BOAATCA BHYTPH
CBS3BIBAKOLIUX METENb.

PCSKO9-cBsi3biBaromuii MOTUB paspaboTaH i crenuuyuecKkoro HaleMBaHUS Ha
PCSKO, mpu 3TOM MO CyIecTBY coxpaHss mociefnosarenbHocTs ’Fn3 mukoro Tuma (WT),
9YTOOBI CBECTH K MUHUMYMY MPHUCYIIYIO éMy HMMYHOTeHHOCTh. Cm. matent CIIIA 8,420,098,
KOTOpBIA TOJHOCTBIO BKJIIOUEH B HACTOALIUN JOKYMEHT mnocpeactBoM ccbuliku. PCSK9-
CBSI3bIBAIOINUII MOTHUB CBsi3bIBaeTcst ¢ denosedeckuM PCSK9 ¢ cyO-HaHOMONApHBIM
CPOZICTBOM 3aBUCHUMBIM OT KOHLIEHTPALIH 00Pa30M.

B pasmuunbix BapuanTtax ocyuiectsieHusi PCSKO-ces3biBatommii MoTuB umeer C-

KOHLIEBOC CJIIUAAHUC C AMHUHOKHCJIOTHOM NnoCJCa0BaTCIIbHOCTBIO YECJIOBEYCCKOI'0



ceiBopoTouHoro ansOymmna (HSA). B Hekoropbix BapuaHTax ocymecTtBieHus HSA
CONIEPIKUT MOCNIEAOBATEIbHOCTb, UMEIOIIYIO TTO MeHblIel Mepe 80% HIEHTUYHOCTH, UK TIO
MeHblIed Mepe 85% MIEHTUYHOCTH, UM 1O MeHbluel mepe 90% WAEHTUYHOCTH, WU IO
MeHblIed Mepe 95% HIEHTUYHOCTH, WU MO MeHbluel mepe 98% WAEHTUYHOCTH, WU IO
MeHblied Mepe 99% UAGHTUYHOCTM C aMMHOKHMCIOTHOH  IOC/IENOBAaTENbHOCTBIO,
npencrasnendoi B SEQ ID NO: 2. Hanpumep, aMUHOKUCIOTHAs MOCaeaAoBaTeibHOCT HSA
MOXET COZlePsKaTh OT OJJHOTO JI0 JECSTU UM OT OAHOTO JI0 ISTH MOIU(DHUKALNH, HE3aBUCUMO
BBIOpPAaHHBIX M3 AMUHOKHCJIOTHBIX 3aMe€H, Jieneluil u BcraBok otHocutenbHo SEQ ID NO:2. B
HEKOTOPBbIX BAapUAHTaxX OCYIUIECTBJIEHUS AaMMHOKMCIOTHAas mocienoBaTenbHOCTh HSA
COZIEP’KUT OCTATOK aJlaHMHA B IMOJIOKEHUHU, COOTBETCTBYIOLIEM nojioxkeHuto 34 SEQ ID NO:
2, xak npousuntoctpupoBaHo B SEQ ID NO: 2. B pa3snuuHbIX BapuaHTax OCYLIECTBIIEHUS
aMHHOKHUCJIOTHas nocnenosatenbHocTh HSA umeer no menpiiein mepe 500 aMMHOKUCIIOT B
IJIVHY.

B Hexoropeix BapmaHtax ocymectsieHuss PCSK9-ces3pBaromuii MOTHB |
aMMHOKHUCJIOTHas  mocjenosarenbHocTb ~ HSA  Xumudecku  KOHBIOTUPOBaHBI €
HCIIOJIB30BAHUEM JIFO0OT0 U3BECTHOTO MOAX0/A K XMMUYECKOH KOHBIOTAIUH.

HSA mnpencraBnsier co0oifi MHOTOJOMEHHBIN O€JIOK, COCTOSINMN W3 CIIHMPAJIbHBIX
KJIACTepoB W copepxkamquii 17 map nucyibQUIHBIX MOCTHKOB, TOJIbKO OIMH OCTaTOK
ucrenHa, Cys34, cyuiecTByer B Bue CBOOOAHON CyJNb(THAPUIBHON TPYIIBI B MPHUPOTHOM
HSA. B HekoTtopeix BapuaHtax ocymiecTsieHHs 3TOT Cys 3aMelleH OCTaTKOM aJllaHWHA B
PCSKO9-cBsi3biBarotiem ciutoMm Oenke. @parmeHT HSA cayKuT st yBeJNMYeHHs MEepUOna
noJy>ku3Hu B KpoBoToke PCSK9-cesi3piBatomero ciutoro Oenka. B pasmuuHbIX BapuaHTax
ocymectsieHnst PCSK9-cs3biBaromuii ciiuteiii 0enok, copepxamuii PCSK9-casizpBaromuii
MOTHUB U AMHUHOKHUCJIOTHYIO IMociiefoBaTenbHOCTs HSA, nmMeeT MONEKyISIPHYIO Maccy OKOJIO
77 x/1a.

B HekoTOpBIX BapuaHTaX OCYILECTBJIEHHs] aMHUHOKHCIOTHAsl IOCJIEN0BATEbHOCTD
HSA mnpencrasnsier coboit BapuanT, onucannbiii B matenre CIITA 9,493,545, marenre CIIA
9,821,039, marenre CIIA 9,944,691 wunmu nybnukaumu CIIA 2014/0315817, xaxnablid u3
KOTOPBIX MOJHOCTBIO BKJIFOUEH B HACTOsIIee OMMCAHKUE NTOCPEACTBOM CChUIKH.

B Hekoropeix BapuwanTtax ocymectBieHusi PCSKO-cesi3piBaOmmii  MOTHB U
aMUHOKHCJIOTHasi TocjenoBaTenbHOCTe HSA cBsA3aHbl MyTeM TIE€HETHYECKOro CIUSHUS,
HanmpuMmep, C AaMHUHOKHCIOTHONH mnocienoBaTenbHOCTBI0 HSA Ha C-KOHILIE MOJEKYJBI.
KopoTkuil aMUHOKHMCIOTHBIN JHUHKep MokeT coequHsATb PCSKO9-cBs3piBaromuii JOMeH U

aMHHOKHCJIOTHYIO nocnenosarenbHocT HSA. Hanmpumep, nuHkep MOXeT copep:kathb OT 2 110



20 aMMHOKHCIIOT WIH, B HEKOTOPBIX BapUaHTax OCyluecTsieHus, ot 4 1o 10 amunokucior. B
HEKOTOpBIX BapuaHTax ocyuecTBieHuss PCSK9-cBsa3piBaromuii MOTUB M aMUHOKHCIIOTHAs
nocnenosaTenbHocTe HSA  coeauHsIOTCS NOCPEACTBOM JIMHKEpPA, COCTOSILEro u3 6
AMMHOKHUCIIOT. JIMHKEP MOKET COCTOSITh MNPEUMYIIECTBEHHO M3 aMHUHOKHCIOT CEepHHA,
ITIMIMHA, TPEOHWHA M ajaHuHa. Hampumep, NTUHKEP MOXKET NMPEACTaBIsATb COOOH JIMHKED,
COCTOSILINIA U3 CEPUHA/TIUIIHA. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS JTMHKEP COAEPIKHUT
WA COCTOUT U3 aMUHOKHCIIOTHOM nocneaosaTensHoctu GSGSGS.

PCSKO9-cpsi3biBaromuii cmuThiii 0€10K MOXeT ObITh CTaOWUJIBHO COCTaBjieH B (opme
pacTBOpa TpU BBICOKOH KOHIEHTpauuu. Hampumep, cocraB He JE€MOHCTPUPYET
CYLIECTBEHHOHN Aerpagaiuy Wi oOpa3oBaHUs YaCTHIl B YCJIOBUAX MJIUTEIBHOIO XPaHEHMS,
Harpumep, npu Temmneparype okono 5 °C (mampumep, ot 2 no 8 °C), wiu B yCIOBHAX
KPaTKOCPOYHOIO XPaHEHUs B YCIIOBHUSX OKpYy»Karolel cpezpl (Hampumep, ot 1 10 6 mecsies
npu temneparype 25 + 3 °C). PCSK9-cBsa3bIBatOIMi CIUTBI O€NOK CyCHEHIUPOBaH B
noaxomsmeM (HU3NOJOTHYECKOM pacTBOpE, HANpuMep, COJNEBOM pAcTBOpE WM APYroM
(bapMakoJIOrHUecKn NPUEMIIEMOM pacTBOpHTese, Win OydepHOM pacTBOpe, M MOXET
HeoOs3aTeNIbHO COAEPKaTh IMOBEPXHOCTHO-AKTUBHOE BELIECTBO (HANpPHMEpP, HEHOHOT€HHOE
NOBEPXHOCTHO-aKTUBHOE BELIECTBO). B HEKOTOPBIX BapHAaHTaX OCYIIECTBJICHUS COCTaB
comep:kut Oy(epHbIii areHT, U30TOHHMYECKUI areHT, HeoOsI3aTeIbHO MOBEPXHOCTHO-AaKTHUBHOE
BEIIECTBO U PACTBOPUTEb.

dapmMalieBTUYECKH MpHeMJIEMble HOCHTENH BKJIOYAIOT BOAY, COJEBOM pacTBop,
IJULIEePUH. B HEKOTOpBIX BapHaHTaX OCYINECTBJICHUS COCTAB MOXKET COHEpKaTh >KHPHBIE
Maclia, MOJIMATHIICHIJIMKOb, MPOMIJIEHTJMKOIb HIIH JPYTHe PacTBOPUTENH. B HEKOTOPBIX
BapUAHTAX OCYLIECTBICHHUs PACTBOPUTEID MPEACTABIISIET COOO0I BOAY.

CocraB 00buHO mpencraeisier coboit OydepHbii pactBop. Hcmonb3yemsiii B
HACTOSIIEM JOKYMEHTE TePMHH «Oydep» OTHOCHTCA K XHUMHYECKOMY AareHTy, KOTOpPBIH
criocobern abcopOupoBaTh OMpefeNieHHOEe KOJMYECTBO KHCJIOTBI WMJIM OCHOBAaHUS, He
noaBeprasich crmbHOMy m3MeHeHuro pH. IIpumeps! Oydepos BKIIOUAIOT HUTPATHBIA Oydep,
docharueiii Oydep, aneratHeii Oydep, cykunHarHblil Oydep n OukapOoHaTHBIN Oydep. B
HEKOTOPBIX BapUAHTaX OCYLIeCTBICHUs Oy(epHbIil areHT MOXeT conxepkath L-ructunun/L-
TUCTHUMHA MOHOTHApoxjopun. Hampumep, mpu ucnonb3oBaHun OydepHoil cucrtembr L-
TUCTUANH/L-THCTUANHA MOHOTHIPOXJIOpHN, L-rucTunus/L-rucTuinHa MOHOTHIPOXJIOPHI
MOYKET TPUCYTCTBOBATH B KOJHMYECTBE OT OKOJO 1 Mr/mu o okono 10 mr/mu, Hampumep, OT
OKOJIO 2 MI/MJI O OKOJO 5 Mr/miyi. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHUs Oydep

noaaep:;xusaet pH cocrasa B nuanaszone ot okojo pH 5,5 no oxono pH 7,2, Takoe kak 0OKOJIO



pH 6,8 (manpumep, pH ot 6,6 no 7,0). B HekoTopeIx BapuaHTax ocymectsieHus: pH cocrasa
PEryJINpyIOT, HApUMeEp, C MOMOIIBK XJIOPHCTOBOAOPOIHON KHCIOTHI W/MIH THUIPOKCHAA
HaTpusi. B HEKOTOPBIX BapmaHTaxX OCYLIECTBIEHHs COOTHOWeHHe L-ructunun/L-ructuanna
MOHOTHUAPOXJIOPU ABIISIETCSA TAKUM, 9TO KoppekTtupoBka pH He TpeOyercs.

B pasznuuHBIX BapuaHTax OCYLIECTBIEHHUS W30TOHUYECKHUE areHThbl, KOTOPbIE MOTYT
OBITh UCTIOJB30BAHBI MO OTAENBHOCTH WM B KOMOMHALINH, BKJIFOYAIOT AEKCTPO3y, Caxaposy,
IJIULEPUH, TPErano3y, MaHHUT, COPOUT, aprMHUH, XJOPHI HATPUS WM XJOpHI Kajmus. B
HEKOTOPBIX BAapHAHTAaX OCYIIECTBJICHUS W30TOHHUYECKUIH areHT COMAEPXKUT WM COCTOUT W3
xJjopuna Hartpusi. Hampumep, cOCTaB MOXKET ConIep:kaTbh OT OKOJO 2 10 okojio 20 mr/mi
xjopuna Hatpusi (Hampumep, or 6 mo 12 Mr/mi XJiopuaa HaTpusi), WIH K€ OOUH WU
HECKOJIbKO M30TOHMYECKHX areHTOB B KOJHYECTBE, SKBUBAJEHTHOM OCMOJISZIBHOCTH OT 2 10
20 mr/ma xnopuza Hatpust (Wiy oT 6 10 12 Mr/miI XJopuaa HaTpus).

B HexoTOpBIX BapHaHTax OCYIIECTBIEHHs COCTAB COMAEPIKUT MOBEPXHOCTHO-AKTHBHOE
BEIIECTBO, KOTOPOE MOXKET AEHCTBOBATh B KAauecTBE COMIOOMIM3HpYIOIIEro areHra. B
HEKOTOPBIX BapUAHTaX OCYIIECTBJIEHUS MOBEPXHOCTHO-AKTHUBHOE BELIECTBO IPEACTABIISAET
co00il HEMOHOTE€HHOE IOBEPXHOCTHO-aKTUBHOE BewlecTBO. IIpuMepbl HEHOHOTEHHBIX
NOBEPXHOCTHO-aKTUBHBIX BELIECTB BKJIIOYAIOT IOJHCOPOATHBIE MOBEPXHOCTHO-AKTHUBHBIE
BEIeCTBa, Takue kak momucopdart 20, 40, 60 unu 80. Hampumep, cOCTaB MOXKET COEpKaTh
nojcopbar 80. Jlpyrue (apmaneBTHYECKH NpHEMJIEMble HEHOHOT€HHBbIE MOBEPXHOCTHO-
AKTUBHbBIE BEIECTBA TAKXKE MOTYT OBITh HCIIOJIb30BAaHbI, 110 OTACIBHOCTH WM B KOMOWHAIMH.
B HEKOTOpBIX BapHUaHTAaX OCYINECTBJIEHUS] COCTaB HE COMEPKHUT MOBEPXHOCTHO-AKTHBHOTO
BEILECTBA.

HmmocTpaTuBHBIE COCTaBbI BKIIIOYAKOT LUTPaTHBIN Oydep (Hanmpumep, 10-50 MM, pH
ot 5,6 1o 6,0), ructuaunoBBIi Oydep (Hampumep, ot 10 MM o S0 MM, pH ot 6,0 o 7,0)
WIN CyKIMHATHBIA Oydep (mampumep, ot 10 mo 50 MM, pH ot 5,5 no 6.0). B HekoTophIx
BApUAHTAX OCYLIECTBIEHHsI COCTAB COIEPIKUT BCIOMOTATENbHOE BEINECTBO, BBIOPAHHOE W3
apruauHa (Hanpumep, ot 100 no 200 MM), NaCl (manpumep, ot 100 no 200 MM), copbura
(marmpumep, ot 100 mo 300 MM) wmnm caxaposel (Hanmpumep, or 100 mo 300 mM). B
HEKOTOPbIX BAapUAHTAaX OCYIIECTBJICHUS COCTaB COAEPKUT MOBEPXHOCTHO-AaKTUBHOE
BEINECTBO, Takoe Kak mnojucopdbar 80 (mampumep, ot 0,01 mo 0,5 mr/mi). B HexoTophix
BapUAHTAX OCYLIECTBICHHUS COCTAB HE COAEPIKHUT MOBEPXHOCTHO-AKTUBHOTO BEIIECTBA.

B HEKOTOpBIX BapWaHTaxX OCYIUECTBJICHUS COCTaB JOMOJIHUTEIBHO COIEPIKHUT

KOHCEPBAHT, TAKOH Kak (PEHOJI, METa-KPe30J1 HIIH OEH30aT HATPHsI.
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B Hexoropbix BapuaHTax ocyiunecTsieHus coctaB PCSK9-cBs3biBaroliero CIuToro
0enKa COCTOMT B OCHOBHOM U3 (B IOIOJNHEHHE K AKTHBHOMY AareHTy, Kak OMHCaHO). L-
TUCTUANHA, L-TUCTHIMHA MOHOTHAPOXJIOPHAA, XJOpHIa HaTpus © mnonucopbdara-80.

HnmocTpaTuBHBIE BAPHAHTHI OCYIIECTBICHUS NTOKA3aHbI B CIeAyomel Tabaure 1:

Komnonent JAunanazon NnarocrparuBeble | OyHknus
BAPHAHTbI
OCYyLLECTBJIEHHS
(£10%)
PCSK9- 100 - 300 | 250 mr/mn AKTHBHBIH
CBSI3bIBAIOLITIH MI/MIT HUHTPEIUCHT
CaUTHIN Oenox 300 mr/mn
L-T'nctunun 1-5 mr/ma 2,6 Mr/ma Bydepnsrit
arcHr
L-T'nctunun 0,5-2 mr/mn | 0,7 Mr/ma Bbydepnsrit
MOHOTHAPOXJIOPH arcHr
Xnopun HaTpus 2-20 mr/mi 8,8 mr/mu WzoTonmueckuit
arcHT
IMomucoptar-80 0,0-0,5 0,2 mr/mi [NosepxHOCTHO-
MT/MIT AKTHUBHOC
BCILCCTBO

dapmareBTUYECKHe KOMITO3UIMHU 110 HACTOSIIEMY PACKPBITHIO MOTYT OBITh YAOOHBIM
oOpasoM mpezncraBieHsl B (OpMax CTAHAAPTHBIX J03, COMAEPXKAIIMX IPEIBAPUTETBHO
OIIpeeNIeHHOE KOJIMYECTBO AKTHBHOT'O areHTa 10 PACKPBITHIO HA JI03Y.

B HeKOTOpBIX BapHaHTaX OCYIIECTBIICHUS! KOMITO3ULUS CONEPIKUTCS B IITPULIE-PYUKE.
ABTOUHBEKTOPBI, TAKUE KaK «IIMPUL-PYUKA», TPEACTABIIOT COOON MPYKUHHBIE MIMPHILIBL,
npeAHa3HaYeHHbIE Ui JOCTaBKU J03bl KOHKPETHOTO JIEKapCTBEHHOro cpexacrsa. Ilo
KOHCTPYKLMH LINPULBI-PYYKA TMPOCTBI B HCHOJB30BAHUM M  TPEIHA3HAYECHBI IS
CaMOCTOSITEJIbHOTO BBEIEHUS TMAI[EHTAMH WM BBEICHHS HEOOYYEHHBIM IE€PCOHAJIOM.
Inpuubl-py4xu pa3padoTaHbl A1 TOTO, YTOOBI IPEOJOJIETh HEPEIIUTENBHOCTD, CBSI3aHHYIO C
CaMOCTOSITENIbHBIM BBEJEHHEM C TIOMOLIBK0 YCTPOHCTBA JJsl AOCTABKH JIEKAPCTBEHHBIX
cpeacTB Ha ocHOBe UL IIInpuI-pydKa COXpaHseT KOHYHUK UIJIbl 3aKPBITBIM KOJIMTAYKOM 10
UHBEKLNH, a TaKXKe HMEeeT MEXaHM3M IaCCHMBHOH O€30MacHOCTH MJisi MPeNOTBpAIleHUs
ciydaiiHoro cpabarbiBaHus (MHBEKIHH). [ 1yOMHA MHBEKLUH MOKET PEryJHUpOBaThCS HIIH

(buKCcHUpOBaTHCS, U MOXKET OBITh BKJIFOUEHA (PYHKLMS CHATHS KoJmadka urisl. [Ipu Haxkatuu
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Ha KHOIKY WIja LINpULA aBTOMATHYE€CKU BBOAUTCS B MOJKOXHYIO TKaHb U IMPOUCXOIUT
JOCTaBKa JIEKAPCTBEHHOrO cpencTtsa. Ilocie BBIMONHEHHS MHBEKLUU HEKOTOPbIEC IIMPULIbI-
PYYKHM HMMEIT BHU3YAJIbHYIO WJIH 3BYKOBYK) WHIMKALUIO, IMOATBEPKIAIOLIYI) BBEACHUE
MOJIHON AO3BL.

B HexkoTOpBIX BapuaHTax OCYLIECTBJIEHHWs LINPHUI-pydKa comepkur or 1 go 10
CTaHAAPTHBIX A03 WK OT 1 10 5 CTaHAapTHBIX 103. B HEKOTOPBIX BapHaHTax OCYILECTBIICHUS
CTaHIApPTHBIE J03bl COCTABILIIOT He Oojee ueM okosio 1,5 mur mnu okono 1 mn mo obvemy
(He3aBHCHMO OT TOTO, COAEPIKATCs JM OHU WIM JOCTaBJBIIOTCS LINpHUIeM-pyukoii). B
HEKOTOPBIX BapHaHTaX OCYLIECTBIEHMs CTAHAAPTHBIE O3Bl COCTABILIIOT He Oosee 0,8 mu mo
o0bpeMy miu He Oonee 0,7 mu o 00beMy. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHUS IINPHILI-
pydKa JOCTaBJIA€T MUKPOJ03Y, HAIIPUMEp, UMEIOIYI0 00BEM B AMANA30HE OT OKOJO 50 MKI
10 okojio 500 mkja, wiu oObeM B OMana3oHe OT OKoyso 75 Mk mo okojo 250 mkia. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJIIEHUS MHUKpoao3a umeeT oobem oT 100 mo 200 mki. B
pa3sMYHBIX BapUAaHTaX OCYIIECTBJIEHUs IINPHUL-PYYKa WJIH JAPYroe YCTPOWCTBO [JIst
MOJIKOJKHOM JTOCTAaBKM oOecrednBaeT 103y, comepxamyo ot 30 mo okojo 450 mr PCSK9-
CBSI3BIBAIOILETO CIUTOro Oenka. B pasnuyHbIX BapuaHTax OCYIIECTBJICHHUS] CTAHAAPTHAS 1032
cocrasJsier OT 0koj10 50 1o okoso 400 mr unu ot okono 50 go oxono 300 mr. B HEKOTOpBIX
BapUaHTaxX OCYIIECTBJIEHUS CTaHAAPTHAs 1034 COCTaBjsieT Mo MeHblield mepe 200 Mr uiu mo
MeHbliel Mepe 250 wmr, uiam no Mesbwied Mepe 300 Mr. B HEKOTOpBIX BapuaHTax
OCYILECTBJIEHUs] CTaHAApTHasl J03a cocTaBysger oT okono 250 mr npo okojo 350 wmr
(marmpumep, okosio 300 mr). KomuuecTBo akTHBHOTO areHTa, JOCTABJISIEMOTO HA CTAHAAPTHYIO
703y, MOKHO PEryJIMpOBaTh B 3aBUCUMOCTH OT JKEJIA€MOM 4acTOThl BBeAeHus. Hanpumep, B
HEKOTOPBIX BapHaHTax OCYIIEeCTBIeHUs 103y OT 20 A0 OKOJo 75 Mr BBOAST B BHAE
eKeHeIeNIbHONH MHUKPOA03bl (HanmpumMep, B o0ObeMe MeHee yeM Okojio 0,25 M1 uiin MeHee 4eM
okojio 0,15 my1). B npyrux BapuaHTax OCyIIECTBICHHs A03y OT 0kojio 200 no okojio 450 mr
BBOJISIT IPUMEPHO KaXKIbIe JBE HENENH, Pa3 B MECSII] HJIH Pa3 B JIBA MECSIa, IPH 3TOM 00beM
HaxXOAUTCA B auanasoHe ot okoio 0,7 mo 1,5 mun. B HEKOTOpBIX BapuaHTax OCYILECTBIICHUS
103y oT okoyo 275 mr no okono 350 mr (Hampumep, okosno 300 Mr) BBOAAT pa3 B 4YETHIPE
HeleJqn MyTeM IMOAKOKHOH HHBEKLHUH, MPH 3TOM 00BEeM COCTaBisieT Ookoyo 1,5 mu wimm
MEHbIIIE, UJIH OKOJIO | MJT UK MEeHee.

Komnozuuust uian coctaB MOAXOAUT AJIsl BBEEHUS MOJKOXXHBIM, BHYTPUMBILIEUHbIM,
BHYTPUKOXHBIM UJIM BHYTPUBEHHBIM IyTeM. BbICcOkas KOHIIEHTpaLusi, OTHOCUTENbHO HU3Kasl
BA3KOCTb W HaJJIeXallas OCMOJISUIBHOCTh COCTaBa OOECHEYMBAIOT IMEPEHOCHMOCTh

NanueHTOM, PEXKHUMbI MCHEC YaCTOro AO3UPOBAHHMA W MCHBIIHNC oobembr.  Kak
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MPOJIEMOHCTPUPOBAHO B HACTOAILIEM JIOKYMEHTe, MakcumaiabHoe mnonasienne PCSK9
JOCTUTaeTCs MPU OTHOCUTENbHO HU3KOW koHUeHTpauuu PCSK9-cBs3biBaroliero ciamroro
Oenka, m Ooyee BBICOKHME KOHLEHTPALMH IIO3BOJSIFOT YBEIWYHUTH IPOJOJUKUTENBHOCTD
nojaByieHusl. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIIEHHS CYOBEKT IOJNIYyYaeT CTAHAAPTHYIO
703y KOMITO3UIIMY MTPUMEPHO OZIMH pa3 Kaxaywoo 1 Hexmemo (Harmpumep, MyTeM BBEACHUS pas3 B
HENIeJI0 MUKPOZO3bl), WM MPUMEPHO OAMH pa3 KaXable 2 HENeH, HIJIH IPUMEPHO OMH pa3
KaX1iple 3 HeJeNu, WM MPUMEPHO OZMH pa3 Kaxzable 4 Hexenu (Hampumep, MPUMEPHO OIUH
pa3 B MecCsI), WM IPUMEPHO OIUH Pa3 KaxKable 6 HeNeNb, MM PUMEPHO OUH pa3 Kaxple 8
Henesb (MPUMEPHO OZIMH pa3 Kaxple 2 MecsIa).

Komnozuunro MOXHO BBOAMTH i jeueHus cssizaHHoro ¢ PCSK9 napymenus y
cyObekTa-uenoseka. Hapymenus, cpszanHble ¢ PCSK9, ommcamsl B marenrax CIIIA
8,420,098, 9,238,027 u 9,856,306, KOTOpBIE MOJHOCTHIO BKJKOYEHBI B HACTOSLIUN JOKYMEHT
MOCPEACTBOM CCBUIKM. B HEKOTOpBIX BapuaHTaxX OCYIUECTBICHHUsS NALUEHT HYXAAaeTCs B
cHikeHnn ypoBHs LDL (manpumep, LDL-xonecrepuna). B HekOTOpbIX BapHaHTax
OCYLIECTBJIEHHs CyOBEKT MOXET JEeMOHCTPUpPOBAaTh 3a00NeBaHUE, CBSI3AHHOE C
XOJIECTEPHHOM, TaKO€ KakKk TUIEPXOJeCTepUHEMHs] W/WIIM aTepockiepo3. B pasmuuHbx
BAPUAHTAX OCYILECTBJICHUS CYOBEKT NEMOHCTPHPYET COCTOSHHE, BHIOPAHHOE U3 HAPYIIEHUs
JUMUAAHOTO OOMEHa, THUIEPXOJECTEPUHEMUH, THUIEPIUIONPOTEHHEMHH, THIICPJIUITHIEMUH,
OUCITUIHIEMIH, WUIIEeMUYeCKON OOJNIe3HM Cepila, aTepocKiepo3a U caxapHoro auabera. B
HEKOTOPBIX BapHaHTax OCYLIECTBJIEHUS cyOBeKTa  uMeercs ceMeliHast
TUNepXoJieCTeprHeMUsl. B HEKOTOpPBIX BapHAaHTaX OCYLIECTBICHUS CYOBEKT HMMEET WU
HAXOIUTCSl B TPYIIE BBICOKOTO PHUCKA CEPACYHO-COCYAUCTOro 3aboJieBaHusl (HAMpUMED,
aTepPOCKIIEPOTUIECKON HIIEMHYECKONW OOJIe3HH Cepara).

I'unepxonecrepuHeMusi MPEACTABISAET COOOH COCTOSIHHE, XapaKTepU3YIOLIeecs
MOBBILIEHHBIM YPOBHEM XOJIECTEpUHA B CBIBOPOTKE KpoBU. IlOBBIIIEHHBIN YpPOBEHb
XOJIECTEpHHA B CHIBOPOTKE UMEETCs] Y 3HAUUTENbHON YacTH HAaCeNeHUs U sIBIIETCS BAXXKHBIM
(akTOpOM pHCKAa pPa3BUTHS aTepockiepo3a U uHpapkra MHOKapaa. [lanmeHtam ¢
TUTEPXOJIECTEPHHEMUEH OOBIYHO BBOISAT IPENapaThbl, CHUKAIOIIHUE YPOBEHb XOJIECTEPHHA,
Takue KaK UHTUOUTOPBI HMG-CoA-penykrassl («cTaTuHB). «CemeiiHas
runiepxonecrepunemusi»  (FH)  npencraBnsier  co0olf  reHeTHueckoe — HapyLICHHE,
XapaKkTepu3yolleecs BbICOKMM YPOBHEM XOJIECTEPHHA, B YAaCTHOCTH, OYE€Hb BBICOKHUM
YPOBHEM JIMIIONPOTENHOB HHU3KOHW IUIOTHOCTH (Hampumep, LDL-xonecteprHa) B KPOBHU H

PaHHUM CEepAEYHO-COCYAUCThIM 3aboneBanueM. [l manuBuayymos ¢ FH Bbicokue ypoBHHM
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XOJIECTEPUHA MeEHee YyBCTBUTENbHBl K TPAJUIHMOHHBIM CIOCO0aM KOHTPOJS YPOBHS
XOJIeCTePHUHA (TAaKUM KaK Teparus CTAaTHHAMH).

Cewmeitnass runepxonecrepunemusi (FH) npencraBmsier coboit  ayToCOMHO-
JOMHUHAHTHOE  MeTaDONIMYEecCKOoe HapYLIEHWEe, XapakTepu3yloIleecss MyTaluued  Win
mytaimsiMu B reHe LDL-penenropa (LDL-R) wmnm B apyrux reHax, y4acTBYHOIIHUX B
peryJsiuy JIMNHIOB, 3HAYUTENBHO MOBBIIIEHHBIM ypoBHeM LDL-C u mpexneBpeMeHHbIM
HA4YaJIoOM aTepockyiepo3a. B HEKOTOPHIX BapHaHTaX OCYIIECTBJIEHUS TMIIEPXOJIECTEPUHEMUS
npeacTaBisieT coO0M rOMO3ZUTOTHYIO ceMeliHylo runepxoiecrtepunemuto mwin HoFH, koropas
npeacTaBisieT coO0l COCTOSIHME, XapaKTEepPU3YIOIeecss MyTalueil Kak B MATEPUHCKOM, TaK U
B OTLOBCKOM renax LDL-R.

B HeKkoTOpBIX BapHaHTAax OCYILECTBJIEHHUS y cyObekTa mmeercs rereposurorHas FH.
I'ereposurorHyro FH 00blMHO J€4aT cTaTMHAMM, CEKBECTPAHTAMM JKETYHBIX KHUCIOT WM
APYTUMH FUIOJIUITHAEMUYECKUMHU CPECTBAMU, KOTOPbIE CHUXKAIOT YPOBHU XOJIECTEPUHA.

B HexkoTOpBIX BapHaHTax OCYIUECTBJIEHUS THMIIEPXOJIECTEPUHEMUS IPEICTABISET
co0Oll NOJUIeHHYI THIIEPXOJECTEPHHEMHIO, KOTOpas MpPEACTaBisieT COOOH COCTOsHHE,
XapaKTepU3YIoIleecs: MOBBIIEHHBIM YPOBHEM XOJIECTEPHHA, KOTOPBIH SBJISIETCS PE3YyJIbTaTOM
BJIIMSTHUST MHOJKECTBA T€HETHYeCKHX (DakTopoB. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
MOJIUTE€HHASI THITEPXOJIECTEPHHEMHUST MOXKET YCYTYOIAThCS IPUEMOM JIMITUIOB C MUIIEH.

B HexoTOpBIX BapuaHTaX OCYIIECTBJICHHS] KOMIO3HIIMIO BBOIST BMECTE C Teparuei
CTaTUHAMU WJIM JIPYrol MNepopajbHOM THUMOJUNMUAEMUYEcCKOor Tepanuei. Kommnosumusa B
TAKMX BapUAHTaX OCYINECTBJIEHUs Oymer obecneunBaTh nononHuTenbHoe cHikeHne LDL-C.
B HeKoTOphIX BapuaHTaX OCYIIECTBJICHUS KOMIIO3MLIUS TMPEICTaBleHA B KAdeCTBe
MOHOTEpANUN THIEPXOJECTEPUHEMUH, TO €CTh O€3 Tepanuu CTaTUHAMH WIH JAPYrod
NepopajbHON  TUNONMIHUAEMHUYECKOW  Tepanuu. Hampumep, B  Takux  BapuaHTax
OCYILECTBIIEHHS § CYOBEKTa MOXKET OBITh HEMEPEHOCUMOCTh CTaTHHOB. «HemepeHocuMocTh
CTaTUHOB» BO3HHMKAET, KOTAA MALMEHT HE MOXET MNPOAO/UKATh NPHUEM CTAaTHHOB H3-32
pa3BUTHA OOOYHOTO 3P QeKTa WM OTKIOHEHUH, YKa3bIBAIOIINX HAa (DYHKIUIO MEYEeHU WU
MBIIIEYHYIO (QYHKIMIO (KpEaTHMHKHHA3a) IMOCHe aHaln3a KPOBH. B HEKOTOpBIX BapHaHTax
OCYIECTBIIEHUS] HENEPEHOCUMOCTb CTAaTHHOB MOXKET OBITh YacTUYHOH (T.€. TOJIBKO
HEKOTOPbIE CTaTUHBI B HEKOTOPBIX 103aX) WM TOJHOMH (T.€. BCe CTaTUHBI B JIFOOOH n03¢e). B
HEKOTOPBIX BapPHAHTAX OCYIIECTBJICHUS HEMEPEHOCUMOCTb CTATMHOB MPUBOIUT K JIOMOTE B
MbIIIax, OomsiM, crabocTh Wik cynoporam (TO €CTh Muajarum), BcTpedaercs y 15%

MOJIYy4aBIINX JICHCHUEC MALITUCHTOB.
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Ecnu ne YKa3aHO UHOE, TCPMHH «OKOJIO», HCHOJII:BYCMI:Iﬁ B HACTOALIEM HOKYMCHTE,
o3Ha4aeT + 10% OT COOTBETCTBYIOIIETO YUCIOBOTO 3HAYEHUS.
BapuanTtbl ocymiecTBieHHsT H300peTeHHs Tenepb OyAyT OMNHMCAaHBI C ITOMOIIBIO
CEYIOUX IPUMEPOB.
ITPUMEPHI

Ipumep 1: PCSK9-cesazvisarowuil carumotii 6enox u nogeoenue PK-PD

PCSKO-cBsi3piBatomuii  ciuThlii  O€JOK  COAEPKUT MOAU(PHUIMPOBAHHBIA JOMEH
¢pubponekTrHa (amHEeKTHH), HaLleJIEHHBIN IpOTUB MIPONIPOTENHKOHBEPTA3bI
cyorunmsun/kexkcud tuna 9 (PCSK9), u cbiBopoTouHslil ansOymuH uenoseka (¢purypa 1).
Cnuteiii Oenok mmeer OOLIyI0 MOJEKYJSpHYH Maccy npubnusurtensHo 77000 [lanbToH.
PCSK9-cBs3piBaromuii cnuthiii 6e10k MMeeT BbICOKYIO addunHOCTh cBsa3biBaHus ¢ PCSKO9
yesoBeka U B >100 pa3 Oonee cnabyro adppunaOoCcTh B oTHOIEeHNH PCSK9 siBaHCKOrO Makaka.
Hecmotpst Ha 310 pasnuune B ahGuUHHOCTH CBsi3bIBaHMs, HededoBeueckuii mpumar (NHP)
CUUTAETCS MOIXOASALINM BHIOM ISl TECTUpOBaHus Oe3onacHocTH U papmakonorun PCSK9-
CBSI3BIBAIOILETO CIUTOro Oenka, mockoibky y NHP nocturaercs MakcumanbHOE MOAABICHUE
csobognoro PCSK9 n makcumanbaoe cHmskenne LDL-C.

PCSKO-cBsi3biBatomuii  cinuthiii  Oenok  paspabarbiBanmu  misi  noakoxHoro (SC)
BBEACHUS I JICYCHUS, HANPUMeEpP, TUIEPXOJECTEPUHEMHH, B TOM YHCJE Y MAlHEHTOB C
CEMEHHON TIunepxoJeCTepUHEMHUEN WM TUIEPXOJIECTEPUHEMUEN U aTepOCKJIEPOTHYECKOU
umemMuueckoii  Oomesnpto  cepaua  (CHD).  JIBymMss OCHOBHBIMH  J€T€PMUHAHTAMH
dapmakokuneTnku (PK) PCSK9-cBsi3biBaroiero ciuroro Oejka siBISIOTCS B3aMMOIEHCTBHE
¢ ero mumenbto, PCSK9, u cmocoOHOCTh peLupKyJHUpOBaTh Yepe3 HEeOHATabHBIA Fc
peuenTop (FcRn) 1 MUHUMU3HPOBATh MOYEYHYIO (DUIBTPALMIO, TEM CAMBIM CHMYKAsI KIIMPEHC
PCSKO-cBsi3piBaromero  CIuToro Oeflka W YBEJIMYMBAash MEPUOJ  IOJYBBIBEIEHHSL.
HccnenoBaHus Ha MbIIIaxX JAKOrO THMA HE MOTYT OLICHUTHh BIHMSIHHE KAKIOH M3 3THUX
nerepmuHaHnT Ha PK  PCSKO9-csspBaromero cimroro Oenka, mockoiabky PCSKO-
CBSI3bIBAIOINUI CIUTBINA OeNoK He cBsi3biBaeTCs ¢ dexkTuBHO ¢ MbimuHbIM PCSK9, u HSA He
B3aumozeiicteyer ¢ MblmMHBIM FcRn. Takum oOpa3om, siBAHCKMH Makak oOecredrBaeT
HauboJee MOAXOASIIY0 Moenb in vivo st oueHkd PK-PD PCSK9-cBsi3bIBaromero cimToro
Oenka, mockoibky ces3piBaHue ¢ PCSK9 B 3TOH Monmenu NpUBOOUT K CHHIKEHUIO Kak
cBobogHoro PCSKO, tak u LDL-C; kpome Toro, HSA moxer 3 peKTHBHO peLupKyIUPOBATH
yepes peuentop FcRn NHP.

Tpancrennyto wmbimmp hPCSK9 wucnone3oBanmu mns uccienosanus aduHHOCTH

cesi3piBaHusl in vivo PCSK9-cesispiBaromero ciauroro Oenka ¢ hPCSK9, u cnocoOHOCTH
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PCSKO9-cpsi3bIBaromero ciauroro 6enka penupkyanpoBath dyepe3 hFcRn Takxke oneHuBau y
mbimmu hFcRn. Ota MbimuHas mogens FCRn uenoBeka HeceT HyJIEBYIO MYTALMIO MBIIIUHOTO
rera FcRn u TpaHCreH, 3kCnpeccupyroIui a-Lenb yenosedeckoro FcRn nog koHTposeM ero
IIPUPOHOTO HeJIoBeUeCKOoro mpomMoropa. CaenoBaTeNbHO, 3TH MBIIIN CIy>KaT B KadeCTBe
MOZENN ISl OLEHKH (PApMaKOKMHETUKH MOHOKJIOHAJIBHBIX AHTHUTEN U ChIBOPOTOYHOIO
anbOyMHHA YeJIOBEKa.

CymectByeT OOMpHBIH HA0OP MAHHBIX, MOATBEPXKNAIOLIMX B3aUMOCBSI3b MEXKAY
MOJIaBJIEHUEM CHCTEMHBIX ypoBHe# cBobonHoro PCSK9 u camkenuem ceisoporounoro LDL-

C nns antu-PCSK9 anturen. Gadkar K et al., A Mechanistic Systems Pharmacology Model

for Prediction of LDL Cholesterol Lowering by PCSK9 Antagonism in Human Dyslipidemic

Populations, CPT" Pharmacometrics Syst. Pharmacol. 2014; 3(11):1-9; Squizzato A, et al,,

PCSK9 inhibitors for treating dyslipidemia in patients at different cardiovascular risk: a

systematic review and meta-analysis. /nfern. Emerg. Med. 2017, Jul:el-11. Cm. ¢urypy 2B.

UroOb1 onieHuTh uenoBeueckyro 103y PCSK9-ceszpiBatomero ciuroro 6enka (LIB0O03, SEQ
ID NO:3), HeoOX0AUMYIO 1UIsl JOCTHXKEHUS JKEIaeMOro 1IeJIeBOro ypoBHsi cHkenust LDL-C,
AJUIOMETPUYECKOe  MacIiTaOMpOBaHWE  JAHHBIX, IOJNYYEHHBIX B  BBILIIEYKAa3aHHBIX
UCCJIEIOBAHMAX, BKJIKOYAIU B TPAHCISILHMOHHYIO MOJIYMEXaHHUCTUYECKYI0 MOJAENb, KOTOpas
BKJIFOUana u3BecTHY0 B3auMocBsizb Mexay PCSK9 u LDL-C. ®@urypa 2A. Oxugaemyro
B3aUMOCBs3b n03a-d3dpdexr mms LIBO03 wu ceiBoporouHoro LDL-C koHCTpyHpoBaiu ¢
UCIOJIb30BAHUEM 5TON MOJEIN.

TK-PD y neuenogeueckux npumamos

IMosenenne TK-PD LIB0O03 xapakrepuszoBanu mnocyie BHyTpuBeHHoro (IV) wu
nogkokHoro (SC) BBeneHHMs B UCCIENOBAaHHMM, HE NPEAYCMATPHBAKOINEE NPUMEHEHHE
TpeboBanuii GLP, mo onpemenenmto nmamazoHa no03 (dose range finding, DRF) ¢
onHOKpaTHbIM BBeneHueM 103 (IV no3er 10, 30, 100, 200 mr/kr; SC no3a 200 Mr/kr) u mocJe
nosropHOro BeeneHus B GLP-uccnenoBanusix TokcnyHoctu B TedeHue 4 Hepenb (IV nmosa
100 mr/kr; SC mosbt 30 u 100 mr/kr), 12 Henens (SC no3er 30 u 100 mr/kr) umm 26 HEenenb
(SC no3et 30 u 100 Mr/kr).

Anamuz TK ngns LIBOO3 BBIMONHSUIA KakK 3JIEKTPOXUMUYECKUHM JIFOMHUHECIIEHTHBIN
aHanmu3 ¢ 3axatoM mumeny, ¢ hPCSK9 B kauecTBe peareHTa 3axBaTta 1 MEYEHHBIM PYTEHUEM
KPOJMYBUM TMOJHUKJIOHAJIBHBIM aHTUTENOM npoTuB HSA B kauecTBe peareHTa 1l IETEKLHH.
Y NHP anamu3 m3mepsier obumit LIBOO3 (u3-3a Oosee CHIBHOTO CPOACTBA K PEAreHTY
3axBata, hPCSK9, mo cpasrenunto ¢ PCSK9 NHP). AnsrepraruBHo, B aHammze TK

ucnions3oBan LIBOO3-cneungudyeckoe mAb B KadecTBe peareHTa 3axBaTa U MEUEHHOE
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pYTEHHEM KpOJUUYbe MOJHUKIOHaNbHOEe aHTuTeno nporuB HSA B kauecTBe peareHTa njs
nerekuud. OTOT Qopmar aHanuza Takke u3Mmepsier odmmii LIBO03. Pesymbprarhl 3THX
UCCJIEZIOBAHUM YKa3bIBalOT HAa TO, YTO B 3TOM JMala3oHE 03 MOCj€ BHYTPUBEHHOIO U
MMOAKOKHOrO BBeneHuss kuHeTuku oomero PCSK9-CBS3LIBAIONIErO CIIUTOrO OeKa SIBIISIOTCS
NPUONN3NUTENBHO JUHEHHBIMU M ITPONOPIIMOHAIBHBIMU J103€.

B uccnenosanun DRF croiikuii OTBET aHTUTENA K JIEKAPCTBEHHOMY cpencTtBy (ADA)
NPUCYTCTBOBAJ MPHU BCeX ypoBHsX 103 Bbime 10 mr/kr. ITocne ognokparHoit noser LIBOO3
NPUCYTCTBHE AHTHUTEN K JEKapcTBEHHOMY cpenctsy (ADA) B 3TOM wuCCIenoBaHMM B
OOJIBIIMHCTBE ClIy4aeB CBsI3aHO ¢ ObICTpoi yTpaToii Bo3aeticTeus LIBOO3 u mpenimecTBoBaio
yTpate 3axBara uenu (cHmwkeHue csodonHoro PCSK9). Xors aHTHTENA K JIEKAPCTBEHHOMY
cpenctBy (ADA) Obutn OOHapyskeHbl y OOJBIIMHCTBA KUBOTHBIX TIOCIE €KEHENEIbHOTO
BBenenusi PCSKO-cessbiBaromero ciauroro Oenka (4-HemenbHble, 12-HenmenbHble U 26-
HenenbHble GLP-uccienoBanusi TokcwuHOCTH), BosnelictBue PCSK9-cs3zbiBaromero
cIuTOro OejKa COXPAaHSJIOCh Ha MPOTSDKEHUH BCErO HMHTEpBaja JO3UPOBAHUS U BIIMSIHUE
aHTHUTeN K JekapcTBeHHOMY cpencTBy (ADA) Ha TK/PD 06bL10 BbIpaKEHHBIM TOJBKO Y IBYX
JKUBOTHBIX (4-HeIenbHOE UCCIIEIOBAHIE), OMHOIO JKUBOTHOTO (12-HenenbpHOe UCCIEeIOBaHUE)
¥ OJTHOTO JKUBOTHOTO (26-HeNeNbHOE UCCIEIOBAHNUE).

IIpu OTCYTCTBUHU BO3IEHCTBHS aHTUTEN K JIeKapcTBeHHOMY cpenctBy (ADA) LIB0OO3
BBIBOJIMJICSI MEAJIEHHO, M KOHEUHBIN MepPHO] MMOTyBbIBEICHNS U3 CHIBOPOTKH BapbUPOBAJICS B
nuana3one 8,3-10,4 nueii (B cpenHem 9 nHeit) B uiccnenoBanuu DRF u B quanasone 7,6-9,2
nus (B cpemHeM 8,3 IHsI) Y BBI3JOPOBEBINMX KUBOTHBIX B 4-HenmenbHOM GLP-uccienoBanuu
TOKCUYHOCTH, COIJIACYeTCs C  TOBENEHHEM  aJbOyMHHONOAOOHOH  MOJIEKYJbl Y
HEUeJIOBEUYECKUX MPUMATOB. AHAJIOTUYHBIE PE3YJIbTaThl HAOIIONAIHCh B 12-HENeNbHbIX U 26-
HenenbHbIX GLP-uccnenoBanusx Tokcuunoctu. B uccnenosannu DRF nmocne omHOKpaTHOTO
IV Beenenus kimpeHc (CL) BappupoBaics B quama3one 5,63-7,65 mu/neHw/Kr (B cpeqHeM
6,64 mu/nenb/kr), u oObeM pacnpenenenus (Vz) BappupoBasics B nuamna3one 67,6-103,8
MII/KT (B cpenHeM 86,4 MII/KT) Y JKMBOTHBIX, Y KOTOPBIX 3TO MOKHO OBLJIO OMPEeNTUTh.

Obmas konuentparmss PCSK9 (cBsizanHoro u HecssizanHoro ¢ LIB003) memnenHo
BO3pacTaja, Mpu 3TOM MUK MOSBIAJCS IPUMEPHO Yepe3 7 JHell mocie J03UPOBaHUs, U B 3TOT
MoMmeHT o0mas koHueHtpamuss PCSK9 cocraenmsma <10% OT  UUPKYJIUPYHOLIEH
koHuentpauun LIBO03. 3axsar nenu, nsmepsiemblii mo csodognomy PCSK9 u cHmkeHuro
LDL, aBnsercs MakCUMaJbHbIM IMpPHU BCeX n03ax B uccienoBanuu DRF, 4ro ykaseiBaer Ha
MaKCHUMaJIbHOE TIOAABJIEHHE MHIIEHHW TPU CaMOM HU3KOH Tectupyemoit nosze (10 mr/kr).

Pe?)y.]'IbTaTbI YKa3bIBalOT Ha TO, YTO B OTCYTCTBHE AHTUTEI K JICKAPCTBEHHOMY CPCACTBY
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(ADA) yBemmuenne no3sl LIB0OO3 yBennymBaio NPOAOJDKUTENBHOCTD MAaKCHMAaIbHOTO
3axBaTa MULIEHU.

HesaBucumo ot no3el mnm cnocoba BeeneHus LDL B CBIBOPOTKE MOAABISIICA
npuMepHo Ha 60%, YTO COOTBETCTBOBAJIO MAKCHMAaJbHOMY (hapMaKOZMHAMUYECKOMY
s¢pdexTy mpu Bcex ypoBHsx n03. Kak u oxupmanoch, yrpara mnomaeieHuss LDL wu
BO3BpAllleHUE K MCXOJHBIM YpPOBHSIM COOTBETCTBOBAJIM yTpaTe MAaKCHMAaJbHOIO 3axBaTa
PCSKS. B uenoM, 5TH  HUCCIEeNOBaHUS  AEMOHCTPUPYIOT, UYTO  MAaKCHUMAaJbHBIN
dapmakonuHamudeckuit 3pdext Ol TOCTUTHYT, U O0Jiee BBICOKHE 03bl HE MPUBEIH ObI K
oonpiemy nopasieHuto csobogHoro PCSK9 wmu LDL.

ITocne moakoxHOM 103bI KOHIEHTPAUUs Cmax ObLTa HUXKE, U BPeMsI Tmax BO3HHKAJIO
NO3K€ MO CPAaBHEHHUIO C MEJIEHHbIM BHyTpuBeHHbIM (IV) GomrocoM mpu TOM ke ypOBHE
J03bI, YTO yKa3biBaeT Ha aOCOpOLMIO M3 y4acTKa HHBEKLMH B CHCTEMHBIH KpPOBOTOK.
AbcomoTHass OMOIOCTYITHOCTD MPH MOAKOXKHOM BBEIEHHH, COTJIACHO OLIEHKAaM, COCTABIISIET
okoji0 76% B uccnenoBanuu DRF u 66,5-89,7% B 4-HenenbHoM GLP-uccienoBaHuH, XOTs
o0e OLIEHKH CKOMIIPOMETHPOBAHbI IPUCYTCTBHEM AHTHUTEN K JIEKAPCTBEHHOMY CPEICTBY
(ADA) 1 HEBO3MOKHOCTBIO OXapakTepu3oBaTh obuyro miomanb nox kpusoit (AUC) mocne
MOJKOKHOTO  BBeAeHUs.  KOMOWHMpPOBaHHBIH  aHanmu3  OOOMX  MCCIEAOBAHUM €
UCTIONb30BaHUueM momnyisiquoHHoW PK-momenu — oneHwBaer OHMOOOCTYMHOCTH — MOCIHE
MOIKOXKHOTO BBeNeHUs paBHON 92% wu, BeposTHO, Oymer OoJjiee HAIEKHOH OLIEHKOM,
MOCKOJIbKY Mozenb oneHuBaeT 001y AUC nis 060ux crocoOOB BBEIEHUSI.
IIpoenozupyemoe noseoenue PK-PD y uenosexa

JlaHHBIE, IOJYYEHHbIE B HECKOJIbKUX HCCIIEOBAHUSX, OOBEINHSIIN AJIS IPEACKa3aHHsI
oxunaemoro mnosenenuss PK-PD LIB0O03 y denoBeka. A HMEHHO, MONYJALUOHHYIO
JIBYXKOMIApTMEHTHYIO Mojienb cBs3biBaHus PK-PD, onuceiBaromyro Bozaericreue LIBO03 u
nonasnenne PCSKO9, koHcTpyunpoBanmu Ha ocHoBe naHHbIX NHP (uccnemosanue DRF u 4-
HenenpHOe GLP-nccnenoBanue TokcuaHocTH). [Ipy nepeHoce 3TUX mapamMeTpoB Ha YeIOBEKa
adduHHOCTH cBsi3bIBaHUs in vivo ¢ hPCSK9 nonyyanu u3 uccnenosanuii PK-PD na hPCSK9
TPAHCTEHHBIX MbIIaX. JTH JaHHble OBUIM aJEKBATHO OIMHUCAHBI C  IOMOIIBIO
onHOKOMNapTMeHTHOH Monenu PK, mockonbky [OCTyHnHBI TOJNBKO JAaHHBIE IIOCHE
MOJKOKHOTO BBEACHMS, B OCTAJIbHOM MOJENIbh ObLIa SKBHUBAJEHTHA TOH, KOTOPYIO
ucrions3oBaiu st paHHeix NHP. HaOmonmaemoe pasnmuumne B apUHHOCTH CBSI3bIBAHUS
LIB003 ¢ PCSK9 NHP u hPCSK9 cooTBeTCTBOBAJIO TaHHBIM, IMOJYYEHHBIM KaK in Vitro, Tak
u in vivo, u 3HadeHue Kp, mnomyuenHoe in vivo y hPCSK9 tpaHcreHHo# wmbimy,

HCIIOJIb30BAJIN AJIA MPEACKA3aHUA Y YCJIOBEKA.
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Tabnuua 2

Bunbl AdodunHOCTD CBsA3BIBaHUS ¢ | AQPHUHHOCTD CBSI3bIBAHUS C
PCSKO9 in vitro (HM) PCSKO9 in vivo (HM)

NHP
8,1 56,4

Yenosex
0,06 0,15

Kmupenc LIB003 kax y NHP, tak u y hFcRn mpnmei coorBercTBoBan 0KunaeMomMy
kiaupeHcy HSA y 3Tux kMBOTHBIX, U MO3TOMY OBLIO mpenckaszaHo, uyro kiauperc LIBOO3
Oyner wumuTupoBaTh kiupeHc HSA y uenoBeka (mepuon mosyBbIBeNeHUst 19 mHei;
aJjioMeTpuydeckasi skcronenra 0,74). Jlpyrue napameTpbl MacIITAOMPOBAIN aJIIOMETPUIECKH
C WCIOJb30BAaHHEM OXHMIAEMBIX KOI(P(ULHUEHTOB I TEPANeBTUYECKOrO CIUTOrO C
anbOyMuHOM Oeska pazMepom npudausutensHo 77 k/la.

O6mast ctpykrypa moaenu PK-PD cessbiBanus y NHP 1 desnoBeka, OMHMChIBAaIOINAs
3axBar W nopasieHue cBobomHoro PCSK9, mnokasana Ha ¢urypax 2A u 2B. Mopens
KOJIMYECTBEHHOI CHCTEMHON (hapMakoJIOrHy Oblla paHee CO3AaHa AJIsl ONMUCAHUS MEXaHU3Ma

neiictBusi ctatuHOB U aHTH-PCSK9 antHrena y venoseka. Gadkar K et al., A Mechanistic

Systems Pharmacology Model for Prediction of LDL Cholesterol Lowering by PCSK9

Antagonism in Human Dyslipidemic Populations, CPT Pharmacometrics Syst. Pharmacol.

2014; 3(11). Oty Momenb UCHOJB30OBAIM JJIsi OOECTIEUEHUsT CBSI3U MEXKIY MPeACKa3aHHbIM
nonasineaneM PCSK9 y uenoexka u cHmwkennem LDL-C ¢ TedeHwmeM BpeMeHHU IMOCHe
OJTHOKPATHOTO TIOJIKOKHOTO M BHYTpUBEHHOTO BBeneHus 103 LIBO03 B uccnenosanuu First
in Human (FIH).

Ipumep 2: Cocmas u oyenxa cmabuibHocmuy

OnenuBanu 3QPeKTUBHOCTh PA3TUYHBIX Oy(epOoB M BCIIOMOTAaTEJbHBIX BEIIECTB B
coctaBe PCSK9-cBsi3bIBaro1mero ciamuroro Oenka.

Utobwl onpenenuth noaxonsmmi Oydpep u pH nnst ucnonb3oBanust B cocrase, 18
pazuuHbIx Oydepos u ycnosuii pH ¢ ucnonp3oBaHueM 6 pa3indHbIX OypepoB mpu 2 Mr/mi
LIB0O03 ananusupoanmu ¢ nomompto DSC mnst oueHkn Tepmuueckoit crabunpHocTn U DLS
IUTA OLIEHKH 00pa3oBaHus arperatoB. M3 3TUX 3KCeprMeHTax ObUIM UCKIFOUEHBI 3HAYEHHUS
pH Hmke 5 w BhOme 7 M3-3a TOrO, 4TO A 3THX 3HadeHwit pH pasBopauuBanue Oenka

HaunHaJoCh mpu Temreparype <50 °C (Tonset).
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Anammsupyembie komOuHanmu 0ydep/pH nokazauer Huke B Tadmme 3. KomOuHarmm,
BbIOpaHHbBIE I JAJbHEUIIEro CKPUHUHTA, YKa3aHbl 3HaUeHueM pH, BbIIENIEHHBIM *KUPHBIM
mpUPTOM U TOTIEPKHYTHIM.

Tabmauua 3: Cxpununr oydep/pH

Bydep pH
42

Anerar 4,3
pKa=4,76 5,0
5,5

4,2

4,5

CyxuuHar 5.0
pKa = 5,64 =
55

6,5

5,0

Hurpar 6,0
pKa = 6,4 —
7,0

I'mctununa 6,0
pKa = 6,04 7,0
docpar 0,5
pKa=72 7.5
Tpuc 75
pKa =281 8,0

IMocne wunenTudukanmu npuemyiemMoro nuanazoHa pH wu momxomsmero Oydepa
BCIIOMOTATEJIbHbIE BELIECTBA MCCIEIOBAIN B KOMOWHAIIMM C ONpeneleHHbMU Oydepamu u
3HaueHusimu pH. Bcero roroBunm 15 pasnuunbx koMmOuHamwmii Oydep/BcriomMorareabHOe
BemecTBo npu KoHueHTpanuu LIBO03 2 mr/mn u anamusupoBanmu ¢ nomombo DSC mms
OLIEHKH TepMmuueckoi crabmibHocTH W DLS nns ouenkm oOpa3oBaHusi arperatoB. Tpu
koMOuHaimu Oydep/BCrioMOraTeNbHOe BEIIECTBO OBUIM HCKIIOYEHBI HU3-32 TOTO, YTO
HauanbHas Ttemrepatypa Tonset Obuta Hmwke 55 °C. Kpome Ttoro, nanneie DLS

CBUACTECIIBCTBYOT O TOM, YTO UCIIOJIB30BAHUEC CaxapO3bl, COp6I/ITa U HHU3KHX KOHI_IeHTpaLII/IfI
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NaCl npuBOomMT K arperauMy, W TO3TOMY HX HCIOJb30BaHHE OBUIO OrPAaHHYEHO B
MOCJIEAYIOLINX COCTABAX.

AHanuzupyemble KOMOMHALUHN OyQep/BCrIoMOraTeIbHOE BEIECTBO MOKA3aHbI HIDKE B
tabmune 4. KomOnHaumy, BeIOpaHHBIE MU AAajJbHEHIIEr0 CKPUHUHTA, YKA3aHBI C TOMOIIBIO
BCIIOMOTATEIbHOTO BEIECTBA, BbIIEIEHHOTO KHUPHBIM IPU(TOM U OAUEPKHYTOTO.

Tabmuna 4: Ckpununr Oydep/BcrioMoraTeibHOE BEIECTBO

Bydep/pH BcnomoraresibHOE BeeCTBO
50 MM NaCl
150 MM NaCl
20 MM CyxuuHnart, pH 5,5 150 MM ApruHuH

250 MM Cop0Our

250 MM Caxapo3a

S0 mM NaCl
150 mM NaCl
20 MM Iurpart, pH 6,0 150 MM ApruHuH

250 mM Copout
250 mM Caxapo3sa

50 MM NaCl
150 mM NaCl
20 MM I'uctuaun, pH 7,0 150 MM ApruHuH

250 MM Cop0bur
250 MM Caxapo3za

Jlns onpeneneHus MOAXOASIUX KoMOuHaLu Oydepa U BCIOMOraTelIbHOTO BEIIEeCTBa
st nojaepxkanusi cradbunbHocTH LIBO03, COCTaBIEHHOTO B BBICOKUX KOHIICHTPAIIHSIX,
BBITIOJIHSUIM CKPUHHUHT PAacTBOPUMOCTU Ha 12 pa3iIM4YHBIX COCTABaX, YKAa3aHHBIX BBILIE B
tabmune 4. DTU COCTaBbI KOHIIEHTPUPOBAIHM IO LEJEeBbIX KoHUeHTpauuid 200 mr/mu, 250
mr/mi, 300 mr/mit v 340 mr/mi. MyTHOCTB ObITa OTMHAKOBOM MO BCEM COCTaBaM M arperaruu
He HaOmonanock npu oneHke ¢ nomombio SEC-HPLC. Ha ocHOBaHMHM 3THX mapaMeTpoB 5TH
COCTaBbI CYUTAJIMCh SKBUBAJICHTHBIMHU.

JIis OIeHKW TMOTEHIMAIbHON TMOJb3bl OT JO00ABJIEHUS TMOBEPXHOCTHO-aKTHBHOTO
BellecTBa Kk cocraBam-kannuaaram LIB0OO3 Bocemp komOumHaumii Oydep/BcrioMoratesibHOe

BemecTBo u3 Tabmunsl 4 oneHuBaiu ¢ nojucopdbarom 80 (PS80) mmu Oe3 Hero B oOmei
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cnoskHocTH 11st 16 coctaBo mpu 250 mr/mn LIBOO3 (tabmuua 5). ITockonbky PS80 moxer

ObITh 3((PEeKTUBHBIM B OTHOIIEHHH MPEAOTBPALICHHUsS arperaiuu U oOpa3oBaHUS YACTHII,

COCTaBbI-KaHAWAAThl OLCHUBAJIMW B OTHOIICHHUHU HX CIIOCOOHOCTH BBIACPKMBATH ITOBTOPHBIC

CTPECCOBLIC BOSI[efICTBPIﬂ 3aMOpPaAKUBAHUA-OTTAMBAHUA W THNECPEMEIINBAHUA.

Hukakux

paSJ'II/ILII/Iﬁ HEC Ha6m0):[an005 o mnpu3dHakaM CKJIIOHHOCTH K BbIACJICHUIKO, MYTHOCTU HIIN

arperauuu (corsmacHo ouenkam DLS um SEC). Bce cocrasbl, comepskamue PS80, Obuim

yJIydmeHbl Ojaronmapsi mpexnmnosiaraeMol mojbp3e PS80 mpu AOArOCpPOYHOM XpaHEHHH U

MepEeMELLEHUH TPOAYKTa.

Tabmuna 5: CxpunuHr koMOuHaumu Oydep/BCcroMOraTeIbHOE BEINECTBO U ITOBEPXHOCTHO-

AKTHBHOT'O BEIIICCTBA

Bydep/pH BcnomorartenbHoe Bemecteo | [loBepXHOCTHO-aKTHBHOE
Bewectso (PS80)
150 MM NaCl i
_|..
20 MM Cykrmnar, pH 5,5 250 MM CopOur ]
+
250 MM Caxaposa ]
+
150 MM Aprunux -
20 MM Lutpar, pH 6,0 +
250 MM Copbur ]
+
20 MM Lurpar, pH 6,0
250 MM Caxaposa
+
150 MM NaCl i
J’_
20 MM Tucrius, pH 7,0 150 MM NaCl ]
J’_

CrabunpHocTh LIBO03 M OTCYTCTBHE Pa3NIUYHiA MEXKAY COCTABAMU IPU HOPMAJIbHBIX

YCJIOBUSIX XPaHEHUs] U HANPsDKEHUSIX CABUrA, AakKe IMPHU BBICOKUX KOHLeHTpauusx LIBOO3,

Jal0T OCHOBAaHHE IIPENIOJNOXKUTh, YTO Tpedyercs

aJbTEPHATUBHBIA  MOAXOL

K

uneHTudukannu cocrasa aisi LIBO03, koTopelii OyeT BbIACPKUBATh YCIOBHS JITUTEIBHOTO
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XpaHeHHs. B cocTaBbl, WAGHTUUIHPOBAHHbIE TPU  CKPUHUHIE  KOMOHWHALIMIA
Oydep/BcriomMorarenbHoe BemecTBo (Tabyiuua 4) mpu LejeBbIX KOHLUEHTpauusx 340 mr/mi,
nobasmsiin 0,02% PS80, xpanmwmm mpu 2-8 °C mmm 50 °C B TeueHHe Tpex Hemenb U
aHanuzuposanu ¢ nomoipo SEC-HPLC. B nenom, HU3KHE YPOBHU BBICOKOMOJIEKYJISIPHBIX
(HMW) u =mkomonexkyisipabix (LMW) coenuHenmnii HaOmomanuch yepe3 3 Henenu
xpanenuss npu 50 °C. CoctaBbl, copepikallue LUTPAT, CYXKaJINUCh 1O BCIIOMOTAaTEJbHBIX
BEIECTB apTMHIHA M COPOUTA M3-32 HU3KOTO MPOLEHTHOro conepskanuss HMW -coenunennit
B O3TUX cocraBax. M3 coctaBoB, cofepkaluX TUCTUAMH, [UIs1 JONOJHUTEIbHBIX
skcriepuMeHToB BeiOMpanmu 150 MM NaCl, ucxons w3 caMOro BBICOKOTO IPOLEHTHOTO
COZIep KaHUsl COENUHEHUH, COOTBETCTBYIOIIMX TIJIaBHOMY muKy. Hakoner, cykuuHatr Obul
UCKJIFOYEH W3 JAJbHEHINero pacCMOTPEHHUs M3-3a MOBbIIEHHBIX ypoBHeh HMW u LMW
coenMHeHu , HaOMI0JaeMbIX B OOJIBIIMHCTBE COCTABOB, COAEPIKAINNX CYKLIMHAT, XPAHSIIIHIXCSI
npu 50 °C, mo cpaBHEHHIO ¢ KOHTPOJIbHBIM OOpa3lOM IpenapaTa CPaBHEHUsI, XPAHALIHIMCS
npu 2-8 °C.

PesynbpraTel 3THX aHaJIM30B MOKa3aHbl HIDKE B TaOnuue O, MpPEANOUYTHTENbHbBIE
COCTaBbI BBIJICJICHBI JKUPHBIM LIPU(PTOM U MOJUEPKHYTHI.

Tabmuna 6: Ounenxa LIBOO3 mnpu BBICOKOW KOHIEHTpamuy, xpausmerocs nopu 50 °C B

TeueHue 3 Henenb, ¢ noMolnsn SEC-HPLC

Bydep/pH BcnomorarensHoe % OCHOBHOIO
% HMW % LMW
BelIeCTBO COeHHEeHHS
150 MM NaCl 3,1 96,2 0.8
20 MM Cyxkuunart, pH | 150 MM Aprunus 1,7 97,7 0,6
5,5 250 MM Cop6ur 3.9 954 0,7
250 mM Caxaposa 3,3 96,1 0,6
50 MM NaCl 1,8 97.9 Below LOQ
150 MM NaCl 2,0 97.6 Below LOQ
20 mM IluTpaTt, pH
150 MM _ApruHuH 1,1 98,3 Below LOQ
6.0
- 250 MM Cop6uT 1,1 98,6 Below LOQ
250 mM Caxaposa 1,2 98,5 Below LOQ
50 MM NaCl 2.6 97.0 Below LOQ
20 M I'ucTHOHH,
150 MM NaCl 1,0 98.6 Below LOQ

pH 7.0

150 MM Aprununa 1,0 98,3 0,8
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HMW = Bricokomonekysipaoe; LMW = nuszkomonekymsipHoe; LOQ = npenen

KOJINYEeCTBEHHOTO omnpeneneHus, MM = muumnmorsipaoe; NaCl = xmopun HaTpusL.

Jna panpHeliero wusy4yeHust cocraBoB-kaHaupatos, LIBO03 cocraBmsin npu
KOHIeHTpauun 250 mMr/mn B Tpex koMOuHanusx Oy¢ep/BcriomorarenbHoe Bemectso ¢ PS80
npu 3 pasnuusbx 3HadeHusx pH (tabmuma 7). O6pasus! xpanwmu npu 2-8 °C wiu 50 °C B
TEYeHHWe TpeX Hexenb I WHAYKLOUH  Jerpajaliid ¥ AHAIW3MPOBAJIM  Ha
koHueHTpanuio/Beiaesienne LIB0O03 (A280), wactuusr (DLS), arperaumo (SEC-HPLC),
npoduns 3apsna (1cIEF), kmunnuposanue (CE-SDS), akTHBHOCTb, MyTHOCTh M TEPMUYECKYIO
crabunbHOCTh (DSC). CpaBHeHue npoduieli 3apsina, CKIOHHOCTH K arperaiii/o0pa3oBaHHIO
YaCTUL[ U OTHOCHUTEJBHONW aKTUBHOCTU mocyie XxpaHeHus: npu 50 °C B TeueHue 3 Henemb
MPOIEMOHCTPUPOBAJTIO HEKOTOPOE pasiuuue Mexay cocraBamu (tabmuubl 8, 9, 10 u 11).
IMpopumun CE-SDS, BbimeneHue, MyTHOCTb U TepMHuUecKas CTaOMIBHOCTb OBLIH
COIOCTAaBUMbI MEKAY COCTaBAMHU.

Tabmuna 7. CocTaBbl-KaHAUAATEL 10 XPAHEHUs]

Cocras Henepoe| @axriy| Konmenrpamust SEC-HPLC icIEF
pH pH (Mr/™MiT) %HMW/%OcH./% LMW Yo Kucy/%Ocu/ %o llen
i 56 274.4 0.8 992 ND 301 | 683 | 16
20 MM Iirpar, 150 MM : 5.7 259.0 0.6 993 ND 302 | 681 | 17
o0
Aprumms, 0,02% PS80 ‘o 6.1 271.6 0.9 992 ND 308 | 674 | 18
: 6,1 254.1 0.8 992 ND 316 | 663 | 2.1
s 6,5 260.2 0,9 99,1 ND 308 | 674 | 18
: 6,5 267.9 1,0 99 ND 311 | 671 | 1.8
S 56 259.6 0.8 992 ND 307 | 677 | 16
20 MM Liurpar, 250 MM : 5.6 258.9 0.6 993 ND 327 | 655 | 1.8
0
CopGnr, 0,02% PS80 - 6.0 268.3 1.1 98.9 ND 311 | 673 | 16
: 6,0 2710 0.8 992 ND 306 | 678 | 17
s 6,5 266.8 1,0 99 ND 333 | 656 | 11
: 6,5 261.4 0,7 993 ND 307 | 677 | 16
‘o 6,0 248.7 07 993 ND 301 | 681 | 1.8
20 MM 'uctumus, 150 MM ’ 6,0 2639 0,9 99.1 ND 313 66,3 24
o
NaCl, 0,02% PS80 s 6,5 260.4 0,7 993 ND 316 | 66,1 | 24
: 6,5 260.5 0,9 992 ND 297 | 685 | 18
o 6,9 267.3 0,9 99,1 ND 298 | 680 | 2.1
: 7.0 267.2 0.8 993 ND 301 | 681 | 1,9
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|ND = HE ONMPEACIICHO

Tabauua 8. U3smeHeHnue pacopeneneHus 3apsaa nocie xpadenus npu 50 °C B teuenue 3

Heneab 110 nauubiM icIEF

N3meHneHue BHIOB 3apsiAoB
Cocran pH (xpaHeHHe npu 508°?Cr)10 CPABHEHHIO C 2-
Kucnornprii | Ocuouoii | Ilesounoii

5,6 0,8 -22.0 21,2

20 MM Hurpar, | 57 32 233 20,1
150 MM 6,1 4.6 8.3 3.7

ApruHuH, -

0,02% PS80 | 61 5.1 7.2 2.1
6,5 6,9 -11.1 43

6,5 4.4 9.7 5.3
5,6 -1,5 -31,2 32,7
20 MM Lurrpar, |20 24 -30,3 27,9
250 MM 6,0 5.5 -12.8 7.3
Cop6ur, 0,02% | 6,0 6.0 -12.8 6,8
PS80 6,5 43 8.5 44

6,5 6,8 9.1 23
6,0 2,6 -19.5 16,7

6,0 -
20 sM , 4.9 15,5 10,5
Tuctuaun, 150 | 6,5 92 -10.7 1.4
MM NaCl, - - -

0.02% PSS0 6,5 10,4 -13,3 2.8
6.9 10,3 -11,6 1.4

7,0 12,4 -15,0 2.5

Tabmuua 9. Usmenenne HMW u LMW coenunenuil nociie xpadenus npu 50 °C B teuenue 3

genens 00 nasaeiM SEC-HPLC

H3menenue npu 50 °C nmo
Cocras pH cpaBHeHH1o0 ¢ 2-8 °C

HMW | OcuoBHnoii | LMW

5,6 25,5 -26.4 1,0

20 MM Llrrpar, 5,7 20,7 -21,7 1,0

150 MM 6,1 52 -6,2 1,0

Aprunun, 0,02% 6,1 48 5.8 1,0

PS30 6,5 26 3.8 1,1

6,5 2,5 -3.2 0,7

20 MM Lurpar, 5.6 42,0 -42.5 0,5

250 MM 5,6 38,2 -38.9 0,7
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Copbur, 0,02% 6.0 12,3 -13,1 0,8

PS80 6,0 11,6 -12.5 0,9

6,5 42 -5.0 0,8

6.5 3.6 477 1.0

6,0 20,9 22,1 1,2

6.0 16,5 -17.4 0.9

20 MM T'uctuauH, 6.5 1.2
150 MM NaCl, i S.7 -6.9 i

0,02% PS80 6.5 6.4 7.5 1,1

6,9 2.4 3.5 1,0

7,0 3,9 -5.2 1,3

Tabauua 10. AKTUBHOCTB B 3aBUCUMOCTH OT TEMIEPATYPLI XPAHEHUSI

% OTHoOCHTeIbHAS N3meHeHue
AKTHBHOCTD A
Cocras OTHOCHTEJbHOH
2-8 °C 50 °C
AKTHBHOCTH
20 MM Lutpar, 150 MM 113,7 97,8 -15,9
Aprunus, 0,02% PS80, pH
6,0
93,5 80,2 -13,3
106 70,5 -35,6
20 MM Lutpar, 250 MM
Cop6ur, 0,02% PS80 pH 6,0
103.4 75,1 -28.3
20 MM T'uctuaus, 150 98,9 78,5 -20,5
MM NaCl, 0,02% PS80 pH
6,5 100 82,1 -17,9

Yuureisas nenb gocrasku LIBO03 B Bune nogkoxuow (SC) unbekuuu 0,25-1,5 M ¢
UCTIOJNIB30BAHUEM aBTOMHBEKTOpPA ¢ MrIoH 27G MM MEHbLIEro KanuOpa, ObLIM MPOBEIEHBI
JOTIOJTHUTEIIBbHBIE SKCIIEPUMEHTBI, YTOOBI onpenenuTsb, Oyaer au LIBOO3, cocTaBieHHbIH pu
KOHIeHTpauuu 250 wmr/mn, umerh cBoicTBa, noaxoxasimue it SC UHBEKIHU Yepes
aBTOMHBEKTOP. TpU BEpXHUX COCTaBa MPU KOHLEHTpauuu 250 MI/MII ¢ COOTBETCTBYIOIIUM
pH B LEHTpajapHON TOYKE OLEHHMBAJIM HA BSI3KOCThb, OCMOJSUIBHOCTb M HAJIWYUE YACTULL

IleneBbie mokazatenu Obutn <15 cIl mns BsiskoctH, 250-350 MOcM aiss OCMOJISITBHOCTH U
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YPOBHH 4aCTHULl 3HAYUTEIbHO HUKE HOPMATUBHBIX MPEAENOB. Pe3yapTaThl OKAa3aHbl HIKE B
tabmuue 11. YpoBHM "acTHL OBUTH CPAaBHUTENBHO HU3KUMH BO BCEX COCTABAX.

Tabmauua 11: Pe3yapTaTsl aHAIN3a BA3KOCTH U OCMOJIUILHOCTH

CocraB Ipen | OcmonsibHOCTD BsizkocTh Konuentpauus
(MOcwm) (cI) (Mr/m)
20 MM Ilurpar | 355 11,5 250.2
150 MM
Aprunun pH 6,0 |, 365 14.4 266.0
20 MM Ilurpar 1 415 17.5 254.5
250 mM Cop0Our
pH 6,0 2 420 16.9 267.8
20 MM T'uctuaun 1 335 10,2 242.8
150 MM NaCl pH
6,5 2 329 113 269.0

JIist JOTIOJTHUTEIBHBIX HcchaenoBanuii cradbuabHOCTH PCSK9-CBA3BIBAIOIINI CIUTBIH
OeNOK COCTaBJISIM B BUIE CTEPUIBHOTO PACTBOpA IJIsi MHbEKIMH (IMOAKOKHOM) B 20 MM
ructuauna, 150 MM NaCl, 0,02% (macc./06.) nomucopbara-80, pH 6,8. ITu uccinenoBaHus
CTa0MJIBHOCTU BKJIIOYAJM OLIGHKH B YCJIOBHSX JUIMTEIBHOTO XPAHEHUs, YCKOPEHHBIX
YCJIOBHUSIX, a TaK)K€ B CTPECCOBBIX ycioBusix. IIpennmonaraemasi Temmneparypa IJIUTEIbHOTO
xpaneruss PCSK9-cBsi3bIBaroero CIMToro OeNKoBOro mpomykra cocraBwia 5 £ 3°C, u
TEeMIepaTypa KpaTKoCpo4HOro xpaneHus (<1-6 mecsies) cocrasmia 25 °C £ 3 °C.

JlanHble 1O CTa0WIBHOCTH Ui | Mecsiia TMOJydYald TpH MPENrojaraeMon
temnepatype xpaneHus (5 °C + 3 °C), a takke B yckopeHHbIX (25 = 2 °C/60 + 5%
otHocutenbHOM BrnaxkHoctd (RH)) m crpeccoBeix (40 = 2 °C/75 + 5% RH) ycnosmsx
XPaHEHMSI.

Jns maptun wiunoctpatuBHOr0 PCSK9-cBsI3bIBarOIIEro CIUTOrO OETIKOBOTO MPOAYKTA
JaHHbIE AJI1 BCEX MOABEPTHYTHIX OLIEHKE MapaMeTpPOB, BKJIIOYAsl MapaMeTphl, yKa3bIBAIOLINE
Ha crabmnbHOCTh (iclEF, aktuBHOCTh, CE-SDS 1 SEC-HPLC) B mpoTokoie uccienoBaHus
CTa0MJIBHOCTH, HAXOIUJIMCh B MpeNeNaX KPUTEPHEB MPUEMIIEMOCTH B UCCIIEAYEMbIii MOMEHT
BpeMeHu (1 Mecsum) M TpH KaKAOM YCIOBHM XpaHeHHs. Kpome TOro, B yCIOBHSX
JUIUTEJIbHOTO XpaHEHHWs] He HaOMOJaIoCh 3HAYUTENIBHOIO YBEIMYEHHsS KOJIMYECTBA

arperupyroImux WM AerpPagupyIOIINX COSANHEHNUN, UIN CHIDKEHUST akTUBHOCTH. Hebosbimoe
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yBenmueHue arperatoB (~1%) rabmomanock ¢ nmomombid SEC-HPLC nnst yCkOpeHHBIX U
CTPECCOBBIX YCIIOBHH, OJHAKO PE3yJIbTaThl HAXOMATCS B pPaAMKaxX KPUTEPUEB MPUEMIIEMOCTH
nnst ocHoBHoro muka 1o naHHbIM SEC-HPLC, u HWKakux W3MEHEHUH aKTUBHOCTH HeE
Habmonanoce. Takxke, HeOombimoe yBennmueHue QparmeHToB (~2%) HaOMIOAANOCH C
nomoibto aHanuza CE-SDS B BOCCTaHOBUTENBHBIX YCIOBHUSIX B CTPECCOBBIX YCIOBUSX, HO,
OMATh K€, CONYTCTBYIOIIErOo H3MEHEHMs aKTUBHOCTU He HaOmoganock. Hebombiioe
yBennueHne  (~1-4%)  BapuaHTOB, OTIMYAKOLIMXCSA  KUCIOTHBIMU  3apsAgamMH, C
COIYTCTBYIOLIUM  YMEHBIIEHHEM COEAMHEHUH, COOTBETCTBYIOIIMX TIJIABHOMY IIHKY,
Habmonanock ¢ momombo icIEF mpu kaskaom ycioBuu XpaHeHus (MPUMeUYaTeNIbHO, YTO JJIs
JIEKApCTBEHHOIO BelecTBa HAONIOAanach MPOTUBOINOIOXKHAS TEHISHLNS, YKa3bIBAIOIIas,
YTO, BO3MOXKHO, HaOJIO#aeMble M3MEHEHUS HaxXOAATCS B Mperenax BapuadeIbHOCTH
cniocoba). Hukakux u3MeHeHui BO BHEIIHEM BUIE, (PH3MKO-XUMUYECKUX MOKA3aTeNsIX I
aKTHBHOCTH HE HAaOMOAANoCh. B3siTble BMecTe, TaHHbIE 1O CTAOMJIBHOCTH AEMOHCTPHUPYIOT,
yro PCSKO9-cBsi3pIBatomnii cauTelii OENKOBBIN MPOAYKT SIBISAETCS CTAOMIIBHBIM B TeueHHe |
Mecslla MpU OLEHKE B YCJIOBUSX JJIUTENBHOTO XPAaHEHUs, YCKOPEHHBIX U CTPECCOBBIX
YCJIOBUSIX XPAHEHUSI.

Kpome Toro, Obutu moJiy4eHbl JaHHBIE MO JUITMTENbHOW CTAOMIBHOCTH B TeueHHe 18
MecsiLieB TIpu npeanonaraemoii Temneparype xpanenus (5 °C + 3 °C), a Taxke B TedeHue 9
MeCsILIeB B YCKOPEHHBIX yCIoBMsX XpaHeHus (25 + 2 °C/60 £ 5% RH) u B TeueHue Tpex
MeCsILIeB B CTPECCOBBIX yCIoBUsX XxpaHenus (40 + 2 °C/75 + 5% RH).

s naptun uiumoctpatuBHOro PCSK9-cBsi3bIBarOIIEro CIUTOro 0eIKOBOro MPOaAyKTa
JaHHbIE JJI1 BCEX TMOABEPTHYTHIX OLICHKE MapaMeTPOB, BKIFOYAsl MAPAMETPBI, YKA3bIBAOIINE
Ha crabunbHOCTh (icIEF, aktuBHOCTH, CE-SDS 1 SEC-HPLC), B nmpoTokoje uccienoBaHus
CTa0MIIBHOCTH HAXOJMIIMCH B MIpeesiaX KPUTEPUEB MPUEMIIEMOCTH B UCCIIEYEMbIE MOMEHTHI
BPEMEHU M TPU KaXKIOM YCJIOBHUH XpaHeHus. Kpome TOro, B YCIOBHSAX IUTEIBHOTO
XpaHeHUsI He HaOJI0ajioCh 3HAYUTENBHOTO YBEJIHYEHUS] KOJIMYECTBA ArPErHPYIOLINX HIIH
AEerpagupyoInuX COCANHEHUH, a TakKe CHI)KEHUs akTHBHOCTU. HeGomblioe yBennmueHHe
konmuuecTBa arperatoB (~1%) Habmonanock ¢ nmomomblo SEC-HPLC mnpu Bcex ycloBUsX
XPaHEHHsI, OMHAKO pEe3yJIbTaThl HAXOAWINCH B Mpeneiax NPUEMIIEMbIX KPHTEPHEB IJIs
ocHoBHoro mnwka 10 maHHbIM SEC-HPLC, w HuKakux UW3MEHEHWH aKTUBHOCTH He
Habmonanoce (B mpenenax BapuaOeNbHOCTH aHaiu3a). Takske, HeOONbIIOE yBETHUYEHHE
konmnuecTBa  ¢parmMeHToB  (mo  ~2%) HaOmomamoce mnpu aHanmmze CE-SDS B
BOCCTAHOBUTENIbHBIX YCJIOBHSIX B YCIOBUSX [UJINTEIBHOTO XPAHEHHs, HO, OIATb K€,

COOTBETCTBYHOLIECC U3MEHCHUE aKTUBHOCTU HE Ha6J'II-0I[aJIOCb U MOXET paCcCMaTPpUBATHCA KaK
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HaxoJslIeecs B Mpenesax BapuadeIbHOCTH criocoda. YBennueHne Koan4decTsa (parMeHTOB
no aaHHbIM a”anu3za CE-SDS B BOCCTAaHOBUTENBHBIX M HEBOCCTAHOBUTEJBHBIX YCIOBUSX
KOPPEUPOBAJIO C YBETMUEHUEM BPEMEHU U TEMITEPaTyphl (M3MeHeHne 10 ~5% B CTPECCOBBIX
ycnoBusix). Konebanust (mo ~8%) coeanHEHMIA, COOTBETCTBYIOLINX KHCJIOTHBIM U TJIABHBIM
nukaMm no naHebM 1cIEF, HaOmromanuch B yCIOBHSIX UIMTENIBHOTO XPAHEHUs, OAHAKO 3TH
KonebaHus HaxXOOWJIUCh B TIpenenax Hu3MeH4YMBocTH crocoba. Pesymbratel i1cIEF B
YCKOPEHHBIX U CTPECCOBBIX YCJIOBUSX M3HAYaJIbHO YKa3blBali HAa MOTEHLUAIbHYIO
MOJIOXKHUTEIBHYIO TEHAEHIIMIO JJIsT KUCJIOTHBIX COeNUHEHMN (10 ~7%) U COOTBETCTBYIOIIYIO
OTPULATENBbHYIO TEHAEHLUIO AJI1 COEAUHEHWI, COOTBETCTBYIOIIMX IJIABHBIM IHKaM, XOTS
COITYTCTBYIOLIETO W3MEHEHMs] AaKTUBHOCTH He HaOmopanock. OAHAKO OMOJHUTENbHBIE
BPEMEHHbIE TOYKHM YKa3bIBalOT HA TO, YTO HaOronaemble HEOOJbINNE H3MEHEHUS TaKKe
MOrJIH OBbITh KOJIEOAHUAMH, CBSI3aHHBIMU C U3MEHYHBOCTBIO MeTona. HeBuanmble 4acTHLIBL,
HO-BHIMMOMY, CJerKa KOJEeOIIOTCS BO BPEMEHH, HO HAXOMAATCS B JOMYCTUMBIX Ipeaesax
(cemyer OTMETUTb, YTO ATHITUYHBIN PE3yJIbTaT HAOIIONANCS AJIS YaCTHLl Pa3MepPoOM > 2 MKM
U > 5 MKM uepe3 9 MecsleB Kak B JAJUTENbHBIX, TAK U B YCKOPEHHBIX YCJIOBUSX, OJHAKO
KOJIMYECTBO 4YaCTHULl BEPHYJOCh K OXHUAAEMOMY YPOBHKO B MOMEHTbl BpEMEHH,
cootBercTByroIre 12-mecsiiiam u 18-mecsmam). Hukakux u3MeHeHUN BO BHELIHEM BUJE,
(PU3UKO-XUMHYECKUX TTapaMeTpax WJIM aKTHBHOCTH HE HAOJIOIAIOCh.

Kpome Toro, nojyyanu qaHHbIE MO JOJTOCPOYHOM CTAaOMIBHOCTH [Tst 12 MecsileB mpu
npennonaraemoit temmeparype xpanenus (5 °C + 3 °C), a Taxxe st 12 MeCsIEB B YCIOBUSIX
ycKopeHHOTro xpaneHust (25 + 2 °C/60 + 5% RH).

Jnsa wumoctpatuBHoi maptuu PCSK9-CBsi3bIBarOIEro CIuToro 6eIKoBOro mpoayKTa
JaHHbIE AJI1 BCEX MOABEPTHYTHIX OLIEHKE MapaMeTpOB, BKJIIOYAs MapaMeTPhl, YKa3bIBAIOLINE
Ha crabmibHOCTh (iclEF, aktuBHOCTh, CE-SDS 1 SEC-HPLC) B mpoTOKOJ€ HCCIenoBaHus
CTa0MJIBHOCTH, HAaXOIWJINCh B TpeAeNaX KpPUTEPUEB NPUEMIIEMOCTH B HCCIENYyEMbIe
MOMEHTbl BpPEMEHM MU IpH KaXXIOM YyCJIOBUM XpaHeHus. Kpome Toro, njst ycioBuii
JUTUTEJIbHOTO XPAHEHUs He HaOI0MaJoCh HHM 3HAYMUTEBHOTO YBEJIHYEHUS KOJHYECTBA
arperupyroInuxX WIH JerpagtupyioIluX COSNUHEHUH, HU CHIKEHUS] akTUBHOCTH. Hebomnbioe
yBeJIMUeHue KonmdecTBa arperatoB (mo ~1%) mabmomanoce ¢ momombeo SEC-HPLC npu
00OMX YCIOBUSIX XPAaHEHHUS, OJHAKO PE3yJIbTaThl HAXONWINCh B Mpeneiax MPUEeMIIEMbIX
KpuTepues ais riaBHoro nuka ¢ nomoulpio SEC-HPLC, u Hukaknx M3MEHEHH aKTUBHOCTH
He HaOmonanoch (B mpenenax BapuabelbHOCTH pe3yJIbTaToB aHanu3a). Takxke, HeOONbIIOE
YBEJIIMYEHNE KOJINYEeCTBA (PPArMEeHTOB MPH UTHUTEIBHOM XpaHeHUH (10 ~2%) U B CTPECCOBBIX

ycnoBusix xpaHenust (~3%) nHaOmonanock ¢ momombid CE-SDS B BOCCTaHOBUTENBHBIX
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ycioBusx u ¢ nomoibio CE-SDS B HeBOCCTaHOBUTENBHBIX YCIOBUSX B CTPECCOBBIX
ycnoBusx xpaHeHust (~3%), HO, OMSTh e, COOTBETCTBYIOLIETO M3MEHEHHsI aKTMBHOCTH (B
npenesax BapuabebHOCTH Pe3yJIbTaTOB aHAJM3a) He HAOM0NaloCh. Y BETMYCHHE BAPUAHTOB
C KHCIOTHBIM 3apsaoM (10 ~5%) C CONyTCTBYIOIIMM YMEHBLIEHHEM COEIMHEHHH,
COOTBETCTBYIOIUX TJIABHOMY MUKy, Habmonanock ¢ momompio IcIEF B oboux ycioBusix
XpaHEeHHs! (UTO MOXKET OBITh CBSI3aHO C U3MEHYMBOCTBIO aHANIN3a, ITOCKOJIBbKY 0oJiee O3IHUE
BPEMEHHbIE TOYKH HMeNIH OoJiee HU3KUI TNPOLEHT KHCIOTHBIX coenuHeHwi). Huxaxkmx
U3MEHEHUH BO BHEINHEM BHAE, (PU3MKO-XUMHUUECKUX IapaMeTpax WM aKTHMBHOCTU He
HaOJII01aJ10Ch.

IIpumep 3: IlepBoe UccienoBaHNE HA JIFOISIX

LIBO03 usyvanu B uccnenoBanuu ¢asbl | OMHOKpaTHBIX Hapacrarommx no3 (Single
Ascending Dose studies, SAD) ¢ ydactuem 63 cyObekToB B Bo3pacte >18 u <70 nert, 24
JKEHIIMH U 39 My»xunH, 45 nonydanu LIBOO03 u 18 manebo, HaOmogeHne TPOBOIMIIN TOCIIE
BBEJICHUSI J03bl B TEUEHHE MO MeHblueir mepe 43 nueit. MccnemnoBanue Obuto muiane0o-
KOHTPOJIUPYEMBIM M IBOHHBIM cilienbiM. B kxaxkmoit m3 9 xoropt Obuio 7 cyObekToB: S
narueHTos, nony4asinux LIB-003, u 2 mamueHTa, monydyaBmux ranedo, B pesyibrare 43
nauenta nonydanu LIBOO3 u 18 monydyanu mnanedo. Ioakoskubie no3sr LIBO03 25 mr, 75
mr, 150 mr, 300 mMr u 600 Mr BBOAMJIH 30POBBIM CyOBbeKTaM, COOJOAAIIINM CTAOMITIBHYIO
auery 0e3 TMMOJUMUAEMHYECKON Tepanuyu U UMEIOINM UCXOnHbi ypoBeHb LDL-C >100 u
>190 wmr/mn. Ho3er 150 mr w 300 mr Takke BBOAWIM mMoakokHO (SC) mamueHTam,
MOJIy4aBIIMM CTA0MJIBHYIO TEpaNMi CTAaTHHAMM, UMEIOIIUM HCXOAHBbIH ypoBeHb LDL-C
>100 wmr/nn. Bce cyObektsl mmenu TG >250 wmr/mn. J{Be HOMOJNHUTENbHBIE KOTOPTHI
30pOBBIX CYyOBEKTOB, HE TMOJYYAIOIIMX TUIOJHIUACMHYECKYI0 TEpaIruio, C TEeMH Ke
KPUTEPUSMHU BKJIIOUEHHS, KacaroIMMHUCS JTUNUAOB, Kak U koropTel SC, monyyanu LIBOO3 B
no3e 300 mr u 600 mr BHyTpHuBEeHHO (IV).
0630p pezyremamos besonacnocmu

Bce 63 cyObekta 3aBepliiid UCCIIEAOBAaHKME, TIPU 3TOM HU OJUH W3 TAIMEHTOB HE
BBIOBLT WJIM TpEeKpaTwi wucciaenoBanue pasbime 43-ro naa. B memom, LIBO03 Obin
0e30macHBIM W XOPOLIO TEPEHOCHJICS TMocie OnHOKparHoro mnonkoxkaoro (SC) wu
BHyTpuBeHHoro  (IV)  BBemeHWst  340pOBBIM  CyOBEKTaM HM  MaUUEHTaM  C
TUINEepXOoJiecCTepUHEMHEH, OMYYaroIuM TePario CTAaTUHAMU.
0630p pe3yremamos hapmaxoounamuyecko2o ananusa (ghgexmusnocni)

Cpennune cHwkeHust codogHoro PCSK9 Obutn ObICTpIMM TP BCEX O03aX U

nocruranu 6onee 99% 3a 12 yacos, 1 ObLIM YCTOWYMBBIMH MPAKTHUECKH Y BCEX CYOBEKTOB B
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TeYeHHe IO MeHblneld Mepe 3 Hemenb (OeHb 22) B KOropTrax, He IOABEPTarOIIHXCS
TUIOJUNAAEMUYECKON Tepanuy, nonydasmux =150 mr LIBOO3. B To Bpems kak no3za 300 mr
LIBO03 monmnepxwuBana nonasieHune Ha 99% ceobonnoro PCSK9 B Teuenme 29 nHel, y
CyOBEKTOB, MOJIy4aBIKUX 103y 150 Mr, He MOABEPTAIOIIUXCs TUITOJUITUASMIYECKON Teparuy,
cBobomnbiit PCSK9 cHusmics Ha 12%, a y Tex, KTo mojiy4as CTaTHHbBL Ha 54% OT UCXOIHOTO
ypoBHs1. bonee Huskue camkenus: ceobonHoro PCSK9 orpasunuce Ha cHmwkenusix LDL-C u
apoB, mpu »TOM OoOJNee 3HAUMTENbHBIE CHU)KEHUS COXPAHSJINCh Y CyOBEKTOB, He
MOJIy4aBIINX THIOJUNUAEMUYECKYIO Tepanuio. OQHako OHU He ObUIM yCTOMUYMBBIMU 4epes 4
Heneu (neHb 29) y NalueHToB, IPUHUMABIINX cTaTHHbL. OgHOKpaTHas no3a 300 mr, kKak s
He NMPUHHMMAIOLINX CTATUHBI, TaK M JJIs1 NPUHUMAIOLINX CTaTUHBI CyOBEKTOB, oOecrednia
Oosnee craOunbHble U MakcuMmaibpHble cHKeHHs cBobonHoro PCSK9, LDL-C u apo B.
Kpome TOro, Ha OCHOBaHMU NPEALIECTBYIOIIUX JAHHBIX MCCIEIOBAHUN C HCIOJB30BAHUEM
MOHOKJIOHAJIBHBIX aHTUTEN (MAb) MOKHO MPEnnoIoXKUTh, YTO MHOTOKPAaTHOE IO3UPOBAHUE
npuBener Kk Oosee MPOAOIDKUTENbHOMY momasieHno cBobomHoro PCSKO u cHimkeHuHro
ypoBus LDL-C. Kpome Toro, obumpHble NpeqIecTBYIOIINE JaHHbIE MOKA3bIBAIOT, HTO
NALUEHTB], NOJyYarollle BbICOKOMHTEHCUBHYI) TEPalMIO CTaTMHaMu, W mnauueHtel ¢ FH
umeroT Oosee BbicOkHe ucxonHbie ypoBHH PCSKO u, BepOsSTHO, MOBBIIEHHBIA CHHTE3
PCSK9, u um notpebyrotcst 10361 300 Mr miu Oonee BBICOKHE JO3bI, YTOOBI MOJTHOCTBIO
nofaBuTh Kak cBoOomubiii PCSK9, Tak u LDL-C B Teuenue 4 Henenb.

00630p pe3yr1emamos hapmMakoKUHEMu4ecKo20 aHan3d

Cmax, AUCox u AUCin mis obmero LIBO03 mocie SC 103bl yBETUYHBAIUCH
MPONOPLMOHANIBHO A03€¢ B AuanazoHe ot 75 mr no 300 mr LIBO03 u npoaeMoHCTpupOBain
HE3HAUUTENIbHYIO CYNPa-I030BYIO MPOMOPLHUOHAIBHOCTD B AHana3zoHe 25-75 mr (4-5-kpaTHoe
yBenudeHue) u B nuanasone 300-600 mr (3-kpaTHOe yBenu4YeHHe). AHAJIOTUYHO, CYOBEKTHI,
NOJIy4aBIIHE JICYCHUE CTATHHAMH, MPOSIBIIIN JO30-TIPOTIOPLIMOHABHBIC YBEIHYSHHS 00IIero
LIB003 B nuamaszone 103 150-300 mr, xots Bo3aeiictere odmero LIBO03 (AUCo 1 AUCixnf)
B LIEJIOM OBLJIO HUJKE, Y€M BO3IEHCTBHS Y CYOBEKTOB, HE MOJYYAKOIINX CTATUHBL 3HAYCHUS
Cimax, AUCou AUCins st obmero LIBO03, BBonumoro BHyTpuBeHHO (IV), yBeTHUnBaINCh
MPONOPLHUOHAIBHO A03€.

Mennana Tmax oOmero LIB003 Haxomumace B amanazone ot 72 nmo 168 uacos
(mnanaszon BapbupoBaics: 36-220 gaco) st Becex yposaer SC no3sl. T-HALF, CL/F u Vz/F
TakK>ke ObLTH CXOOHBIMH MPH Beex TecTrpyeMbix SC nozax, a Taxke npu Beeaennu LIB003 co
cratuHaMu. Menunana Tmax oOmero LIBO03 usmensuiace ot 0,33 mo 1,08 gaca mist oboux

ypoBheii IV no3. T-HALF, CL u Vz 6putr cxomHbiMu 1t 00eux TectupyeMbix [V mo3.
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AbcomotHas buopoctymHOocTh obmero LIBO03 usmensiiack ot 67% no 111% moce
onHokpatHbXx SC 103 300 mr u 600 mr LIBOO3, coOTBETCTBEHHO.
Obocnosanue ypoeneii 003 gpazvl 2 uccieoosaniis

Ha ocHoBanumn nansbIx 1o cBoOonHoMy ypoHIO PCSK9 m LDL-C, nosnydeHHBIX B
daze 1, u ¢ eNBI0 JOCTH)KEHUS] JO3UPOBAHUS MO MEHBIIEH Mepe OAHMH pa3 B UEThIPE HENENN
(Q4W) B oOpeme, KOTOPBIH COOTBETCTBYET ONHOKPAaTHOW MomkokHoW (SC) mHBEKIHH C
MOMOIIBIO aBTOMHBEKTOpPa (<1,5 M), muaHupoBanoch ucciaenoBanue ¢assl 2 Mo nondopy
no3el y npubnusurensHo 80 manueHToB ¢ ASCVD wmmm Beicokum puckom ASCVD, umu
HeFH 6e3 CVD, nonydaBmux cTabMIbHO CTAaTHHBI W/ WU 33eTUMUO. 10361, BBIOpAHHBIE IS
nosuposanus Q4W B 3ToM uccnenoBanuu $assl 2 nmo nogdbopy no3el, Bkirodanu 150 mr, 300
mr u 350 mr. IIpennonaraercs, 4ro Bce 3 103bI OyyT O€30MaCHBIMU MO MPUYHHE OTCYTCTBUS
JaHHBIX, Kacaoumxcs BosaericTeus LIB0O03 Ha uenoBeka B ¢ase 1 B noze 600 mr kak nmpu
MOJIKO’KHOM, TaK M MpPU BHYTPUBEHHOM BBEJEHHM, a TAK)KE YPOBHEH, NOCTUTHYTBHIX B 12-
HeneJbHOM TOKcHkojorudeckoM GLP-uccnenoBaHuyM y NpPUMAToOB, HE OTHOCSLIUXCSA K
YEJIOBEKY.

Ipumep 4: Jsoiinoe cirenoe paHOOMU3UDOBAHHOE  NIAYeO0-KOHMPOJUPYEeMOE

uccaeoosanue dazor 2 no noobopy 003vl 0N oyeHxku sphdexmusnocmit U 06e30nACHOCIU

LIB003 v nayuenmos, RnOAVYAIOWUX CMAOUALHYIO  2UNOJUNUOCMUYECKYIO  Mepanuio,

mpeobyiowyo 0onoaHumervHo2o cruxcenus ypoeus LDL-C

LIBO03 wuccaenoBaniu B 12-HeaenbHOM [ABOMHOM CJIENOM PaHAOMH3UPOBAHHOM
1a11e00-KOHTPOJIMPYEMOM HCCIIENOBaHUU (a3bl 2 1Mo moadopy A03bl, 32 KOTOPBIM CIIEIOBA
YeTbIPEXHEACTbHBIA MEPUON TMOCIEAYIOIero HaOMIOAeHHs Ui OLEHKH MPOIIEHTHOTO
u3MeHeHus ypoBHsi LDL-C oT ncxogHoro ypoBHsI B BUJle CpEAHEro 3HaUeHUsI A Henenb 10
u 12 u nns vHemenu 12, paccumtaHHOro mo ¢opmysie @puasanbaa, ¢ JO3UPOBAHUEM pa3 B
mecsiy (Q4W) pasmuunbix o3 LIBO03. B wuccnenoBaHWW y4aCTBOBAJIM MYKUUHBI U
JKEHIIUHBI B Bo3pacTe >18 jieT B kKojMuecTBe B OOIIEH CIOKHOCTH 81 4eNnoBeK, MMEIINX
aTePOCKJIEPOTHYECKOe cepaeuHo-cocyauctoe 3aboneBanue (ASCVD) wunmum  uMeromux
BeICOKHI prick ASCVD (>10% S-neramii wmm >7,5% 10-neTHUil puck), U 1t CyObEKTOB,
umeromux puck ASCVD wnmu CVD, pacuernsiii ypoenb LDL-C cocraBun > 80 mr/nn, wiu
U CyOBEKTOB C T€TEPO3UTOTHON ceMeiHoi runepxonepcronemueii u 6e3 CVD pacuerHbii
yposerb LDL-C cocraBun > 100 mr/on. Bee cyOwexter umenn TG < 400 mr/an Bo Bpems
CTa0MJIBHOW TUNOJMIIUAEMUYECKOH MEepOpPaNbHON Tepamuu, TaKOW KaK CTaTUHBL, C
33eTUMHOOM i Oe3 Hero. DTH CyObeKThl ObUIM pasfeNieHbl Ha 3 TPYIIbl aKTUBHOTO

JedeHuss 1 | COOTBETCTBYIOIIYIO rpymmy JiedeHus manedo. B kaxmol rpymnme Obuio Tpu
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cyobekra, noiayuasmux LIBO03, paHgoMu3npoBaiy Ha KaXIbIi OAMH CYOBEKT, MOTy4YaBIIUN
ianebo, T.e. 20 cyobekros, nonyuasmux LIBO03, Ha neuebnyro rpynmy u 20, mony4daBImx
mwiane6o). Tlogkoxasie n103b1 150 mr, 300 mr win 350 mr LIBOO3 wnn mnanebo BBOIMIH
nonkokHo pas B Mecs (Q4W) cyObekTam C THIEpXOJEeCTepUHEMUEH, TMOIyYaBIIUuM
CTa0MJIBHYIO THETYy U TEePOPaJbHYI0 CHIDKaromyr yposeHb LDL-C  nexapcTBeHHYIO
TEpaIuio.

CBonHble nemorpaduuecknue NaHHble CyObEKTOB, BKIIOUEHHBIX B 3TO HCCIEIOBAHHE,

nokasagbl B Tabnuue 11 Hiuke.

Tabmuua 11: Jlemorpadudeckre naHHbIE KOTOPT MALUEHTOB

JeuyeOHas
rpynmna

ILianedo

LIB003 150
mr Q4W

LIB003 300
mr Q4W

LIB003 350 mr
Q4w

Komuuectso
[AIUEHTOB

N=20

N=21

N=19

N=21

Bospacr:
cpenHee
KOJINYECTBO JIeT
(SD)

66.6 (7.4)

65 (13)

61.9 (10)

65.5(7.1)

ITox:
MY KCKOM/?KEHCK
Ui

10/10

12/9

10/9

6/15

DTHUYECKast
MPUHAJJIEKHOCTD
- EBponeonninas
paca/Adpo-
aMepPUKAHIIbI

14/6

15/6

12/7

19/2

Cpennuii BMI
(xr/m?) (SD)

29.6 (4.6)

31.1 (4.6)

29.6 (3.3)

29.4 (5.4)

Cepneuno-
COCYIUCTOE
3aboneBanue, N
(%)

9 (45%)

10 (48%)

7 (37%)

10 (48%)

Caxapublit
nuaber, N (%)

8 (40%)

11 (52%)

10 (53%)

10 (48%)

Texymuit npuem
cratiHOB, N (%)

16 (80%)

18 (86%)

12 (63%)

19 (91%)
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Ucxonnblit 119.2 (34) 119.5 (37.5) 128.9 (39.3) 115.7 (30.5)
yposeab LDL-C*
(cpennee+SD)
MT/

* Paccunrano no ¢popmyne @punsanbiaa

0630p pezyremamoeé ananusa 6e3onacLocmu

B uenom, B 3tom mccnenoBanuu LIBOO3 Obin 6e30mMacHbIM M B LEJIOM XOPOIIO
MEePEHOCUIICA B BUE MOAKOKHOM 103kl 10 350 Mr Q4W. Bee nosst LIBOO03, 150 mr, 300 mr u
350 Mr, XOpouwoO NEePEeHOCHWJIUCh WM He BBIABIIIM KaKUX-TMOO mpoOieM, CBsI3aHHBIX C
6ezonacHocThio. M3 81 cyObekra 79 cyOBEKTOB 3aBEPILIMIIN HCCIENOBaHME, a J1BA CyOBEKTa
npepBajd y4yacTHe B UcCienoBaHWU. [IpepblBaHME ydacTHs B HCCIEIOBAaHHU He OBLIO
CBsI3aHO C MOOOUYHBIMU d(dexTtamu. Kpome Toro, B 3TOM UCCIENOBAaHUH HE ObLIO MOOOUHBIX
3¢ PeKTOB, MPUBEALINX K CMEPTH.

KpaTkoe omnucaHue HeKeNaTeNbHBIX sBJIEHWH, BO3HUKIIMX I10CJIE Hayasla JIeUeHHs
(TEAE), ucnbIThIBA€MBIX CyOBEKTAMHM BO BpeMsl HCCIEAOBaHMS, NMOKa3aHO B Tabmimue 12
HITKE.

Tabnuua 12: TEAE, Bo3HHKarOmuUE y CYyOBEKTOB BO BPEMS HCCIIETIOBAHUS

JleueOHan IInane6o LIB003 150 LIB003 300 LIB003 350 mr
rpynmna mr Q4W mr Q4W Q4w

SBnenus, 10 (50%) 9 (42,9%) 11 (58%) 13 (62%)
BO3HHUKAKOIINEC

Hocjie Havyana
neudenus (TEAE)

TEAE, 2 (10%) 1 (4,3%) 1(5,2%) 2 (9,5%)
CBA3AHHBIC C
J'IeKapCTBeHHbIM
CPEICTBOM

B ofmeii cnoxxHocTn 43 cyobekra u3 81 (53%) umenu TEAE, mpu stom 10 u3 20
(50%) monywamu mmanebo, u 33 u3z 61 (54%) B OOBEOMHEHHBIX TPYIIAX, MOIYYaBLIMX
LIB003. bonpmuucTBo TEAE Ol NeTkoil uiam cpeqHed CTemneHu TsokecTH. Yaime Bcero
coobmaembie TEAE BkIFOYanu yCcTajocTh, CHHSKA B MECT€ WHBEKIHMH, HH)EKIINN BEPXHHUX

IbIXaTeIbHBIX MyTel u oxpiuky. Bee ocranpabie TEAE cooOmanich < 3 HCIBITYEMBIMH.
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Toneko mectb cyObekToB u3 81 (7%) wuMenu CBsi3aHHBIE C HCCIEAYEMBIM
nexapcreeHHbIM cpenctBoM TEAE, mpu sTom aBa cyobekta u3 20 (10%) momyuanu mianedo,
u uvetelpe U3 61 (7%) B oOpenmHeHHBIX rpynmax, nonydaBmmx LIB003. BonpmuHCTBO
CBSI3aHHBIX C HCCIEAYeMbIM JieKapcTBeHHbIM cpenctBoM TEAE Obutn serkodl cremneHu
TSDKECTH, HU OJIMH U3 HUX HE CUUTalICs cepbe3HbIM. Hanbonee yacteiM mposiBnenneM TEAE,
CBSI3aHHOT'O C MCCIIENyEeMbIM JIEKAPCTBEHHBIM CPEACTBOM, ObLIa SpUTEMA B MECTE MHBEKIIHH.
O6o Bcex npyrux TEAE, cBf3aHHBIX C HCCIENYEMBIM JIEKAPCTBEHHBIM CPEICTBOM,
coobmum < 1 cyObekTa.

Ilects cyObekToB u3 81 (7%) umenu ceppesHoe HexenarenbHoe siBieHue (SAE),
onuH (5%) nonydan ranedo u ATk (8%) B 00beNMHEHHBIX rpymmnax, nonydasmmx LIBOO3;
HU OIUH U3 HUX HE CUMTAJICS CBA3AHHBIM C MCCIEAYEMBIM JIEKAPCTBEHHBIM CpeAcTBOM. IIATh
Cepbe3HbIX HexxenaTenbHbIX siBleHus (SAE), onHo (5%) B rpynne mianedo u uetsipe (7%) B
o0beanHeHHbIX rpymnnax, noiydaBmux LIBO03, Opun Tsoxensimu, a ogHO (2%) B rpymie,
nosyyasieii LIBOO3, Obu10 yMepeHHBIM IO HHTEHCUBHOCTH.

He 6buto BeisiBieHo TEAE, CBA3aHHBIX C OTKJIOHEHUSIMH OT HOPMbI JJAOOPATOPHBIX
nokasareneil. He Obul0 KIMHMYECKM 3HAYMMOTO YBEJNMYEHHs WM TEHAEHILMH B TeCTax
¢ynkumnu nedenn (ALT, AST wnu OunupyOun) B 1000 rpynme Jie4eHHus WA PasIudui
MEKAy Tpymnnamu, nojy4yasmume mianebo wim LIBO03. B yacTHOCTH, HU Y OJHOTO CyObeKTa
He HaOmomanoch yeenuueHuss ALT wmm AST >3 x ULN, m HuU y omHOro He ObLIO
Owmupyouna >2 x ULN. V pspa cyObekTOB BO BCeX TIpymnmax JieueHUs: HaOJIFOAanoch
HeycToitunBoe yBenmudenne CK, koTropoe Obu1o CB3aHO ¢ PU3MUECKUMH YIIPAXKHEHUSIMHI WU
AKTUBHOCTBIO, M HU OJJHO M3 HUX He mpeBbimano 5 x ULN. He O6bU10 KIMHUYECKH 3HAYUMOT'O
YBEJIMYCHUS WM PA3IUUUN MEXIy TPyNIaMH JIeYeHUS B OTHOLICHUH (YHKIMH TIOYEK,
TJIFOKO3BL, APYTUX XUMUUECKUX WJIM FeMaTOJIOrHUYECKUX MTapaMeTpoB.

He Obuto 0OHapy»eHO KIMHMYECKH 3HAYMMBIX JAHHBIX, KACAFOIIMUXCS IMOKa3aTelei
*u3HeHHO BakHbIX (yHkimid, ECG, u pesynbraToB (QusukanbHOro obcnenoBanus. Bceero
OBLIO 3apPETUCTPUPOBAHO MSITh CIYYAEB 3PUTEMbI B MECT€ MHBEKIMU depe3 15 MUHyT mocne
BBEICHHUS UCCIIEyEMOr0 JIEKApCTBEHHOTro cpenctsa. OnuH CyOBEKT B rpymre ruranedo Takke
coOOIIMIT O 3yie B MECTE UHBEKLMH depe3 15 MUHYT mocie BBEIEHUsS O3Bl B MEPBbII ICHb.
Bce peakuum B MecTe MHBEKLUM, KOTOPbIE BO3HMKAIM 4epe3 15 MUHYT MOCie BBENECHUs
703bl, UMENIN JIETKYIO CTeNeHb TSDKECTH: ONHAa B rpymnme ruanedo u 4 B 0OBeIMHEHHBIX
rpynnax, nonay4dasmux LIBOO3.

0630p pe3yremamos uccieoosanis dhghekmusnocmu
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Bce nporecruposannsie 10361 LIB0O03, 150 mr, 300 mr u 350 Mmr, BeI3bIBaIN OBICTPOE,
yCTONUMBOE M 3HAYMUTENbHOE cpenHee cHmbkeHue ypoBHed LDL-C u cBobomnoro PCSKO.
Haubonbiee cpennee camxenne LDL-C HaOmonanoce B koropte, nony4asiied 103y 300 mr
LIB003. Kak u B mpenpiaymux HCCIenoBaHusx, Oonee Bbicokas no3a LIB003 B 350 mr He
npuBonuia K panpHeiimemy cHmwkeHnto LDL-C. beuto oOnapykeHo, uto nmosa 150 wmr
HEOCTaTO4YHa IUJI AOCTHXKEHMsI MakcuManbHOro cHukeHust LDL-C njst monHeIX udeThbIpex
HeZENb MEXKIY 103aMHU.

Ceonnble naHHble 1O 3((EKTUBHOCTH, TOJNY4YEHHBIE B XOI€ HCCIENIOBAHMA,
npezacTaBieHsl B Tabnuie 13 Hioke.

Tabmuua 13: Jagusie 0o 3G hexkTHBHOCTH

JleueOnas rpynna | Ilnane6o LIB003 150 mr | LIB003 300 mr | LIB003 350 mr
Q4w Q4w Q4w
Cpeanee (SD) % 7.3(21.3) -26.4 (24.1) =71 (17.7) -62.8 (19.5)

m3menenue LDL-C
Ha Hexene 12*

Cpeance (SD) % 5.7(20.3) -24.7 (23) -66.2 (16.8) -62.2 (16.7)
m3menenue LDL-C
Ha Heaee 127

Anvronperenn B 5.2(13.2) -22.4(22.7) -54.0 (16.0) -53.0(11.7)
% U3MEHEHUE
Henene 12

Henens 10/Henens
12 LOCF¥

LIB003 o -48.0 (5.37)» -76.1 (5.51)2 -67.0 (5.37)a
CPaBHCHHIO C
mranebo, cpeaHee
LS (SE)

95% CI (-38.7,-373) | (-87.1.-65.1) (-771, -56.3)

Henens 12 LOCF*

LIB003 o -33.5 (6.80)4 =773 (6.97)2 -67.1 (6.80)2
CPaBHCHHIO C
mianebo, cpeaHee
LS (SE)

95% CI (47.0,-19.9) | (91.2,-63.5) (-80.6, -53.6)

* Paccuurano no ¢opmyne @puasansaa
# I[lyteM yasTpaneHTpudYrUpoBaHHs
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¥ Conepeuunast koneuHas Touka (ANOVA)
A p-3nauenune <0,0001

Habmonanocy Oonpioe ycrolumBoe cpennee cHwkeHue yposHedi LDL-C ot
HCXOAHOIO YpOBHs 10 cpenHero usMeHeHus Ha 10-i u 12-i1 wenensix LOCF u 12-i1 Henene
LOCF, xak paccuntano mo ¢opmyne OPpunpsanbaa, mnocie nposuposanms LIBO03.
MakcuManbHOE pa3Iuyue CpPEeJHUX NPOLEHTHBIX HW3MEHEHUH, ONpEeAeNIEHHOE METOAOM
HanMmeHbnx kBaapaTtos (LS) (95% CI), mexny xoropramu LIB003 u rpynmoii manebo B
LDL-C ot ucxonHoro ypoBHs 10 cpenHero yposHs Ha 10-it u 12-i1 negensix LOCF u na 12-i
Henene LOCF nabmonanocek B koropre, noiy4dasmeii LIBOO3 B noze 300 mr, u cocTaBuio -
76,1% ([-86,0%, -66,2%], p <0,0001) u -77,3% ([-90,5%, -64,1%], p <0,0001),
cooTBeTCTBEeHHO. OLieHKa CpeHero MpOLEHTHOro u3MeHeHus yposHeil LDL-C ¢ nomomibto
NPEenapaTuBHOrO yibTpaueHTpupyrupoBanust 1 (Gopmyiasl XONKHMHCA Aaja aHAIOTHYHBIE
pe3yJIbTaThlL

B cootBercTBUM C HpenblAyLIMMHM HCCIEJOBAHUSIMH, IOKA3aBIIMMHU, YTO IOCIE
AOCTIoKeHUsT MakcumaibHoro nopasieHuss PCSKO nononuurtensHoro cHmkenus LDL-C He
npoucxoaur, Oojee Bbicokas no3a 350 mr LIBOO3 He Bb3bIBaNa JOMOJHUTEIHBHOTO
cHwkenust yposHeit LDL-C. Hecmotpst Ha To, uto nmo3a 150 mr obecrieunBana Takoe ke
CHIKeHHe, kak 1 103kl 300 Mr 1 350 Mr, Kakable IBE HEIEIH ITOCe BBEIEHUS JI03bI, 3TOTO
OBLJIO HENOCTATOYHO MJIsi TOANEP:KaHUs MakcumalnbHOro cHukeHus LDL-C B TeuyeHue
TMOJIHBIX YeThIpeX HeNelb MEXAY A03aMH.

Habmonanocs Oonblnoe ycToiunBOe cpenHee CHIKeHHe ypoBHs cBobonHoro PCSK9
OT UCXOJHOTO YPOBHS 10 cpeaHero 3HaueHus Ha 10-it u 12-i nenene LOCF u Ha 12-i1 Henene
LOCF nocne no3z LIB003. Paznuuue cpennero npoueHTHOro msmenenus LS (95% CI) mexny
koropramu LIBOO3 u rpynmoii miane6o B ypoae ¢cBobogHoro PCSK9 0T HCX0OmMHOTO YpOBHSI
no cpenHero 3HaueHuss Ha 10-ii m 12-i1 Hemenmsx LOCF u ma 12-1 memene LOCF
HaOromanock B kKoroprax, nonydasmux 300 mr u 350 mr, xoropoe coctaBmio -89,7% ([-
100,0%, -79,4%], p <0,0001) u -92,8% ([-102,9%, -82,6%], p <0,0001), COOTBETCTBEHHO.
Paznuune cpennero mpouentHoro usmeneHus LS (95% CI) mexny koropramu LIB0O03 u
rpymnmnoi muanedo B ypoBHe cBodomHoro PCSK9 or mcxomHoro yposHst no 12-if Henmemu
LOCF cocraBuno -84,1% ([-99,5%, -68,7%], p <0,0001) u - 90,2% ([-105,4%, -75,0%], p
<0,0001) mns koropt, momy4asmux 300 mr u 350 mr, coorBeTcTBeHHO. XOTs m03a 350 mr

LIB0003 monaensiza mHemuoro 6ombime PCSK9, yem nosza 300 mr Ha 12-it Hepene (90,2%
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npotus 84,1%, COOTBETCTBEHHO), 3TO HEe MPUBENO K Oonbineli 3pPeKTHBHOCTH B OTHOLIEHUH
LDL-C.

Kpome Toro, Habmonanoce OoNbIIOe W YCTOHYHBOE CpeAHEe yBENUYeHHe OOIIero
ypoBHst PCSK9 ot ncxonHoro ypoBHs 110 cpennero 3HadeHust Ha 10-it u 12-it nenene LOCF u
Ha 12-i1 Hegene LOCF nocne no3 LIBO03. CpenHee mpOLIEHTHOE W3MEHEHUE OT HUCXOAHOTO
YPOBHs 10 cpeaHero 3HaueHus Ayist Heaenb 10-i u 12-it LOCF cocraBuno 95,555%, 90,273%
u 90,080% nnsa xoropr, momyudaBmmx LIBOO3 B gozax 150 mr, 300 mr u 350 wr,
COOTBETCTBEHHO. CpefHee MPOLIEHTHOE W3MEHEHHE OT MCXOIHOIO YPOBHS A0 3HA4Y€HUs Ha
12-ii nenene LOCF cocraBuno 75,165%, 78,188% u 86,811% nana koropt, mojy4aBLINX
LIB003 B mo3ax 150 mr, 300 mr u 350 mr, coorBercrBeHHO. Hampotus, mianebo mokasajo
MHHHMMAaJIbHOE CpefiHee MPOLeHTHOe u3MeHeHue (<3,044%) B Te jx€ MOMEHTHI BpEMEHH.

Kpome Toro, Habmoaanocs 0OibLIOe YCTOWYMBOE CPElHEE CHIDKEHHE YPOBHEW He-
HDL-C u ymepeHHoe u ycToi4unBoe cpenHee cHukeHue ypoBHel TC oT UCXOAHOro ypoBHs
no cpennero 3HaueHust Ha 10-i u 12-it Henensix LOCF u Ha 12-it Henene LOCF. Onnako, kak
B Kkoroprax, noiydaBmmx LIB003, Tak u B rpymme miane0o HaOMOAAINCH JIHIIb
MHHMMaJbHble cpenHue nusMeHeHus ypoHell HDL-C oT HCXOQHOro ypoBHsI IO CpPEIHEro
3HaueHus Ha 10-i1 u 12-i wHemensx LOCF u Ha 12-i1 nenmene. Kpome Toro, cpaBHEeHue
npoueHTHoro usMeHeHust yposHeil VLDL-C u TG mexny kakgoi KOropToi, mojydaBLiei
LIB0O03, u rpynmoit miuanebo ¢ ucnosnb3oBanuem monenn ANOVA mokaszano HeOoJbIioe
cpenHee cHkeHue ypoBHeit VLDL-C u TG ot uCXOIHOro YpOBHSI 10 CpeIHEro 3Ha4eHUs Ha
10-i1 u 12-i1 Henensix LOCF u Ha 12-11 nenene LOCF.

Kpowme Toro, HaGmoganoch 3HAYUTEIPHOE U YCTOWYHBOE CPEAHEE CHIDKEHUE YPOBHEH
apo B or umcxomnoro ypoBHsi no 3HaueHusi Ha 12-ii Hemene LOCF mocme nmos LIBOO3.
MakcumanbHOE pasnuuue cpenHero mnpoueHTHoro wusmeHeHust LS (95% CI) wmexny
koropramy, nosy4dasmumu LIB003, u rpynmoit mane6o s apo B BO3HUKAIIO AJis1 KOTOPTHI,
nonyuasieit 300 mr, u coctaBuio -58,4% ([-68,9%, -48,0%], p <0,0001).

Bonee Toro, HaOmonanoch YMEPEHHOE M YCTOMYMBOE CHH)KEHHE YpoBHs Lp(a) ot
ucxogHoro ypoeHsi nmo 12-it Hemenu LOCF mocne Bcex nmo3 LIB003. MakcumanbHOe
panuume cpegHero rmnpoueHtHoro wusMeHeHmss LS (95% CI) wmexay koropramy,
nony4asmumu LIBOO03, u rpynmoii manebo B Lp(a) BO3HUKANIO AT KOTOPTHI, MOJTy4YaBIIei
300 mr, u cocraBuio -28,7% ([-42,6%, -14,8%], p <0,0001). 3T0 CHUKEHUE COTIACYETCS C
YMEHbBIIIEHUEM, JOCTUTHYTHIM C MOMOLIBI0 MOHOKJIOHaNbHBIX aHTuTen nporus PCSKO npu
SKBHUBAJICHTHBIX J03aX M YaCTOTE JO3MPOBAHMUS, KOTOpPbIe moaaBisu cBoOonHbi PCSK9 n

LDL-C ananoruuno LIB003 B no3e 300 mr Q4W.
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VYposHu apo Al nokaszanu MUHHUMAaJbHOE CpelHEe N3MEHEHUE OT UCXOIHOIO YPOBHS
no 12-i nenenn LOCF naist koropt, nonyuasmux LIBOO03, u rpynms! miamnedo.

Ha ocHOBaHMM HaHHBIX, OJYYEHHBIX B (a3e 2 ucciaenoBaHus, 00CYKIaeMOro BbIIIE,
noza LIB003, paBnas 300 mr, BBomuMasi nonkoxxao Q4W, Opuria BeIOpaHa Uil OTKPBITOTO
pacIIUPEeHHOro UcclienoBanms 3 (a3bl.

ITocnenoBarenbHOCTH

PCSK9-CBSI3BIBAIOIINN MOTHUB

VSDVPRDLEVVAATPTSLLISWDAPAEGYGYYRITYGETGGNSPVQEFTVPVSKGTA
TISGLKPGVDYTITVYAVEFDFPGAGYYHRPISINYRTE (SEQ ID NO: 1)

AMHWHOKHCJIOTHAA ITOCJENOBATEJILHOCTD HSA
DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQAPFEDHVKLVNEVTEFAKTCVAD
ESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNL
PRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECC
QAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPK
AEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKP
LLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRH
PDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELF
EQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAED
YLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTF
HADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKE
TCFAEEGKKLVAASQAALGL (SEQ ID NO: 2)

PCSK9-CBA3BIBAIOIIWI CAUTBIA BEJIOK
VSDVPRDLEVVAATPTSLLISWDAPAEGYGY YRITYGETGGNSPVQEFTVPVSKGTA
TISGLKPGVDYTITVYAVEFDFPGAGY YHRPISINYRTEGSGSGSDAHK SEVAHRFKD
LGEENFKALVLIAFAQYLQQAPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLF
GDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCT
AFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKL
DELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDL
TKVHTECCHGDLLECADDRADLAK YICENQDSISSKLKECCEKPLLEKSHCIAEVEND
EMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKT
YETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLV
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RYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHE
KTPVSDRVTKCCTESLVNRRPCFSALEVDETY VPKEFNAETFTFHADICTLSEKERQIK
KQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAAS
QAALGL (SEQ ID NO: 3).



40

dopmyJia nzodperenust
1. Kowmmnosznnwmst, copepskamast mo Mensineil mepe 100 mr/ma PCSKO-cesi3piBaromero
ciutoro Oenka, mpu 3TOM CiuThld Oenok  comepkut PCSKO-cesi3piBarommii  MOTHB,
npenctaBieHHbll  mocnenoBatenbHOCTEEO SEQ ID NO: 1 wunm ee BapuaHtoMm, H
AMMHOKHUCJIOTHYIO TTOCIIEIOBATENIbHOCTD YEJIOBEUECKOr0 ChIBOPOTOYHOro anpOymuHa (HSA),

U (papmaneBTUYECKH TPUEMIIEMBIN HOCUTEIb.

2. Kowmnoszuuus no n. 1, B koropoit PCSK9-cBs3pIBarommii MOTUB MpencTaBiseT coOoi
FEHETUYECKOE CIHSAHUE C aMHUHOKHCJIOTHOM 1ocienoBarenbHOoCcTbi0 HSA Ha C-koHIile

cJIUTOro OeJka.

3. Komnosumwms no . 1, B koropoit PCSK9-cBsi3pIBaromuii MOTHB MpeACTaBIsieT coOOit

XUMHYECKYIO0 KOHBIOTALMIO C aMUHOKHUCIIOTHOM rocienoBaTeabHOCThi0 HSA.

4. Komnosumus no mobomy u3 mm. 1-3, coxmepikaiiasi Mo MeHbIneil mepe okoino 150

mr/mi1 PCSK9-CBs3pIBaOIEero cimroro oenka.

5. Komnosunus mo m. 4, comepkamasi no MeHbined mepe okojo 200 mr/mn PCSKO9-

CBSI3BIBAIOLLETO CIUTOrO Oenka.

6. Komnosunums mo m. 4, comepskamasi no MeHbined mepe okoio 250 mr/mn PCSKO9-

CBS3BIBAIOLLETO CIUTOrO Oeka.

7. Kommnosznums mo m. 4, coxmepkamasi no MeHbined mepe okoio 300 mr/mm PCSKO9-

CBSI3BIBAIOLLErO CIUTOrO Oeka.

8. Komnozunus no n. 4, coaepskainasi CTaHAapTHYIO 103y OT OK0Jio 275 Mr a0 okoJio 325

mr PCSKO9-cBsi3bIBaroero cimroro oenka.

9. Komnosuuuss nmo mn. 8, coxepskamasi craHaapTHyro 103y okono 300 mr PCSKO9-

CBSI3BIBAIOLLErO CIUTOrO Oeka.
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10. Kommnoznumst mo mobomy u3 mm. 1-9, B KOTOpOH (hapManeBTUUECKH MPHEMIIEMBbI
HOCUTENIb  CONepKUT Oy(depHbIi  areHT, HW30TOHMYECKHUH areHT, HeoOs3aTeabHO

MOBepXHOCTHO-akTHBHOE BemmecTso (ITAB) u pactBopurens.

11.  Kommnosunus no n. 10, roe OydepHblil areHT npencrapisieT coO0H aMUHOKUCIOTHBIN
Oydep, uutparueiii Oydep, docharubii Oydep, aueratHoii Oydep, cykuuHaTHBIH Oydep

u/vumm OukapOoHaTHbIH Oydep.

12, Komnosuuus nmo n. 10 wmm 11, roe OydepHeii arent comepxutr L-ructunun/L-

TUCTUAUHA MOHOTUIPOXJIOPUA,.

13, Kowmnosuuust mo modomy u3 nm. 10-12, B KOTOpOW M30TOHUYECKUIT areHT COIAEPIKUT
OIUH WJIM HECKOJbKO W3 XJIOPUAA HATpHUs, AEKCTPO3bI, €axapo3bl, INIHMLEPHUHA, MAHHWTA,

copOuTa, apruHIHA WX XJIOpHUIA KaJTus.

14,  Komnosumus ro 1. 13, B KOTOpOI M30TOHMYECKUH areHT MPeCTaBIsieT COO0M XIopH

HaTpusl.

15. Komnosunust mo mobomy u3 mm. 10-14, B KOTOpOH MOBEPXHOCTHO-aKTUBHOE

BEIECTBO NpeACTaBisieT codoii noarcopdarnoe [TAB.

16. Komnosuuus no mn. 15, B KOTOpOH MOBEPXHOCTHO-AKTUBHOE BELIECTBO NPENCTABIAECT

coboi nomrcop6ar-80.

17. Kommnosznmst mo mobdomy n3 nm. 10-14, oTnuyaromascss TeM, 4TO KOMIIO3HMLIUS He

COACPIKUT MOBEPXHOCTHO-aKTUBHOC BEIICCTBO.

18. Komnosunust mo jgrobomy w3 mm. 10-17, B KOTOpO# pacTBOPUTENH TPEIACTABISET
co0oii Boxy.
19. Kommnoznmmst no modomy w3 mm. 1-18, nomomHUTENsHO conmepskamasi KOHCEPBAHT,

HeoOs13aTeNTbHO BBIOpAaHHBIN U3 (peHOoIa, MeTakpe3oia U OeH30aTa HaTPusl.
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20. Kommnosznmms no mobomy m3 mm. 1-19, rne PCSKO9-cs3biBaromuii cauthiii 6enok
JIOTIOJIHUTENbHO — comepskutr  JiuHkep Mexny PCSK-9-ces3piBaommyM ~ MOTHBOM U

AMUHOKHUCJIOTHON MOCIEN0BATENLHOCTEI0 HSA.

21. Komnosuuusa no n. 20, rae nuHkep copepkuUT 2-20 aMHHOKHUCIOT U COHAEP>KUT

NPEUMYIIECTBEHHO CEpUH, IINLUH, TPEOHUH /W aJlaHWH.

22. Komnosuuus no n. 21, roe nuakep copepkut 4-10 aMMHOKHMCIOT U B OCHOBHOM

COCTOMT W3 CepUHA /WU TJIUIIHA.

23. Komno3zunusa no moOomy u3 nm. 1-22, rae aMMHOKHCIIOTHAs IOCIEN0BATEIbHOCTD

HSA conepxur no mensiueii mepe 500 aMMHOKUCIIOT.

24.  Komnosuuus no m. 23, rae aMMHOKHCIOTHas mocneposatenbHocTe HSA conepixur
SEQ ID NO: 2, HeoOs3aTeIbHO MMEIOLIYI0 OT OJHOHN A0 OECSITH aMUHOKHCIIOTHBIX 3aMEH,

TeJIeLil U BCTABOK.

25. Kommosunmst no m. 23 unu 24, rae aMUHOKHCJIOTHAs ITOCienoBaTelbHOCTh HSA

CONEP>KUT OCTATOK aJlaHuHa B nojioskeHnu 34 mo orHoweHuto k SEQ ID NO: 2.

26. Komnozumms mo mobomy u3 mm. 1-25, roe PCSK-9-cesi3piBaromuii cinuthiii 0eok
UMEeT AaMHUHOKUCIIOTHYIO TMOCIeAO0BaTeNbHOCTh, Tmpencrasiennyro SEQ ID NO: 3

2

Heo0s3aTeIbHO comepskamyto oT 1 10 10 aMUHOKUCIIOTHBIX 3aMeH, BCTABOK W/WJTH JEJIeIIUMN.

27. Komnosunmst mo moboMy w3 mm. 1-26, OTIUYAOINAsCS TeM, YTO KOMIIO3HIIHS

COZEPIKUTCS B IIIIPULIE-PYUKE.

28. Komnosunusa no n. 27, rae mnpul-pydka COAEP>KUT WIM JOCTABISIET CTAHAAPTHYIO

103y ot okouio 30 o okono 450 mr PCSK9-cBsi3bIBarOIero CmToro Oenka.

29. Komno3unus no n. 28, rae wnpui-pydKa COAEPKUT U AOCTABISAET CTAHAAPTHYIO 103y

oT 0k0J10 275 Mr 1o okojio 300 mr PCSK9-cBsi3bIBArOIIErO CIIUTOrO OEJIKA.
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30. Komnosunus no n. 29, rae wnpui-pydKa COAEPKUT U AOCTABISAET CTAHAAPTHYIO 103y

0k0J10 300 Mr PCSK9-cBsi3pIBarO1Lero ciimToro oenka.

31. Komnosunwmst mo mrodomy u3 . 28-30, OTIHUYAIOIIASCS TEM, YTO CTAHIAPTHBIE TO3bI

HUMEIOT 00beM He Oosiee uem okoio 1,5 mit unu He Oojiee yeM OKOJio 1 Mt

32. Kommnosunwms o 1. 31, OTIu4aromascs TeM, 9YTO CTaHAapTHBIC O3bl HMEIOT 0O0BbEM He

oonee 0,8 mi1.

33. Komnosuuwus no 1. 31, oTIu4aromascs TeM, 4YTO CTaHAapTHBIE O3bl HMEIOT 00BbEM He

Oonee yem okoio 0,25 mi.

34. Cnocob nevenus: HapywmeHus, cBszanHoro ¢ PCSK9, Bximouamomuii BBeIeHHE

KOMITO3UILIUH 110 JIEoOoMy u3 mirl. 1-33 cyObekTy, HyKIAKIeMyCsi B STOM.

35. Cnocob 1o 1. 34, OTJIMYArOIIUIACS TEM, YTO CyOBEKTOM SIBIISIETCS Y€JIOBEK, UMEFO U
COCTOSIHME, BBIODAHHOE W3 pACCTPOMCTBA JIMMHIHOTO OOMEHa, TUIEePXOJIeCTEPUHEMHIH,
OUCITUTIUAEMHUH, HIIEeMHYECKON OOJNIe3HH cepala, aTepoCKiIepo3a, BBICOKOTO KPOBSHOI'O
JaBJIEHUs, caxapHOro nuadera 2 THUIA U XOJIECTAaTHYECKOro 3a00JIEBAHUS TIEUEHH.

36. Crmoco0 mo m 35

OTJIMYAIOIIUNACA TeM, 4YTO y CyObeKTa HMeercs

2 2

THICPXOJICCTCPUHEMHA.

37.  Cnocobd mo m. 36, OTIMYAOINUICS TeM, 4YTO y CyObeKTa HMeeTcs CeMeWHas

THICPXOJICCTCPUHEMMHA.

38. Crocob mo m. 35, OTIMYAKIIMICS TeM, YTO CyOBEeKT MMEeT aTepOCKJIePOTHUECKOE

cepaedHo-cocynucroe 3adonesanne (ASCVD) wiu Beicokuii puck (ASCVD).

39. Cnocob mo mobomy u3 mm. 34-38, OTIIMYAKOLINICA TeM, YTO CYOBEKT HE MOJIy4aeT

TEpanui0 CTATUHAMH WJIH HE NOJIyYaeT TMIOJIUIUAEMUUECKYIO EPOPATIbHYIO TEPAMHUIO.

40.  Cnocob mno mobomy u3 mm. 34-38, OTIAMYAOIIMUKCS TEeM, YTO CYOBEKT IOJIydaer

TEPaUI0 CTATUHOM WJIM APYTYIO THIOJUNHAEMUYECKYIO IEPOPATBHYIO TEPAIHIO.
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41.  Cnocob mo m. 39, OTIMYAOIUACS TEM, YTO CyOBEKT HMEET HENEePEHOCHMOCTH
CTaTHHOB.
42, Cnoco6 mo mobomy m3 mm. 34-41, B KOTOPOM KOMIIO3ULIUKO BBOAAT IyTE€M

MNOAKOKHOI'0, BHYTPUMBILIECYHOTO, BHYTPHUKOKHOI'O UJIKN BHYTPUBCHHOI'O BBCACHUS.

43.  Cnoco0 no mobomy u3 mir. 34-42, B KOTOPOM CyOBEKT MOJIydaeT CTAHTAPTHYIO 103y

KOMIO3ULMU OT OAHOI'O pa3a B HEACIIO 10 OAHOI'O pa3a B ABa MECALIA.

44. Crnoco6 mo n. 43, B KOTOPOM CyOBEKT MOJy4aeT CTaHAAPTHYIO 03y KOMIO3HMLIUU

NPUMEPHO OZIMH Pa3 B MECSLl HJIM IPUMEPHO pa3 B 4 Heenu.

45. Crnocob 1o 1. 44, B KOTOPOM CTaHIapTHas 103a umeet oovem ot 0,7 1o 1,5 mu.

46.  Cnocob mo m. 43, B KOTOPOM CyOBEKT IMOJy4aeT CTAaHIAPTHYIO 103y KOMIIO3ULIMU

IPUMEPHO OZIUH Pa3 B HEJEIIO.

47. Crnocob mo . 46, B KOTOPOM CTaHIApTHAsI 103a uMeeT 00beM oT okoJio 0,05 1o okoo

0,25 M.
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