Tran Thai Son

CAC CHAT U'C CHE PCSKaO:
KY NGUYEN MOI TRONG
LIEU PHAP HA LIPID MAU

Theo: “Chaudhary R, Garg J, Shah N, Sumner A. PCSK9 inhibitors: A new era of
lipid lowering therapy. World J Cardiol. 2017 Feb 26;9(2):76-91.
doi: 10.4330/wjc.v9.i2.76.”



CORE TIPS

Tran Thai Son PCSKO9 Inhibitors

0 Tang lipid mau 1a yéu t6 nguy co quan trong ctia bénh tim mach (CVD)
3 Diéu tri bang cac chat irc ché HMG-CoA reductase (cac statin) & liéu
thich hop chirng té lam gidm cac bién c6 CVD
Q Nhwng doi v&i nhirng bénh nhan
0 khéng dung nap statin
O van phat trién CVD & liéu statin téi da
O tang cholesterol mau nang
Thi sao?
O Evolocumab va Alirocumab
M¢&i dwoec FDA phé duyét
Ha LDL-Cholesterol (LDL-C)
Uc ché proprotein convertase subtilsinkexin type 9 (PCSKO9)
Ngan chan sy pha huy LDL receptor (LDLR)
Ha mic LDL-C nhiéu hon so v&i liéu phap statin don déc
0 Cac chat rc ché PCSK9 s& mé ra mét ky nguy@n mai trong liéu phap
ha lipid mau

OO0 0
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U Proprotein convertase subtilisin/kexin type 9

O Protease & gan c6 kha nang gan két va nhap néi cac LDLR vao lysosome >
gay phan hay cac LDLR

0 Tang: Tang cholesterol mau c¢o tinh gia dinh va CVD trwdc tudi

0 Gidm: LDL-C mau thap va ty 1& mac CVD thap

O Co lién quan den sterol regulatory element binding protein-2 (SREBP 2)

/ CHOLESTEROL HOMEOSTASIS FATTY ACID METABOLISM \
/ ABCA1 CPT1A
[ ABCG1 CROT \

NPC1 HADHB
AMPK AMPK
g .y SIRT6
- - \@
SREBP2 HMGCR (cholesterol biosynthesis)
LDLr (lipoprotein uptake) CELL PROLIFERATION
i © s
ff/ low r;lzizzterol — . SRR miR-33a \ @ PIM-1
Srebp2 miR- SHSa —» TRANSCRIPTION
SREBP1 ACC (Fatty acid synthesis) miR-33b RIP-140
nsulin W FAS (Fatty acid synthesis)
LXR ligands I @l
l' miR-33b
e () sReBPte GLUCOSE METABOLISM

SIRT6
IRS2 J




CHUC NANG CUA PCSK9

Tran Thai Son PCSKO9 Inhibitors

PCSK9 Mechanism of Action
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QTang hap thu cholesterol & té bao biéu mé rudt

QGiam tdng hop cholesterol

QC6 vai trd trong chuyén hoa triglyceride va s tich tu
triglyceride @ mé m& ndi tang

dTang bai tiét chylomiron, diéu hoa can bang cholesterol &
té bao rudt

A Giadm trinh dién co-receptor CD81 (c6 lién quan dén nhiém
HCV, tuy nhién van chwa cé két luan chinh thirc)

QUc ché PCSK9 (& té bao beta dao tuy chudt) gay ha
insulin mau, tdng dwdng mau, va mat dung nap glucose, té
bao dao tuy bj tdn thwong (tuy nhién di liéu 1am sang
chwa chirng minh dwoc day 1a bién chirng cla tac dung trc
ché PCSKO9)



CAC CHIEN LUOC UC CHE PCSK9

QUc ché tong hop PCSK9

d Gene silencing (st dung antisense oligonucleotides hay siRNA)
dNgan chan sw gan két cia PCSK9 véi LDLR

Q Khang thé don dong

O EGF-A (epidermal growth factor-like repeat A)

O Mimetic peptides hay adnectins

AWUc ché vi tri tw xac tac cia PCSK9
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Bat hoat gen (Gene Silencing)

Antisense therapy
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Bat hoat gen (Gene Silencing)
Antisense therapy

OBMS-84442: thir nghiém tién lam sang cho thay giam LDL-
C 38% va tang trinh dién LDLR sau 6 tuan, dirng lai & tho
nghiém lam sang pha 1

dSPC5001 va SPC4061: gidm LDL-C 50% (tién I1dm sang),
drng & thir nghiém lam sang pha 1.



CAC CHIEN LUOC UC CHE PCSK9

Tran Thai Son

RISC: RNA-
induced
silencing
complex

Bat hoat gen (Gene Silencing)

siRNA
——— siRMNA-2T
Duplex
——— e 21 mer siRNA
- = Duplex
Dissociate l
:——____________;;____5@
(______—————rg

5' Cap Target mRNA

t

e —
—, mRMNA Degradation
<

https://www.origene.com/products/rnai/sirna-oligo-duplexes

PCSKO Inhibitors



CAC CHIEN LUOC UC CHE PCSK9

Tran Thai Son PCSKO9 Inhibitors

Bat hoat gen (Gene Silencing)
siRNA

Qinclisiran (ALN-PCS):
> Gi‘ém PCSK9 va LDL-C phu thudc liéu
> Liéu 0.4 mg/kg: giam PCSK9 70%, LDL-C 40%

“‘Plasma PCSK9 enhances the degradation of LDL receptor, resulting in
accumulation of LDL-C in the circulation. Current approaches with
monoclonal antibodies sequester circulating PCSK9 but require
frequent injections. Inclisiran inhibits translation of PCSK9 mRNA and
thus switches off PCSK9 production and provides advantages over
monoclonal antibodies with an infrequent dosing interval of twice a
year to reduce LDL-C by over 50%. Ongoing studies will establish the
long-term safety of inclisiran in patients with high cardiovascular risk
and an elevated LDL-C™*

* Nishikido T, Ray KK. Inclisiran for the treatment of dyslipidemia. Expert Opin Investig Drugs. 2018 Mar;27(3):287-294. doi:
10.1080/13543784.2018.1442435. Epub 2018 Feb 22.



CAC CHIEN LUOC UC CHE PCSK9

Tran Thai Son PCSKO Inhibitors

Khang thé don dong

Plasma Cell

Antigen
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. * ,

Khang thé don dong

antigen antibody

™
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polyclonal antiserum monoclonal antibodies

https://bio.libretexts.org/TextMaps/Map%3A_Microbiology (OpenStax)/20%3A_Laboratory_Analysis_of the Immune_Response/20.2%3A_D
etecting_Antigen-Antibody _Complexes_in_vitro
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Khang thé don dong

Polyclonal

* |nexpensive to produce

* Short turnaround time

* Broad utility

* Requires ~1mg of antigen
= Pultiple host species

Advantages

* Limited availability
* | pt-to-lot variation

* Difficult to reproduce

Disadvantages

When to
Choose

* Meed gqualitative detection
= Meed antibody guickly

* Meed low cost antibody

* Meed high affinity

Monoclonal

* Linlimited supply
* L ot-to-lot consistency
* High specificity

* Cost of development
* 4-6 month development

* Requires 5+ mg of antigen

* Meed quantitative detection
* Meed consistent antibody
* Meed high specificity
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Khang thé don dong
San xuat khang thé da dong
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Khéng the don d(‘)ng HAT: Hypoxanthine-Aminopterin-Thymidine
HGPRT: Hypoxanthine-guanine

San xuat khang the don dong phosphoribosyltransferase
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Cells (HAT Selection) specificity
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Khang thé don dong

dHién la phuvong phap trc ché PCSK9 va lam giam murc
LDL-C hiéu qua nhat
dGbOm cac chat:
O Alirocumab (AR236553/REGN727)
O Evolocumab (AMG145),
0 RG7652,
O LGT209,

4 1B20
U Bococizumab (RN316/PF-049 50615)

dAlirocumab va Evolocumab da dwoc FDA cap phép
dBococizumab dang duwoc nghién ciru lam sang pha 3*

*Pfizer withdrew the drug from development in November 2016, determining that it was "not likely to provide
value to patients, physicians or shareholders
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Khang thé don dong

dBococizumab
QGan két véi PCSK9 theo cach thire nhay cdm pH
4dT,,, va thoi gian tac dung dai
QM6t s6 thdr nghiém 1am sang*

*Chaudhary R, Garg J, Shah N, Sumner A. PCSK9 inhibitors: A new era of lipid lowering therapy. World J Cardiol. 2017 Feb
26;9(2):76-91. doi: 10.4330/wjc.v9.i2.76.
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Cac chién lwoc khac

JAdnectin (hay monobody)
dCac chat e ché peptide phan tlr nhd
dThe Idm sang pha 1: giam LDL-C t&i 48%
QUu diém:
0 Nhé hon mAb nén ré hon va dé san xuat
O Khéi phat tac dung nhanh (nghién ctru tién [am sang)
dCac nghién clru 1am sang tiép theo dang dworc tién
hanh

QUWc ché vi tri tw xdc tac ciia PCSK9
dPang dwoc nghién ctwu tién 1Am sang
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Alirocumab
d Cac thtr nghiém lam sang*
d Dwgc dong hoc va dwoc lwe hoc:
75mg, 150mg
SC
Tmax 3-7 ngéy
3-4 liéu dé dat ndng dod thudc & trang thai dirng
V, (IV) 0.04 - 0.05 L/kg
T, 17-20 ngay (thdi gian cho thudc 2 tuan)
Pao thai: ndng do thap: bao hoa vi tri gan két béi khang thé), ndng dd cao:
phan giai protein
PCSKO tw do trong méau va mirc LDL-C gidm t6i da twong ng sau 3 va 15
ngay
Khéng can diéu chinh liéu & ngwdi suy gidm chirc ndng gan than nhe hoac
trung binh
Chuwa c6 théng tin d6i véi ngudi suy gidm chirc ndng gan than nang

L 0O O poopo0dDp

*Chaudhary R, Garg J, Shah N, Sumner A. PCSK9 inhibitors: A new era of lipid lowering therapy. World J Cardiol. 2017 Feb
26;9(2):76-91. doi: 10.4330/wjc.v9.i2.76.
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Alirocumab
0 ADR: viém mai hong, phan &ng & vij tri tiém, nhiém cdm, nhiém tring
duwdng tiéu, tiéu chay, viém phé quan, dau co, co that co, viém xoang,
ho, vét bam & da, dau co. Phan (rng dj (rng va tdng men gan la 2 ADR
pho bién khién bénh nhan ngung s dung thudc
O ROAi loan nhan thic?
Q Khang thé khang thudc?
d CCPB: bénh nhan man cam nang
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Evolocumab
dCac thtr nghiém lam sang*
U Dwogc dong hoc va duwoc lwe hoc:
asc o
O 140 mg 2 tuan/lan
Q 420 mg 1 thang/lan
QT,. 3-4 ngay sau 1 liéu don
dV,3.3L+0.5L (dose 420mgq)
O Thoi gian dat nong do thude & trang thai dirng: 12 tuan dung thubc
QT,, 11-17 ngay
d Mrc LDL-C gidm t6i da sau 14 ngay
Q Chuwa c6 théng tin vé sir dung thudc & nhirng doi twong suy gidm
chirc nang gan than

*Chaudhary R, Garg J, Shah N, Sumner A. PCSK9 inhibitors: A new era of lipid lowering therapy. World J Cardiol. 2017 Feb
26;9(2):76-91. doi: 10.4330/wjc.v9.i2.76.
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Evolocumab

JADR: Viém mii hong, nhiém trung ho hép trén, dau lwng,
budn ndn, cac rdi loan trén tim: trdng ngwe, dau that nguc,
ngoai tdm thu that. Gay ngirng thudc: dau co, budn ndn, hoa
mat chong mat.

[ RA&i loan r]hén thirc? ,
0 Khang thé khang thubc?
A CCD: Tuwong tw Alirocumab
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JCo lgi ich dac biét trong diéu tri tang cholesterol mau
0 Co tinh chat gia dinh
d Khong dung nap statin , ,

A LDL-C van tang cao ¢ liéu statin toi da c6 thé dung nap duwoc
QPhoi hop véi statin liéu thap: gidm LDL-C hiéu qua hon va
tranh ADR cUa statin (liéu statin cao va thap cé tac dung
gidam LDL-C twong dwong nhau khi phdi hop véi chat te

ché PCSKO9)

Bat loi:

0 Thdng tin chirng té tac dung giam cac bién co CVD chwa day du (da
c6 bang chirng dau tién veé loi ich 1am gidm nguy co’ tir vong cta
cac chat trc ché PCSK9*)

A Gia thanh dat

0 Chwa c6 théng tin vé cac bién c6 CVD bat loii do tac dung cua
thuoc

* Gregory G. Schwartz et al., The ODYSSEY OUTCOMES Trial: Topline Results Alirocumab in Patients After Acute Coronary
Syndrome. American College of Cardiology — 67th Scientific Sessions, March 10, 2018



MOT SO CAP NHAT TRONG

PIEU TRI ROI LOAN LIPID MAU

12017 AACE Guidelines for Management of Dyslipidemia and
Prevention of Atherosclerosis

12016 ESC/EAS Guidelines for the Management of
Dyslipidaemias

AdKhuyén céo vé chan doan va diéu tri rdi loan Lipid 2015 cla
HOI Tim Mach hoc Viét Nam






