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Ta6amua 1. OcHOBHble HaNpaBNEHWS CO3,aHUS IEKAPCTBEHHbIX CpeaCcTB — aHTaroHucToB PCSK9

Table 1. Main trends in the development of PCSK9 antagonists
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e Medicinal PCSK9 AO3UPOBAHUA XC-NnHN HP CraTyc npenapata e
Mechanism Administration | Decrease of | Risk of de- | Medicinal product status .
PCSK9 product . . Literature
P of PCSK9 route; dosing LDL choles- | veloping
inhibition structure ISP . source
inhibition regimen terol levels ADRs
MoHokno- Benok MHrubuposa- MoAKOXHO; ~60% Huskuni Anupokymab npowen [25]
HanbHoe Protein HWe BHe- 1wnnun 2 pasa Low perncTpaumio
aHTUTENIO KJ1€TOYHOTO B MecsL, (B Poccuiickoit ®epepa-
Monoclonal B3auMomen- Subcutaneous; uum ¢ 26.07.2021)
antibody cteua PCSK9 once/twice a Alirocumab; approved
C peuenTopoMm month (date of approval in Rus-
nnHN sia: 26.07.2021)
Inhibition of JBONOKYMab npowen
PCSK9-LDL-R perncrTpaumio
extracellular (B Poccuiickoit Mepepa-
interaction umm ¢ 19.04.2016)
Evolocumab: approved
(date of approval in Rus-
sia: 19.04.2016)
MUPHK [Byxue- MHrubuposa- MoAKOXHO; ~50% Huskuni MHKknncmpaH npowen [36]
miRNA noyeyHas HMe CUHTe- 2 pasa B roa Low peructpaumio (8 Poc-
PHK 3a PCSK9 Subcutaneous; cuinckor Mepepaunm
Double- nocpencTsoM twice a year € 13.04.2022)
stranded PHK-uHTepde- Inclisiran: approved (date
RNA peHunm of approval in Russia:
Inhibition of 13.04.2022)
PCSK9 syn-
thesis via RNA
interference
AQHEKTUH benok MHrnbuposa- MoaKoXHO; ~55% Huskni KnuHuueckmne [41]
Adnectin Protein HME BHe- 1 pa3 B MecsaL Low nccnepnosanus ll dasbl
KJ1€TOYHOTO Subcutaneous; Clinical trial phase Il
B3auMomen- monthly
ctBus PCSK9
C peuenTopom
NnnNHN
Inhibition of
PCSK9-LDL-R
extracellular
interaction
CRISPR/ | PHK-ynpas- CHuxeHune BHyTpuBeEHHO; ~60% Bbicokuii [oknuHuyeckme [44]
Cas9 nsemas cuHTesa PCSK9 | oaHoKpaTHO High nccnenoBaHus
OHK-3Hp0- B pe3ynbrarte Intravenous; Preclinical studies
HyKkneasa pepakTupoBa- | single injection
RNA-guided HUS reHoMa
DNA-endo- | Reduced PCSK9
nuclease synthesis as
a result of
genome editing
Manble benok MHrnbuposa- MNMepopanbHo, ~50% Huskui [oKknuHuyeckune [47]
MOJIEKYbI Protein HWe BHYTpU- MOAKOXHO, Low uccneaoBaHuUs
Small KJ1€TOYHOTO BHYTPUBEHHO; Preclinical studies
molecules UNu BHeKNe- exenHeBHO
TOYHOrO unn 1 pas
B3aumogen- B HECKOJbKO
ctBus PCSK9- nHew
peuentop Oral, sub-
JINHN cutaneous,
Inhibition of intravenous;
PCSK9-LDL-R daily or every
extracellular few days
interaction
MumeTu- Mentup MHrubuposa- | BHyTpuBeHHO; ~60% Hewus- KnuHnyeckune [52]
yeckue Peptide HME BHe- eXegHeBHO BECTHO uccneposanusa Il dasbl
nenTuabl KNeTOYHOTrOo Intravenous; Unknown Clinical trial phase I
Mimetic B3auMomen- daily
peptides cteua PCSK9
C peuenTopom
nnNHN
Inhibition of
PCSK9-LDL-R
extracellular
interaction
BakuuHa Mentua, AKTMBHaa MoaKoXHO; ~15% Heus- JoknnHnyeckue [55]
Vaccine Peptide MMMYHU3aLus 1 pa3Brog BECTHO uccnenoBaHms
ONng MHayKkumu | Subcutaneous; Unknown Preclinical studies
ayToaHTUTEN annually
npoTtue PCSK9
Active immuni-
sation to induce
anti-PCSK9
autoantibodies
AHTUCMBIC- OpHoue- CHuUXKeHue MoaKoXHO; ~25% Bbicokuit KnuHuyeckne [57]
noBsble noyeyHble | cuHTesa PCSK9 3 pa3a High uccnepoBanus Il dasbl,
ONIUrOHY- ONUrOHY- B pe3ynbrate B HELleNo B HACTOsLLEE BpEMS
KNeoTuabl KNeoTuabl UHrMbupoBa- | Subcutaneous; NnpeKpaLLeHbl
Antisense Single- Hua MPHK thrice a week Clinical trial phase Il
oligonucle- stranded Reduced PCSK9 currently discontinued
otides oligonucleo- synthesis
tides due to mRNA
inhibition

Tabnuua coctaBneHa aBTopaMu No cobcTBeHHbIM AaHHbIM / The table is prepared by the authors using their own data

MpumeyarHue. PCSK9 — nponpoTtenHoBas KoHBepTasza cybTunusmnH/kekcud tuna 9; XC-JINHM — xonectepuH IMNonpoTeMHOB HM3KOM NIOT-
HocTu; HP — HexenatenbHble peakuuu; JINHM — nnnonpoTenHbl HU3KOM NAOTHOCTU.

Note. PCSK9, proprotein convertase subtilisin/kexin 9; LDL, low-density lipoprotein; ADR, adverse drug reaction; LDL-R, LDL receptor.
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