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SUMMARY

Elevated lipoprotein(a) [Lp(a)] is a causal risk factor for atherosclerosis
and is hereditary, requiring attention because there is currently no approved
medication for lowering Lp(a) in clinical practice. Even statins, which are the first-
line lipid-lowering therapy, do not lower Lp(a). After 50 years of research on Lp(a),
it has been confirmed that elevated Lp(a), defined as >125 nmol/L, is common,
affecting about 20% of the population. The European Atherosclerosis Society
and the European Society of Cardiology recommend Lp(a) testing for individuals
at risk of inherited elevated Lp(a) or those with a moderate/high-risk according
to cardiovascular assessment models. Lp(a)-lowering therapies are currently
being developed, with the HORIZON trial being notable for investigating the
impact of Lp(a) lowering with pelacarsen, which reduces Lp(a) synthesis through
messenger RNA inhibition. While awaiting formal approval decisions, individuals
with elevated Lp(a) should closely control traditional cardiovascular risk factors.
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cua bénh tim mach do xo vira: Tir bénh sinh
dén thuc hanh lam sang
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TOM TAT

Tang lipoprotein(a) [Lp(a)]l mau la yéu t6 nguy co quan trong gay xo viia
dong mach va c¢o6 tinh di truyén, rat can dugc quan tdm nghién ctu, bai vi
ngay ca statin la thudc ha cholesterol mau nén tang nhung khong gidp ha
Lp(a), va chua cé thuéc déc tri cho tinh trang nay dugc chinh thic chi dinh
trong thuc hanh 1am sang. Trai qua hon 50 nam nghién cttu vé Lp(a), bén canh
bang chiing manh vé kha nang sinh xo viia, ting Lp(a) dugc khang dinh la rat
phd bién trong cong dong, chiém 20% dan ching, véi muiic tang dugc dinh
nghia la >125 nmol/L. H6i Xa vita Dong mach Chau Au va Hoi Tim mach Chau
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Chuyén dé A

Au khuyén nghi xét nghiém Lp(a) mau cho nhing
ngudi c6 nguy co tang Lp(a) di truyén va nhiing
Nngudi cé nguy co tim mach trung binh/cao theo cac
thang diém nguy co. Cac thudc ha Lp(a) dang dugc
tap trung nghién clu, néi bat nhat 1a thd nghiém
HORIZON dénh gia hiéu qua diéu tri ctia pelacarsen,
chat gidm téng hop Lp(a) thong qua tc ché RNA
thong tin. Trong khi ch dgi chi dinh chinh thic cla
cac thudc nay, ngudi c6 tang Lp(a) can dugc diéu
chinh yéu t6 nguy co tim mach truyén thong mot
cach chat ché.

Tukhoa: Lipoprotein(a); Xoviia dong mach; Bénh tim mach.

ﬂl:\T VAN BE

Lich strnghién ctu lipoprotein(a) [Lp(a)] da trai qua
hon 50 nam, khai dau la kham pha cu trdc va thanh
phan, qua trinh sinh téng hop, sinh ly bénh cho dén
bang ching tang Lp(a) la yéu t6 nguy co tim mach
doc lap, va gan day la tién bo trong chan doén va cac
phuong phép diéu tri tang Lp(a), du phong bénh tim
mach do xo viia (Hinh 1) "2 Bai tdng quan nay sé trinh
bay céc kién thiic cap nhat vé Lp(a) trong nghién ctu
co ban cling nhu thyc hanh lam sang hién nay trong
chan doén diéu tri ting Lp(a), huéng dén cai thién suc
khoe tim mach cong dong.

Phit hién lién quan gitta Ngwdng nguy co véi Phat hign tinh da hinh
Lp(a) va bénh mach vanh  Lp(a) >30 mg/dL.  ve Kich thurdc apo(a)

]
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Hinh 1. Lugc d6 nghién ctiu Lp(a) tir khdm phd ban ddu dén diéu tri dich

NOI DUNG
Cau trig, sinh téng hop va chuyén héa Lp(a)
Cdu tricLp(a)

Lp(a) la lipoprotein mau cé cdu truc dang hinh
cau vai l6i lipid tuong dong lipoprotein ty trong thap
(low density lipoprotein, LDL) dugc quan quanh
bdi 1 apolipoprotein B100 (apoB100) c6 gan vdéi 1
glycoprotein da hinh trong lugng phan ti cao, goi la

apolipoprotein (a) [apo(a)] theo ty 1é 1:1 nho tuong
tac khéng cong héa tri va 1 lién két disulphide gilra
cys4057 cla apo(a) va cys4326 clia apoB100. Apo(a)
c6 khéi lugng 300-800 kDa, c6 cdu tric tuong dong
plasminogen - dang zymogen cla plasmin tham gia
qua trinh ly gidi cuc mau déng, gém mién hoat dong
serine protease va dau tan -N cé khoang 10-50 vong
lap dai dang 3 xoan dai 80 acid amin goi la 'kringles, K'
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4 Chuyén dé

vigiéng hinh banh quy xodn kiéuDan Mach, dugc phat
hién vao nam 1993 (Hinh 2). Mién serine protease clia
plasminogen va apo(a) cé khac biét trong hoat doéng.
Mién nay hoat déng & plasminogen. gitp tan cuc mau
dong, nhung khong hoat dong & apo(a). Cac vong lap
gilp duy tri hinh dang riéng biét clla apo(a) nho 3 lién
két disulphide néi phan t&. Néu nhu plasminogen co6
5 loai vong lap (KI-II-NII-IV-V), thi apo(a) chi chia 2 loai
vong lap (KIV-V).Vong lap KIV clia apo(a) chira 10 dudi
nhom ki hiéu KIV1-10. Méi dudi nhém clia vong lap KIV
c6 duy nhat 1 ban sao, ngoai trir dudi nhém KIV2 c6
>40 ban sao, tao nén tinh da hinh cao clia apo(a), véi
hon 30 dong phan da dugc phat hién. Tinh da hinh clia
cau tric vong lap KIV déng gép 30-70% khai luong
Lp(a). Cac déng phan apo(a) nhé chi cé 10-22 ban sao
KIV (3). Cling chinh dac diém da hinh nay khién phan
b6 ndng d6 Lp(a) & cac ching toc la khac nhau, dao
dong trong ngudng 0,1-300 mg/dL (0,2-750 nmol/L).
Trong dé, ty lé tang Lp(a) >30 mg/dL (75 nmol/L)
khoang 20% dan so (2).

e i [TV
KV s

Hinh 2. Céu tric hat Lp(a) va LDL

Sinh téng hop va chuyén héa Lp(a)

Qua trinh sinh téng hop va chuyén hoa Lp(a) dién
ra & gan (Hinh 3). Trong dé, phién ma va dich ma gen
LPA & vi tri nhiém sdc thé 6g26-27 tao ra tién chat
apo(a) co trong lugng phan ti thap, sau do sé van
chuyén dén lugi ndi chat dé glycosyl hoa thanh dang
trudng thanh cé thé lién két vai hat LDL tu do trong
mau hodc trén bé mat té bao gan hoac trong noi bao.
Viéc 1ap rap Lp(a) dién ra theo 2 budc: dau tién cac
vong lap KIV5-8 clia apo(a) gan cdng héa tri vao dau
tan N- clia apoB100; sau dé, géc cysteine (cys) khong

ghép cap tai KIV9 clia apo(a) (cys1567) tao cau noi
disulfide v&i cys4326 thuéc phan tir apoB100 cutia hat
LDL. Cac nghién ctru cho thdy c6 tuong quan nghich
gitta nbng d6 Lp(a) trong mau va kich thudc dong
phan apof(a). That vay, murc Lp(a) trong mau cao hon
khi cac déng phan apo(a) kich thudc nho, do cac déng
phan kich thudc nhd mat it thai gian dé truéng thanh
va dugc tiét ra nhanh hon, nén téc d6 tao Lp(a) dién
ra nhanh hon, va dan dén néng do Lp(a) trong mau
cao hon so véi cac dong phan apo(a) kich thudc I6n 2.

Qua trinh di héa Lp(a) cling dugc thuc hién chinh
3 gan, giéng nhu LDL, cing théng qua con dudng
thu thé LDL (LDL receptor, LDLR), ttic 1a phu thudc
vao sé lugng-chic nang LDLR trén bé mat té bao
gan. That vay, cac nghién ctu in-vivo & nhiing ca thé
¢ cung dang déng phan apo(a) nhung khac nhau
vé ndng doé Lp(a) trong mau cho thay su khac biét vé
noéng do6 Lp(a) chd yéu la do su khac biét vé toc do
san xuat Lp(a). Tuy nhién, vai tro chinh chi phéi nong
do Lp(a) trong mau la bai qua trinh san xuat Lp(a),
trong khi di hoa Lp(a) & gan théng qua LDLR tac déng
it dén néng do Lp(a) trong mau. Cac nghién cdu su
dung té bao gan nguyén phat & nguai cho thay rang
con ¢6 ca ché khac hap thu Lp(a) vao té bao doc lap
vGi LDLR. Trong cac nghién ciu vé tang cholesterol
mau gia dinh, mot s6 trudng hgp cé it/khéng cé hoat
déng ctia LDLR c6 thé gidm di hoa Lp(a), nhung thuc
té néng doé L(a) khong tang dang ké, gagi y su hdp thu
Lp(a) vao trong té bao cutia Lp(a) c6 thé xay ra thong
qua cac thu thé khac nhu PIgRKT. Noi chung, néng
dé Lp(a) mau dugc duy tri 8n dinh nhd can bang qua
trinh sinh téng hop va di héa, cht yéu dugc xac dinh
bai dac diém di truyén clia gen LPA, biéu hién day da
sau 2 tudi va dat muc én dinh sau 5 tudi, nhung c6
thé tang 1én cho dén khi trudng thanh. Tinh da hinh
cla cau tric vong lap KIV dong gép 30-70% ndng
dé Lp(a). Trong do6, ndong dd Lp(a) mau & ngudi cd
doéng phan apo(a) kich thudc nhé cao gap nhiéu lan
50 v&i ngudi mang déng phan apo(a) kich thudc 16n.
Tuy nhién, muc do apo(a) kich thuéc nhé phu thuéc
vao dac diém di truyén. Hién c6 hon 500 bién thé di
truyén clia gen LPA dugc xac dinh. Mot s6 bién thé di
truyén lam tang ty l1é déng phan apo(a) kich thudc
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nho va c6 ndng d6 Lp(a) cao hon dang ké, trong khi
mot s6 bién thé di truyén tao ra déng phan apo(a)
kich thudc I6n, nén khéi luong trong mau c6 thé van
I6n nhung sé lugng hat Lp(a) trong mau thi it. Ngoai
gen LPA, cac gen APOE, CETP va APOH ciing c6 lién
quan dén nong dé Lp(a). Khac véi cac lipoprotein
mau khac, néng d6 Lp(a) méau én dinh va chiu anh
hudng chl yéu béi yéu té di truyén cling anh hudng

Long mach
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Tang Lp(a) mau va xo vira dong mach
Co ché'sinh xo vira cia Lp(a)

Lp(a) tham gia vao qua trinh chira lanh vét thuong,
thac day stia chita mé va tai cau tric mach mau*. Tuy
nhién, cac hat Lp(a) dudng kinh dudi 70 nm c6 thé
di chuyén tu do qua hang rao ndi mé tuong tu nhu
LDL, nén c6 thé bi gil lai trong thanh déng mach, tir
do khai phat qua trinh co hinh thanh mang xo vifa.
Lp(a) gdy viéem mach théng qua kich thich phan tirkét
dinh té bao mach mau loai 1 (Vascular Cell Adhesion
Molecule-1, VCAM-1) va E-selectin trong céac té bao
néi m6 dong mach vanh cta con ngugi. Cac mo xo
vifa, nhat la trong mang xa via bi nt v, co rat nhiéu
Lp(a), tap trung cung vi tri véi dai thuc bao, hién ro
khi nhuém héa epitope. Lp(a) gay xa vira rat manh,
la vi ngoai 6 tat ca cac dac tinh gay xo vira cla LDL,
thi do tinh trang oxy héa phospholipid (Oxidized
Phospholipids, OxPL) xay ra & nhiéu vi tri nhu 16i lipid,
apoB100 va vi tri KIV-10 clia apo(a), kich thich hoat
déng clia bach cau don nhan, dai thuc bao, té bao noi
mé, t&€ bao co tran, té bao tai té chic van tim, thic ddy
phan Uing viém, hinh thanh mang xa viia. OxPL déng
vai trd phdi tir cho cac thu thé trén bé mat té bao
nhu TLR2 (Toll-like receptor 2), CD36 va LPAR (LysoPA
receptor) kich thich cac con dudng truyén tin hiéu noi
bao dan dén thay d6i biéu hién gen va kiéu hinh®. Qua
do, té bao ndi mod cd hién tugng tang biéu hién cda
cac gen tién-viém, gen tién-dinh, va thay doi trong
chuyén héa dudng va gidm chiic nang hang rao béo
vé, 16i kéo cac bach cau don nhan tur trong long mach
xam nhap vao thanh mach. OxPL con thuc day té bao

cd tron thanh mach tang sinh va chuyén héa thanh
dai thuc bao. Bach cau don nhan/dai thuc bao tang
bi€u hién gen tién viém va chét theo chuong trinh,
khai phat viém, hinh thanh xo viia.
Tang Lp(a) la yéu té nguy co déc Idp cia bénh tim
mach do xo'vita

Tang Lp(a) trong mau la yéu t6 nguy co doc lap
déi véi bénh tim mach do xo vita nhu bénh déng
mach vanh, dét quy, bénh déng mach chi dudi va
hep déng mach chq, lam gia tang ty 1é t&f vong do
tim mach va tf vong chung (Hinh 4) é. Cac phan tich
dir liéu t6ng hop clia 69.764 ngudi dan dugc theo
déi lau dai tai Cophenhagen, Pan Mach, bao gom
nghién ciu Copenhagen City Heart Study, CCHS) va
Copenhagen General Population (CGPS), xac nhan
muc Lp(a) cao han rd rét & nhém dan s6 ti vong do
tim mach va tf vong do moi nguyén nhan 7. Theo d¢,
ty s6 nguy cd (hazard ratio, HR) tr vong do tim mach &
nhém tang Lp(a) v&i muc bach phan vi tha 91-95 (70-
93 mg/dL) va thit 96-100 (>93 mg/dL) lan luot la 1,32
[khodng tin cay [KTC] 95%, 1,12- 1,56] va 1,50 [KTC
95%, 1,28-1,76], so vd&i dudi muc thi 90 (<70 mg/dL).
Hon nlta, nhém tang Lp(a) trén bach phan vi thi 95
(>93 mg/dL) cé nguy co ti vong do moi nguyén nhan
cao hon (HR = 1,20 [KTC 95%, 1,10-1,30]). BPang luu y,
tang Lp(a) khong lién quan dén tlir vong do nguyén
nhan ngoai tim mach, ma anh hudng r6 rét clia tang
Lp(a) d6i véi tudi tho gan nhu hoan toan la do bénh
tim mach. Thém n(a, thir nghiém lam sang JUPITER
ghi nhan dnh huéng clia tang Lp(a) lam tdng dang ké
nguy ca tim mach, déc lap véi muc LDL-C dat dugc &,

Nhéi mau ndo

1.60 (1.24-2.05)

Suy tim
1.57 (1.32-1.87)

1.79(1.18-2.73)

Hep vdi hoa van
dong mach cha
2.00 (1.20-3.40)
2.90 (1.80-4.90)

Nhéi méu co ti
1.85 (1.50-2.26)

2,47 (1.54-3.96)

Bénh dgng mach chi dudi
1.60 (1.30-2.00)

Tu vong tim mach
1.50 (1.28-1.76)

Tir vong do moi
nguyén nhin

1.20 (1.10-1.30)

Hinh 4. Tdng Lp(a) mdu la yéu té nguy co bénh tim mach
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Hién tai va tuong lai quan ly tang Lp(a) mau
Chdn dodn tdng Lp(a) mdu va tng dung trong phén
tdng nguy co tim mach

Vao ndm 2016, Ho6i Tim mach Chau Au da bat
dau khuyén nghi vé sang loc tang Lp(a) & nhiing
Nguadi co6 nguy co cao, bao gém ca nhiing ngudi mac
bénh tim mach s6m, dé€ phan tang nguy co va mé ta
dac diém cua réi loan lipid mau °. Khuyén cdo quan
ly cholesterol mau 2018 ctia H6i Tim mach Hoa Ky/
Trudng mdén Tim mach Hoa Ky chi dinh xét nghiém
Lp(a) khi c6 tién st gia dinh méac bénh tim mach do
X0 vlia s6m hoac tién st ban than mac bénh tim
mach do xo vita ma khéng dugc gidi thich bai cac
yéu t6 nguy co chinh, va tang Lp(a) cao nén dugc
coi la yéu t6 nguy co tim mach quan trong ™. Dua
trén cac bang chiing vé tac dong clia tang Lp(a) dén
bénh tim mach, Hoi Tim mach Chau Au va Hoi Xo
vita Déng mach Chau Au khuyén nghi do Lp(a) it
nhat 1 1an trong doi cho tat cd moi ngudi dé sang
loc, phat hién sém nhitng nguai tang Lp(a) di truyén
& muic >180 mg/dL (430 nmol/L) véi nguy ca rat cao
bénh tim mach do xo vira, tuong duong véi ngudi
mac tang cholesterol mau gia dinh thé di hop tu.
Xét nghiém Lp(a) cing nén dugc thuc hién néu cé
tién st gia dinh mac bénh tim mach sém, va dung
dé phan tang chinh xac hon cho nhiing ca nhan &
ranh gigi nguy co tim mach trung binh va cao khi
dung cac thang di€ém nguy ca ''. Nguéng chan doén
xac dinh tang Lp(a) la 125 nmol/L (=50 mg/dL). Viéc
chan doén tang Lp(a) nén dua trén don vi nmol/L
hon la don vi mg/dL. TAc déng gay xd vira déng
mach phu thuéc nhiéu vao sé lugng hat Lp(a) trong
mau hon s6 tong khéi lugng Lp(a). Gia tri Lp(a) mau
khi b6 sung trong cac bé cédng cu udc tinh nguy co
bénh tim mach do xo via, vi du nhu thang diém
SCORE ¢6 thé cai thién khd nang du bao bénh tim
mach, tir d6 dé ra cach tiép can diéu tri va du phong
phu hgp 2.

Diéu tritdng Lp(a)

Diéu tri gidm Lp(a) c6 thé la can thiét dé du phong
tién phat, du phong thi phat bénh tim mach. Két qua
thir nghiém lam sang HPS2-THRIVE (Heart Protection
Study 2-Treatment of HDL to Reduce the Incidence

of Vascular Events) cho thay gidm muc Lp(a) it nhat
80 nmol/L (=40% muic nén) c6 thé gidm c6 y nghia
nguy cG bién c6 bénh tim mach do xa vira "2 Tuy
nhién, hién chua c6 khuyén cdo chinh thiic vé thoi
diém bat dau st dung cac liéu phap ha Lp(a) mau,
cling nhu muc Lp(a) can dat. Gan day, qua phan tich
dir liéu tir nghién ctru quan thé CGPS (Copenhagen
General Population Study) giai doan 2003-2015,
CCHS (Copenhagen City Heart Study) giai doan
1991-1994 va CIHDS (Copenhagen Ischemic Heart
Disease Study) giai doan 1991-1993, dé du phong
thd phat bénh tim mach, dich Lp(a) nén xem xét &
muc <50 mg/dL (105 nmol/L) 3. Trong khi &6, trong
tuang lai sé can tién hanh cac nghién ciu xac dinh
muc Lp(a) muc tiéu trong du phong nguyén phat
bénh tim mach.

Hién nay, chua c6 loai thuéc dac biét giam
Lp(a) dugc chap thuan cho st dung lam sang.
Do d6, nhitng ngudi tang Lp(a) can dugc kiém
soat nghiém ngat cac yéu té nguy co tim mach
truyén théng: bo thudc 14, tranh van dong tinh
tai, ché dé an kiéng hagp ly, kiém soat can nang,
dudng mau, tang huyét ap, LDL-C dat muc tiéu 25,
Bang 1 téng hgp tac dung clla mot sé liéu phap
ha lipid mau dén kha nang giam Lp(a) mau '*5.
Pang luu y, nhom statin la thuéc nén tang trong
ha LDL-C mau nhung khéng cé tac dung déi véi
ki€ém soat Lp(a) '®"7. Tham chi, diéu tri bang statin
c6 thé lam tang néng do Lp(a) trong huyét tuong.
Trong phan tich gop cula Sotirios Tsimikas va céng
sy goém 5256 bénh nhan (1371 dung gid dugc va
3885 dung statin) ti 6 th nghiém ngau nhién vai
statin (atorvastatin 10 mg/ngay va 80 mg/ngay,
pravastatin 40 mg/ngay, rosuvastatin 40 mg/ngay
va pitavastatin 2 mg/ngay), so véi trudc diéu tri,
muc Lp(a) mau thay d6i +8,5% t&i +19,6% & nhdm
statin va -0.4% t6i -2.3% & nhém gid dugc '°.

Gan day, thudc tc ché RNA, lam giam sinh téng
hop Lp(a) nhu pelacarsen [APO(a)-LRx] (chat d6i
khang oligonucleotid lién hgp GalNAc3), olpasiran
(RNA can thiép nhé) va SLN 360 (ARN can thiép nhd)
hidia hen hiéu qua diéu tri dich tang Lp(a). Trong thi
nghiém |am sang pha 2 gan day trén nguai truéng
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thanh, pelacarsen [APO(a)-LRx] c6 hiéu qud gidm
dang ké muc Lp(a) phu thudc liéu st dung: -35% &
liéu 20 mg mai 4 tuan, -56% & liéu 40 mg mai 4 tuan,
-58% & liéu 20 mg moi 2 tuan, -72% & liéu 60 mg
maoi 4 tuan va -80% & liéu 20 mg méi tuan, trong khi
dé khong cé su khac biét dang ké gilra bat ky liéu
pelacarsen [APO(a)-LRx] so véi gia dugc vé s6 lugng

Badng 1. Cdc thudc trién vong trong diéu tri tdng Lp(a) mdu

tiéu cau, chic nang gan va than '8, Thit nghiém lam
sang pha lll Lp(a)-HORIZON danh gia hiéu qua diéu
tri cta pelacarsen cho 7680 ngudi mac bénh tim
mach do xo vira ciing dang dugc tién hanh (https://
clinicaltrials.gov/ct2/show/NCT04023552). Néu céac
thtr nghiém nay thanh cong, thuéc nay co6 thé sé
dugc xem xét st dung dé du phong thi phat.

Thuéc Tac dong dén mic Lp(a) mau
Statin Khong dong nhat, tham chi lam tang 8-24%, ¢4 thé do téng tiét apo(a) thong qua PCSK9
Ezetimibe Khong anh hudng
Fibrate Khong anh hudng
Gan acid mét Khong anh hudng
Bempedoic acid Khong nh huéng
Niacin Gidm 20-30%, c6 thé nhg tic ché viing khéi ddng LPA thdng qua AMP vong
Khang thé don dong PCSK9 Gidm 26,9% véi evolocumab (FOURIER);
Gidm 25,6% véi alirocumab (ODYSSEY)
Indlisiran Gidm 18,6% (ORION-11)
Mipomersen Giam 20-40%
Lomitapide Giam 17%
Loc lipid mdu Giam 35%
Pelacarsen Gidm 80%
Olpasiran Giam 90%
SLN360 Gidm 98%
KET LUAN TAI LIEU THAM KHAO

Tang Lp(a) mau la yéu té nguy co quan trong
cla bénh tim mach, tac déng nhan qua manh dén
su khai phat va phét trién clia xo vita déng mach.
Hién nay, cac liéu phap ha lipid co ban nhu statin
c6 hiéu qua rat han ché trong ha Lp(a) mau, nén rat
can phat trién cac phuong phap diéu tri mai. Trong
dé, dua trén cac thi nghiém gan day, hiéu qua giam
Lp(a) mau cta thudc uc ché RNA vdi thir nghiém
HORIZON la hita hen nhung can thém bang ching
vé tinh an toan va hiéu qua trudc khi ap dung cho
thuc hanh lam sang.
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