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SUMMARY

This review presents an overview of pharmacogenomics and
pharmacogenetics in clinical practice (PGx) to pharmacogenomics in lipid-
lowering therapies. Statins are the first-line choice in Lipid-lowering therapy
to reduce cardiovascular risk, then Non-Statin Lipid-Lowering Therapies and
Novel Lipid-Lowering Therapies. The purpose of this review was to introduce
the genomic variations in pharmacodynamics and pharmcokinetics of lipid-
lowering drugs. Loss-of-function and gain-of-function variants significantly
affect metabolism and transport. Itis evidence to choose the right druganh the
appropriate dose. Common pharmacogenomics in lipid-lowering therapies
are ABCG2, CYP3A4, HMGCR, LDLR, SLCO1BI1, etc. FDA recommends testing
pharmacogenomics in the clinical practice, and online reference information
at PhamGKB. Physicians can search and consult the clinical practice guidelines
for testing and using pharmacogenomics from international organizations
such as CPIC (American), DPWG (Holand), etc.

Key words: Pharmacogenetics; Pharmacogenomics; Lipid-lowering therapies.

Ung dung hé gen thuéc trong diéu tri réi loan lipid mau

Tacgialién hé

PGS.TS. Luong Thi Lan Anh
Boman Y Sinh hoc Di truyén,
TruGng Dai hoc Y Ha Noi

Trung tam Di truyén Lam sang,
Bénh vién Dai hocY Ha Noi

Email: luongthilananh@hmu.edu.vn

Ngay nhan: 16/6/2023
Ngay Chap nhan: 10/7/2023
Ngay xudt ban online: 01/8/2023

Mau trich dan: Luong TLA. J
Vietnam Cardiol 2023;106:5-15

Luong Thj Lan Anh®
Truong Pai hoc Y Ha Noi

TOM TAT

Bai téng quan trinh bay nhiing khai niém vé hé gen va di truyén dugc ly trong
thuc hanh 1am sang, sau dé tim hiéu hé gen thudc trong diéu tri réi loan lipid mau.
Thudc statin dugc lua chon dau tién trong diéu tri réi loan lipid mau, giam nguy
€3G cac bénh ly tim mach, ti€p dé la nhém thudc khong statin va hién nay 6 liéu
phap diéu tri mai cho ha lipid mau da va dang duoc phat trién. Noi dung bai sé
cung cap cac thong tin vé bién thé hé gen lién quan dén dugc ddng hoc va dugc
luc hoc ctia thudc diéu tri réi loan lipid mau, cac bién thé gen gay giam, mat,
tang chuc nang anh hudng dén chuyén hoa, van chuyén cac chat. Bay la can
U dé lua chon thuéc va diéu chinh liéu phu hop. Cac gen thudc diéu tri réi loan
lipid mau thudng gép la ABCG2, CYP3A4, HMGCR, LDLR, SLCO1B]1...FDA khuyén
cdo thuc hanh hé gen thuéc trong diéu tri, thong tin tra ciru tham khao truc
tuyén tai PhamGKB va theo hudng dan thuc hanh ctia mét s6 t6 chiic hiép hoi
thé giGi vé& hé gen thudc nhu CPIC (M§), DPWG (Ha Lan). ..

Tur khéa: Di truyén dugc ly; Hé gen duoc ly; R6i loan lipid mdu.
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DAT VAN BE

Méi nguidi c6 thé cé su dap ting thudc khac nhau
trong qua trinh diéu tri bénh. Thuéc tuong tac véi cac
thu thé dé tao ra nhimng thay déi chic nang té€ bao,
phan t va toan bé ca quan trong co thé. Cac thu thé
dugc quy dinh téng hop bai hé gen hay néi cach khac
la do vat liéu gbc di truyén. Dy chinh la co s& cho
viéc ca thé hoa diéu tri va phong bénh. Y hoc ca thé
hoéa hay con goi la y hoc chinh xac, diéu chinh céc liéu
phdp, phong ngua bénh tat va duy tri stic khde cho
tling ca thé ngudi bénh, trong d6, hé gen dugc ly hay
hé gen thuéc déng vai trd 1a cdng cu chinh dé ci thién
két qua va ngan ngura cac tac dung phu ctia thudc.

Hiép hoi Tim mach Hoa Ky udc tinh chi phi cham
soc tim mach hang nam & nuéc nay la 316,6 ty d6 la
My, trong d6 chi phi cho ké don thu6cla 32,8ty dola'.
Trén thuc té, viéc dap ung thudc khac nhau gitra cac
ngudi bénh, thay déi ti lgi ich ti thi€éu dén tac dung
phu. Vi vay, moi né luc hién nay dang tap trung dé
giam thiéu su thay d6i nay, nham cai thién stic khoe
tim mach cho nguai bénh. Yéu té di truyén gop phan
vao su thay déi nay, dé la muc tiéu lau dai cta linh
vuc Di truyén dugc ly (Pharmacogenetics) hay Hé gen
dugc ly (Pharmacogenomics) trong diéu tri va phong
bénh noi chung va bénh ly tim mach néi riéng.

Trong diéu tri réiloan lipid mau, do ¢ sukhac biét vé
cau truc di truyén & moi ngudi nén moi ngudi bénh cé
thé phan tng khac nhau véi thuéc ha lipid mau. Nhimng
khéc biét di truyén nay anh hudng dén co thé hap thy,
van chuyén, chuyén hoa hodc dao thai cac loai thudc ha
lipid mau. Vi vy, nguy cd mac bénh tim mach ctia méi
ngudi cling khac nhau do su khac biét vé thanh phan
di truyén va cach ca thé ho dap ung céc loai thuéc ha
lipid mau. Viéc hiéu biét thém vé hé gen thudc diéu tri
réi loan lipid hay thuéc ha lipid gitp cai thién hiéu qua,
nang cao do an toan téng thé va dat dugc liéu phap
diéu tri lau dai. Ngay cang nhiéu cac loai thudc, trong do6
6 thuéc diéu tri r6i loan lipid mau dugc FDA phé duyét
hay dan nhan véi cac bién thé hé gen, nhdm muc tiéu
phan t&r nham nédi bat xu hudng trong kham pha tac
dung clia thuéc. Diéu nay ching té dugc vai tro ngay
cang tang cla di truyén dugc ly (ing dung trong thuc
hanh 1dm sang, ca thé hoa diéu tri.

Bai tong quan trinh bay nhiing khai niém co ban
vé mét linh vuc dang dugc quan tam hién nay la Di
truyén dugc ly hay Hé gen dugc ly, iing dung ctia di
truyén duagc ly trong diéu tri réi loan lipid mau nham
muc tiéu ca thé hoa diéu tri.

Khai niém vé Di truyén dugc ly (Pharmacogenetic)
va Hé gen duoc ly (Pharmacogenomic)

Di truyén Dugc ly hoc hay Di truyén Dugc ly
(Pharmacogenetics), nghién ciu cac bién thé gen
tac dong dén su thay déi trong dap ting clia ca thé
doi véi mot loai thudc (hoac nhém thudc). Cac bién
thé di truyén hay bién thé gen c6 anh huéng dén
dugc dong hoc (su hap thu, sinh kha dung, phan
b6, chuyén hoa va thai trir) hodc dugc luc hoc (tac
déng cla thudc déi véi co thé, hay nghién clu cac
anh hudng sinh hda, sinh ly, va phan ti ctia thuéc
trén co thé va lién quan dén thu thé lién két, hiéu
Ung sau thu thé, va tuong tac hoda hoc) cta ting
loai thuéc.

Pharmacogenomics con goi la H&é gen Dugc ly
hoc hay Hé gen Dugc ly/ Hé gen thudc, nghién ctiu
vé hé gen clia ngudi bénh c6 thé anh hudng dap
Ung clia cd thé déi véi cac thude. Hé gen dugc ly
(Pharmacogenomics) cing giéng nhu Di truyén dugc
ly (Pharmacogenetics), tuy nhién, linh vuc nghién ctiu
hé gen dugc ly rdng hon, xac dinh cac bién thé trong
nhiéu gen, sdn pham cla hé gen lién quan dén su
thay d6i trong dap (ing thudc.

Pharmacogenomics c6 thé kiém tra toan bd hé
gen, thay vi chi cac gen don [é va c6 thé kiém tra su
bién déi gen gilia caéc nhém I6n ngudi trong dan so, vi
du dé xem cac loai thudc khac nhau c6 thé anh huéng
dén cac nhdm dan téc khac nhau nhu thé nao.

Ca Pharmacogenetics va Pharmacogenomics déu
comuctiéu chungla cathé hoadiéutri, trong dé thudc
dugc diéu chinh phu hgp véi tiing ngudi bénh dua
trén dac diém, cau trac di truyén clia ngudi bénh. PGx
|a tlr viét tit co thé dai dién chung cho linh vuc nghién
ctu nay: Pharmacogenetics va Pharmacogenomics.

Hon 90% ngudi bénh mang it nhat 1 bién thé di
truyén can phai thay déi liéu lugng hodc thubc Vi
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mot so loai thudc dugc ké don. Véi ude tinh nay, mét
s6 luong dang ké ngudi bénh c6 kha nang gép rui ro
khi diéu tri kém hiéu qua do tuong tac gen-thuéc. SU
dung hé gen thuéc c6 vai trd nhu mét cong cu 1am
sang dé hudng dan Iua chon thudc va diéu chinh liéu
lugng la mot chién lugc gidm thiéu rdi ro cac tai bién
khi diéu tri va tiét kiém chi phi.
Hé gen thudc trong diéu tri rdi loan lipid mau
Hé gen va thuéc statin

Statin thudéc nhom thuéc diéu hoa lipid mau,
la thudéc Uc ché enzyme HMGR (3-hydroxy-3-
methylglutaryl-CoA reductase - HMGR), la enzyme xuc
tac téng hgp cholesterol tir HMG-CoA, c6 hiéu qua cao
trong viéc giam lipoprotein ty trong thap (low-density
lipoprotein - LDL) trong huyét tuong, tri hoan qua trinh
tién trién clia xc vita ddng mach va phong nglia cac

SLCO281

SLCO1B1

ABCG2

bién c6 tim mach . Viéc giam cholesterol néi bao thuc
day tang biéu hién thu thé LDL (LDL receptor, LDLR)
3 bé mat clia té€ bao gan, do dé dan dén tang hap
thu LDL tU mau vao té bao gan, va lam giam néng d6
LDL-C trong huyét tuong va cac lipoprotein chiia ApoB
khac. Tuy nhién, dap Ung dugc dong hoc va dugc luc
hoc ctia statin phu thudc va cac dac trung clia ca thé va
dac diém di truyén. Nghién ctu vai tro cla bién thé hé
gen va vai tro clia hé gen trong ca thé hoa diéu tri dang
la van dé quan tam hién nay, da hinh gen chuyén hoa
thuéc anh hudng dén dugc dong hoc clia thudbc statin.
Hinh 1 mé ta cac enzyme va chat van chuyén statin
dugc quy dinh bdi cédc gen tuong Ung véi tén enzyme
va chat van chuyén. Cac gen chinh lién quan dén dugc
déng hoc cua statin bao gém: ABCG2, CYP3A4, HMGCR
va SLCO1BI.

Ghi chu: Statin dugc
hap thu & rudt, theo
mau vao gan chuyén

_ _ héa nhd chat van
_ CvP3Ad chuyén dugc quy dinh
N\ b&i hé gen SLCOIBI,

SLCO1B3, SLCO2B1. Cac
enzyme xuc tac chuyén

héa statin pha | va pha
Il trong gan la CYP3A4,
thai tri statin & gan va
than bai ABCB1, ABCC2,
ABCG2 hodc ABCB11.

Gan

Thai trir chat chuyén hda

Hinh 1. So d6 chuyén héa statin

Gen ABCG2
Gen ABCG2 (4922.1) quy dinh téng hgp protein G2
gan ATP (ATP-binding cassette G2 protein - ABCG2)

la mét chat van chuyén cé nhiéu trong cac té chic
nhu nao, tim, ruét non, dai trang, than, gai, rau thai,
tuyén vu, té bao goc cling nhu trong cac té bao ung
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thu, trung hoa cac chat bién doi sinh hoc duogc sinh
ra va khéng 6 lgi trong co thé, gay déc cho té bao va
co thé (xenobiotics). Nhu vay, protein nay co vai trd
bao vé té€ bao. Thubc Rosuvastatin dugc van chuyén
tich cuc ti mau tinh mach ctra vao té bao ruét sau dé
dugc bai tiét qua phan. Bién thé ABCG2 c421C>A lam
gidm hoat dong cla protein ABCG2, han ché hap thu
statin tai rudt, lam tang néng do statin trong huyét
tuong, dan dén biéu hién bénh co, dau co do tiéu hay
co. Bién thé nay co lién dén cac thudc Atorvastatin va
Rosuvastatin. Bién thé nay ciing dugc khuyén cao xét
nghiém cung bién thé c¢.521T>C gen SLCO1B] trong
Iua chon thudc statin véi liéu phi hop.

Gen CYP3A4

Gen CYP3A4 (7921.1) quy dinh téng hgp enzyme
doéng phan CYP3A4 & gan chuyén hoa thudc statin:
lovastatin, simvastatin, atorvastatin. Mot s6 bién thé
trén gen nay lam giam chuic nang clia enzyme dan
dén chuyén hoa thudc trung gian hodc chuyén hoéa
cham, ngugc lai mét s6 bién thé lam tang chic nang
clia enzyme, dan dén chuyén hoa thudc nhanh. Bién
thé viing khéi dau clia gen (rs2740574) lién quan dén
giam chuyén hda statin, muc LDL-C & miic cao sau
diéu tri bang atorvastatin 10mg/ngay. Trong mét s6
nghién cuu, bién thé rs4986910 lai lam tang chuyén
hoa statin, muic LDL-C gidm sau diéu tri so véi alen
ki€u dai (alen binh thudng). Tuy nhién, cac bién thé
nay c6 dap ung khac nhau véi chuyén héa thudc
statin & cac chuing toc va quan thé dan s khac nhau.
Tuy nhién, cac khuyén céo luu y su phoi hgp thudc
statin v&i nhom fibrate nguy co cao gay tiéu sgi cg,
bién chiing & ngudi diéu tri roi loan lipid mau.

Gen HMGCR

Gen HMGCR (5q13.3) quy dinh téng hgp enzyme
HMGCR (3-hydroxy-3-methylglutaryl-CoA reductase)
la enzym xuc tac chuyén d6i HMG-CoA thanh acid
mevalonic, mot tién than sém clha cholesterol.
Statin tc ché HMG-CoA reductase lam giam téng
hap cholesterol trong gan va lam giam néng do
cholesterol trong té bao. C6 khoang 2% cac bién thé
gen lién quan dén dap Ung thudéc statin. Cac bién
thé nay lién quan dén viéc cat ndi tao phan t&r mRNA
thuan thuc tai exon 13. Exon 13 ma héa chudi lién két

clia enzyme. Su bién d6i phién ma dan dén tao thanh
2 ban phién ma HMGCR hoan toan va HMGCR D13.
Bién thé rs3846662 tong hop protein HNRNPA1 tham
gia qua trinh cat ndi tao phan t& mRNA cla gen. Bién
thé rs3846662 (A) lam tang s6 phan t& HMGCR D13,
gidm chuc nang ctia enzyme HMGCR, dan dén giam
dap ung vdi statin.

Gen LDLR, APOB, PCSK9

Gen LDLR (19p13.2) quy dinh téng hop thu thé
LDL. Cac bién thé gen LDLR anh hudng dén dap
Ung diéu tri r6i loan lipid mau. Nhiéu nghién cdu
th&t nghiém ngau nhién.... Vung 3-UTR cla gen
LDLR thong qua trung gian berberine tang téng
hop mRNA dan dén gidm LDL-C. Cac da hinh don
nucleotide (SNP) tai viing nay lién quan dén néng do
LDL-C trong cd thé va c6 thé anh hudng dén diéu hoa
roi loan lipid mau qua trung gian thuéc statin. Luu y
ngudi bénh co ki€u don badi bién thé phdi hop 2 gen
LDLR va HMGCR.

Gen SLCO1B1

Gen SLCO1B1 (12p12.1) ma hda cho mét protein
van chuyén anion hiru co déc 1ap véi natri trong
mang té bao, OATP1B1, protein dugc biéu hién
cht yéu trén mang cua té bao gan. Chiic nang cula
protein nay la van chuyén cac chat vao trong té
bao gan bao gém bilirubin, 17-beta-glucuronosyl
estradiol va leukotriene C4. Protein nay cling tham
gia vao viéc loai bd cac hgp chat thuéc nhu statin,
bromosulfophthalein va rifampin tir mau vao té bao
gan. Mac du nhiéu da hinh don nucleotide (SNP) da
dugc xac dinh trong gen SLCO1B1, nhung chi mot s6
it duoc biét 1a ¢ chiic ndng. C6 nhiéu kiéu gen lién
quan dén gidm chiic nang hoac gay khéng chiic nang
cla gen SLCO1B, thi du: SLCOTBT *5, *15,*15, ¥23, *31,
*46-49. Cac kiéu gen nay cd lién quan dén giam chtic
nang van chuyén va giam dé thanh thai cho mét s6
cla thudc. Mot sé bién thé da dugc bao cdo co lién
quan dén bénh co do statin. Cac bién thé nay da dugc
phan loai la“co thé gidm chiic nang” hodc “cé thé tang
chiic nang” dua trén bang chiing yéu trén in vitro cho
thdy cac bién thé gidm hoac tdng chiic nang clia gen
nhung thi€u bang ching lién két cac kiéu gen nay vai
bénh co do statin hodc la “khéng r6 / khong rd rang /
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mau thuan”. D{r liéu dua trén thuc hanh [dam sang cho
thay maéi lién hé gitra SNP rs4149056 va doc tinh trén
co doi véi simvastatin manh hon déi véi cac loai thudc
khac trong nhom. Alen C cla rs4149056 gan day da

dugc ching minh la anh hudng nhat dén doi véi sur
dung simvastatin.

Bang 1 mo td mot s6 bién thé lién quan dén thudc
statin trong diéu tri ca thé hoa réi loan lipid mau.

Bdng 1. Cdc bién thé di truyén thudng gdp lién quan dén chuyén héa thuéc statin

Gen Trinh tu tham chiéu Bién thé Thudc Kiéu gen: Hiu qua
SLCO1BT rs4149056 ¢521T>C(p.Val174Ala) Simvastatin (C: nguy cd cao bénh g
Rosuvastatin (T: nguy ca trung binh bénh co
Pravastatin
(erivastatin
rs4149015 ¢910G>A Pravastatin AA: chuyén hoa cham
Pitavastatin AG: chuyén hoa trung gian
AB(G2 12231142 C421C>A (p.GIn141Lys) Rosuvastatin GG: chuyén hoa cham
GT: chuyén hoa trung gian
HMGCR 1517238540 9.275067>G Pravastatin GG: chuyén héa chgm
(Intron) GT: chuyén hoa trung gian
153846662 9.23092A>G Simvastatin Pravastatin GG va AG: chuyén hoa cham do
(Intron) mat doan exon 13
LDLR 128941776 ¢.681C>G, D206E (FH1) Simvastatin 40mg Giam cholesterol toan phan
€.1285G>A, V408M (FH2)
p.C660X, D147H & 652delGGT Fluvastatin 40mg Giam LDL-C, apoA, tang HBL-C
APOE AlenE2,3,4 Lovastatin 80mg Chuyén héa nhanh &nam gidi so
véi nit gidi
LDLR 1528941776 ¢.1646G>T ¢.521T>C; SLCO1B1*5 Rosuvastatin 40mg & Mt chiic nang, gidm chuyén
SLCO1B1 & ¢.388A>G; SLCO1B1*1B ezetimibe 10mg héa, bénh co
AB(B11 152287622 CYP3A5*3
(YP3A5

Hé gen va thuéc khéng thuéc nhém statin (non-
statin)

Cac thudc khéng thudc nhom statin ¢ thé kiém
soat hiéu qua lipid mau, thuéc dugc dung don déc
hoac phéi hgp, bao gom thudc ezetimibe, thudc Uc
ché PCSK9, mipomersen va lomitapide. Cac thudc
dugc khuyén cao thay thé cho nhdm thudc statin han
ché bién chiing dau co do statin.

Gen NPCiL1, SREBP-1c, HMGCR, ABCG5 va
thuéc ezetimibe

Ezetimibe 10mg/ngay diéu chinh su hap thu
cholesterol & ruét. Thuéc nay nham muc tiéu giam
protein van chuyén cholesterol trong ruét va gan la

protein Niemann-Pick C1-like dugc quy dinh téng
hop bdi gen NPCILT (7p13), protein lién két diéu
hoa sterol-1 quy dinh téng hop bdi gen SREBP-1c
(17p11.2). Ngudi bénh c6 bién thé cac gen nay lam
giam hap thu cholesterol, hiéu qua thuéc cang tang.
Pa hinh rs55837134 ctia gen NPCI1LT va HMGCR lam
giam dap ung thudc ezetimibe, tdng nguy co mac
bénh ly tim mach. Gen ABCG5 (2p21) quy dinh téng
hap protein lién quan dén bai tiét cholesterol & rudt,
ki€u gen di hgp t bién thé c.203A>T; p.lle68Asn dap
Uing tot véi ezetimibe va khang statin. Cac trudng hop
tang choleaterol cé bién thé cac gen dan dén dé khang
thudc statin nén can nhac st dung thuéc ezetimibe.
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Ezetimibe dugc chuyén hoa chu yéu bai cac enzyme
@ gan va ruét, enzyme uridine 5'-diphosphate (UDP)-
glucuronosyltransferase (UGT) va bai tiét qua nudc
ti€u (Hinh 2). Cho dén nay, chua c6 bang chiing nao
vé anh hudng cla cac bién thé di truyén déi vai dugc
déng hoc clia thubc nay.

Khang thé don déng tic ché PCSK9

PCSK9 dugc quy dinh téng hop bdi gen PCSK9
(1p32) la lién két véi LDLR, giam hap thu cholesterol
mau. Cac bién thé mat chuc nang clda gen c6 hién
tugng tang dap ung véi statin. Cac bién thé tang chuic
nang cua gen lai dan dén giam LDLR va khang statin.
Cac khang thé don dong Uic ché PCSK9 Uic ché lién két
gilta PCSK9 véi LDLR, tang cudng biéu hién LDLR &
gan va gidam LDL-C. Cac thudc bao gém: evolocumab,
alirocumab dugc khuyén cao st dung cho diéu tri
tang cholesterol mau gia dinh (FH) vai liéu phu hop
trong cac trudng hgp mang ki€u gen, kiéu hinh tuong
Uing dong hop ti hay di hgp tir gen LDLR. Trudng hap
mang alen dot bién kiéu phic, kiéu hinh HoFH (d6ng
hap tl tang cholesterol mau gia dinh), can phoi hgp
diéu tri alirocumab véi thudc diéu tri kinh dién. Trudng
hop gen LDLR c6 cac bién thé hay dét bién mat chuc
nang, LDLR am tinh, s dung thudc evolocumab
khéng hiéu qua. Bién thé c.1A>G cla gen LDLRAPIT
lam gidm dap ng véi thuéc evolocumab. Ngugc lai,
bién thé c.136C>T chia gen lai lam tang dap ung Vi
thudc. Bién thé tang chiic nang clia gen PCSK9 hoac
bién thé déng thai trén ca 2 alen clia gen LDLR sé
khong dap Ung vai ca khang thé don dong Uc ché
PCSK9 va thudc truyén théng statin.

Thuéc inclisiran gidm manh va an toan cholesterol
cac trudng hgp FH nhe ¢ mang da hinh cac gen

LDLR, APOB, PCSK9 va LDLRAP1. C6 bién thé gen APOB
hay bién thé tang chuc nang clia gen PCSK9 sé tang
dap ung vai thuéc diéu tri.

Thuéc Mipomersen

C4 thé mang kiéu gen déng hop va di hop tu
gen LDLR c6 su khac biét I6n trong st dung thudc
mipomersen. Trudng hap kiéu gen di hop tu, gidm
21% LDL-C, 25% lipoprotein va 22% ApoB. Truong
hap déng hagp ti, thubc lam gidm 42% LDL-C va 46%
ApoB.

Gen MTP va thudc Lomitapide

Gen MTP (4g23) t6ng hop protein MTP chuyén hoa
VLDL tai gan va rudt. Dot bién mat chiic nang clia gen
dan dén giam néng d6 ApoB-48 va ApoB-100 trong
huyét tuong, chat nay cé tac dung giam cholesterol
mau. Bién thé c.493G>T khong gidm dugc lipid mau
khi diéu tri véi atorvastatin. Thuéc Lomitapide diéu
tri nham muc tiéu MTP, liéu 5-60mg/ngay la chat duy
nhat c ché MTP diéu tri cho ngudi bénh cé kiéu gen
déng hgp t& MTP. Tuy nhién, bién thé gen LDLR va
CYP3A4 gay khiém khuyét LDLR va CYP3A4 sé gay
gidm hiéu qua ctia thudc.
Hé gen thuéc ctia cdc liéu phdp ha lipid méi

Thudc Evicacumab: Dét bién mat chic nang cua
gen ANGPTL3 (1p31.3) quy dinh t6ng hop protein
angiopoietin-like protein 3 la chat tc ché enzyme
lipoprotein lipase ndi sinh & gan dan dén giam LDL-C,
tang HDL. Thudc evicacumab la khang thé don dong
mdi tic ché ANGPTL3.

Thuéc tc ché CETP, mét protein van chuyén
cholesteryl ester, tang tich tu cholesterol.

Thudc acid bempedoic dugc phé duyét thay thé
cho nguai bénh khong dap ung statin.

Bdng 2. Cdc bién thé gen lién quan dén thuéc khéng thudc nhém statin (non-statin) va cdc liéu phdp thudc ha lipid

mdi & ngudi bénh tdng cholesterol mdu gia dinh (FH)

Gen Bién thé hill(:I::H Thuéc Hiéu qua
Non-statin
LDLR LDLR khiém khuyét va khong 6 HoFH | Evolocumab 140-420mg/2-4tudnx3thang | LDL-C gidm /khiém khuyét
Khong giam/ khdng c6
LDLR LDLR khiém khuyét va khdng c HoFH | Evolocumab 420 mg/ mai 4 tuanx 3 thang | LDL-C gidm /khiém khuyét
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e Kiéu p S
Gen Bién the . Thuac Hiéu qua
hinh FH ’
PCSK9 1528942111 (S127R) HeFH | Statin liéu t6i da + LLT & alirocumab | LDL-C gidm /bién thé tang chic
rs28942112 (F216L) 150mg/2 tuan x 78 tuan nang
LDIR ¢1646G>A HoFH | Simvastatin 40 mg, ezetimibe 10 mg, & | Lomitapide tac dung tot nhat
LDLRAPT | c432_433insA lomitapide 5—-60 mg
LDIR LDLR khiém khuyét va khong c6 HoFH | Mivastatin and evolocumab LDL-C gidm /khiém khuyét
Khong gidm/ khong co
APOB R3500Q (rs5742904) HeFH | Atorvastatin 80 mg, ezetimibe 10 mg, | Gidm LDL-C
lomitapide, & evolocumab 140 mg
LDLRAPT | c136(>T AR-FH | Atorvastatin 80 mg, ezetimibe 10 mg, | Giam trong 37% trucng hgp 6 bién
lomitapide, & evolocumab 140mg thégen
LDLR Hai alen mat chtic nang HoFH | LLTQ + Evolocumab 420 mg/4 tuan Phu thudc bién thé
LDLR €.2043C>A, HeFH | Rosuvastatin, ezetimibe, & evolocumab 140 | Thi tu hiéu qua:
p.Cys 681A mg/2 tuan x 2 thang, sau d6 alirocumab 150 | Alirocumab - evolocumab & LLT
mg/ 2 tuan
LDLR p.Thr434Arg HoFH | LLTQ & lomitapide 20—40 mg lomitapide
LDLRAPT | c1A>G AR-FH | Atorvastatin, ezetimibe, & evolocumab Evolocumab khong dép ting khi c6
LDLR p.(Cys3525er) & p.(Asn825Lys) bién thé 2 gen
LDLRPCSK9 | p.(Trp87Gly), p.(GIn254Pro), & HoFH | LLTQ + evinacumab 250 mg Evinacumab phu thudc bién thé
APOB p.(Ala627Profs*38) ciaLDLR
PSCK9 ¢.137G>T, p.(Argd6Leu) HoFH | LLTQ + Evolocumab 420 mg/ 4 tuan Evolocumab khi bién thé gen
LDLR €902A>G, p.Asp301Gly PCSK9 mat chiic néng
LDLR p.Pro685Leu HoFH | LLTQ & evolocumab 420 mg/4 tuan + | lomitapide
lomitapide 5—-60 mg
LDLR Hai alen mat chiic nang HoFH | Atorvastatin 80 mg, ezetimibe 10 mg, | alirocumab
lomitapide, & alirocumab 150 mg/2 tuan x
12 tuan
LDIR €.2027delG, HoFH | Rosuvastatin 40 mg, ezetimibe 10 mg, | Lomitapide
p.(G676Afs*33) evolocumab 420 mg/thang, & lomitapide
5-40mg
Liéu phap diéu tri ha lipid mau méi
LDLRAPOB | LDLR thiéu hut va khiém khuyét HeFH | LLTQ & anacetrapib 100 mg x 12 théng anacetrapib
PCSK9
LDLR LDLR khiém khuyét va khong c6 HoFH | Statins, ezetimibe, mipomersen, lomitapide, | Gemcabene gidm LDL-C khdng
PCSK9 inhibitors, & gemcabene 300, 600 or | kiém soat khi diéu tri cing LTT
900 mg
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Gen Bién thé Kiéu Thudc Hiéu qua
hinh FH -
LDLRPCSK9 | Gy bénh HeFH | LLTQ &inclisiran 300 mg/3 thang inclisiran gdy giam LDL-C khi ¢6
APOBLDLRAPT | Tang chiic nang bién thé gen LDLR
LDLRAPOB | Gay bénh HeFH | LLTQ, evolocumab / alirocumab, &indlisiran | Uc ché PCSK9 6 céc bién thé

Ghi chu: HeFH: di hgp t tang cholesterol mau gia
dinh; HoFH: dong hgp t tang cholesterol mau gia
dinh; LTTQ (lipid-lowering therapies) thudc diéu tri roi
loan lipid mau, bao gém ezetimibe, fibrates, statins,
lomitapide, Uc ché PCSK9, bile acid sequestrants
(cholestyramine va colestipol), niacin.

Huéng dan thuc hanh hé gen thuéc

Nhiéu nghién ctu da dua ra bang ching cho
thdy dugc dong hoc va tac dung cla thudc khac
nhau & mdi ca thé. Hudng dan ung dung hé gen
thudc trong diéu tri can thiét trong thuc hanh lam
sang hang ngay. Cac hudng dan thuc hanh hé gen
thu6c dugc phat trién bai cac t6 chiic cla My, Ha Lan,
Phap, Canada, nhu: DPWG (Nhém lam viéc vé hé gen
dugc ly & Ha Lan - www.knmp.nl), CPIC (Trién khai di
truyén dugc ly [am sang ctia My - https://cpicpgx.org/
guidelines), RNPGx (Phap), (CPNDS (Canada) da va
dang phat trién trong hon mot thap ky nay, Khuyén
c40 nén san c6 tai thai diém ké don va cap phat thudc
cho ngudi bénh. Cac théng tin vé thudc gen nhu la
SMPC (Tém tat cac dac tinh clia thudc) phé duyét
b&i Co quan Y t& Chau Au hodc thuéc dan nhan cua
Cuc quan ly Thuc pham va Dugc pham Hoa Ky. Hang
nam cac thudc cé SmPC hay dan nhan FDA déu tang
lén. Cac thong tin vé thudc gen/ di truyén dugc ly co
thé duoc tra cliu trén trang web PharmGKB, (www.
pharmgkb. org) cling nhu cia DPWG (www.knmp.nl)
hay CPIC (https://cpicpgx.org/guidelines), la nhiing
cong cu tra cliu ma vé hé gen thudc.

Huéng dan cua CPIC (My)

Cac hudng dan cda CPIC dugc xac nhan cua clia
cac t6 chuic va hiép héi sau: Hiép hoi bénh hoc phan
tlr (AMP), Hiép hoi Dugc ly lam sang va Diéu tri Hoa Ky
(ASCPT), Hiép hoi hé théng Y Hoa Ky (ASHP). Theo do,
CPIC c6 hé théng phan loai 3 muc d6 lién két kiu gen
va kiéu hinh Ia cao, trung binh va thap. Cac khuyén

cdo diéu tri ctia CPIC dua trén cac bang ching tu su
két hop gilta dif liéu Iam sang va chiic nang tién lam
sang, cing nhu dua trén mét s6 huéng dan dong
thudn vé bénh ly. Mot s6 bang chiing hé trg cho cac
khuyén cao diéu tri bao gém: dt liéu dugc déng hoc
va dugc luc hoc in vivo, hoat tinh enzyme in vitro cla
cac mo biéu hién protein dang hoang da hodc protein
c6 chua bién thé, hoat tinh enzyme in vitro tir cac moé
duoc phan lap tir cac ca thé cé cac kiéu gen da biét.
Nhin chung, cac khuyén céo diéu tri dugc don gian
hoa dé cho phép cac béc si lam sang giai thich nhanh
choéng vé tac dung thudc gen. Cac khuyén céo diéu tri
dugc phan loai nhu sau:

Khuyén cao“manh mé”: Bang chiing c6 chat lugng
€ao va cac tac dung mong mudn ré rang vugt xa cac
tac dung khong mong muén.

Khuyén cao “trung binh”: C6 su can bang chat
ché hodc khéng chac chan vé viéc liéu bang ching
c6 chét lugng cao hay khéng va mong muén ré rang
VUGt xa cac tadc dong khéng mong muédn.

Khuyén cdo “tly chon”: Cac tac dung mong muén
cla thudc can bang chit ché véi cac tac dung khong
mong muén hodc bang ching yéu hoac dua trén
phép ngoai suy.

Khéng c6 khuyén cao: Chua c6 di bang ching, do
tin cay hodc théa thuan dé dua ra khuyén céo hudng
dan thuc hanh [am sang tai thoi diém nay.

Huéng dan ciia DPWG (Ha Lan)

DPWG st dung thang diém dé chdm muc do
bang chiing va tac dong lam sang dugc ap dung cho
tat ca cac loai thuéc va co s& dit liéu duoc tich hop
trong ké don va cap phat thudc trong phan mém.
Hé thong tinh diém theo thang diém nam duoc s
dung cho muc d6 bang ching (0-4) va thang diém
bady (AA#-F) dugc st dung cho muic d6 phu hgp hodc
tdc dong lam sang.
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Céc tiéu chi cho diém s6 nay nhu sau can cu theo
hiéu qua l1am sang, cap dé bang ching, kiéu gen, va
théng tin gen thudc trong SMPC.T6ng 6 diém clia hé
gen thuéc dugc phién giai thanh ba cap dé trong thuc
hanh 1am sang: c6 thé cé lai, c6 loi va thiét yéu.
Huéng dan cia CPNDS (Canada)

CPNDS st dung hai sa d6 phan loai dé cham
diém. So d6 phan loai cho téng s6 bang chiing duoc
dua trén chi tiéu chat lugng cia Quy trinh hudng dan
nghién ctu danh gia (AGREE) va bao gém bdn cap
do (+ dén ++++) thay déi ti cdp thap nhat +, nghia
la “Khéng nhat quan hodc khéng da sé luong/chat
lugng, khéng khuyén cao’, dén muc cao nhat ++++,
nghia 1a “Nhat quan, c6 thé khai quéat hoa”. So do
phan loai thuc hanh [am sang khuyén céo diéu tri
theo kiéu gen, c6 ba cdp d6 A: manh, B: trung binh
va C: tuy chon.

Huéng dan cia Réseau - RNPGx (Phdp)

Trong tam va muc tiéu cta RNPGx khac véi cac
t6 chuc trén va tap trung vao xét nghiém di truyén
dugc ly. Trudc tién vé bang ching chiic nang cua
mot bién thé ca gen thudc theo 3 cap dé: da dugc
ching minh, c6 thé xay ra, hoac tiém nang. Chi cac
bién thé vai chic nang da dugc ching minh hoac
6 thé xdy ra mai dugc xét nghiém dé danh gia tac
dung cua thuéc.

Hé gen thuéc va phan g c6 hai cia thuéc

Hé gen thuéc cho phép cac nha nghién ctiu danh
gi vai trd cla cac bién thé cac gen quan trong lién
quan dén dugc dong hoc va mién dich. Biéu nay lam
sang td vai trd chlc nang cla cac bién thé va gidp
diéu chinh liéu phap diéu tri hiéu qua. Nhiéu bién thé
di truyén lién quan dén phan Ung c6 hai cta thudc
(ADRs) hién dugc khuyén cao trong cac hudng dan
thuc hanh lam sang va bdi cac ca quan quan ly trén
toan thé gidi dé gidm nguy co bénh nhan bi ADR
(PharmGKB, 2022).

Cdcxem xétldm sang khdc trong sirdung hé gen thuéc

Doi khi ki€u gen c6 thé khong hiu ich trong viéc
st dung thudc. Mac du hé gen thudc 1a mét can nhac
quan trong khi ké don nhiéu loai thuéc, nhung cling
can chu y téi cac dac diém lam sang cia ngudi bénh
khi ké don. Thi du tuong tac thudc cé thé lam thay doi

dang ké hoat ddng cia enzym, chiic nang gan, than,
béo hiém chi tra cho diéu tri...

Cac thach thuc ddi véi thir nghiém va xét nghiém
hé gen thuéc

Céac nghién cdu thr nghiém 1am sang dé ching
minh hiéu qua cuta thudc lién quan dé hé gen kho
thuc hién, dac biét cac bién thé hiém doi hdi cd mau
I6n, hodc cac bién thé it phd bién & cac nhém dan toc/
chiing téc. Trong mét so trudng hop, cac thir nghiém
ngau nhién co6 déi chiing khong thé dugc thuc hién vi
khong phu hgp véi dao duc y sinh.

Chi phi xét nghiém hé gen thudc c6 thé 1a mét
rao can quan trong déi vai viéc thuc hién do kha
nang chi trad han ché. Mét sé t6 chic & My chi tra
diéu tri cho ngudi bénh lo ngai vé su khéng chac
chan gia tri cta hé gen thudc. Dac biét, ho chi ra
rang nhiéu loai thudc gbc gia ré thudng co san
ma bénh nhan cé thé dugc ké don truéc khi dung
dén mot loai thuéc mai yéu cau phan tich kiéu gen
trudc khi st dung né mot cach an toan. Nhung
nhiéu nghién ctru da chira rang xét nghiém hé gen
thu6c khéng chi mang lai lgi ich cho ngusi bénh
ma con ¢6 thé tiét kiém chi phi trong thai gian dai.
Thi du, Borse va céng su da so sanh 3 chién lugc
diéu tri: clopidogrel, prasugrel va ké don theo
huéng dan bang xét nghiém kiéu gen CYP2CT9.
Ngudi bénh c6 thé tranh dugc 658 bién c6 tim
mach hodc chdy méau nghiém trong trong 30 ngay
bang liéu phap hudng dan xét nghiém kiéu gen
CYP2C19 trén 10.000 bénh nhan duoc diéu tri.
Liéu phap c6 hudng dan ciing gitp tiét kiém dugc
50.308 d6 la trong 1 ndm cho moi ngudi bénh
so vGi hai con lai. Trong mét mé hinh diéu tri du
phong bang voriconazole theo kiéu gen CYP2C19
& nhimng ngudi bénh dugc chan doan mac bénh
bach cau dong tay cap tinh, Mason va céng su da
du doan mtc tiét kiém chi phi khiém tén cho méi
bénh nhan, dong thai gidam ty 1& nhiém ndm va rat
ngan thai gian nam vién trung binh.

FDA da khuyén cao khéng nén st dung két qua
xét nghiém hé gen truc tiép cho ngudi bénh dé
huéng dan diéu tri va can c6 xét nghiém lam sang déc
lap d€ xac nhan két qua trudc khi dua ra quyét dinh
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diéu tri. Cac bac si lam sang can tu van va thao luan
vGi ngudi bénh vé xét nghiém hé gen thudc, va xac
xét nghiém cing nhu nguén luc can phai san sang.
Céac co s6 dit liéu tham khdo nhu: CPIC, PharmGKB va
ViénY té Quoc gia My.

KET LUAN

Pharmacogenomics, pharmacogenetics (PGx)
dang phat trién nhanh chéng, la mét chuyén nganh
lam sang, dang duoc ap dung bén giudng bénh dé
tang cudng cham séc nguai bénh diéu tri bang nhiéu
loai thudc. Khi cham soc sutc khoe tap trung vao
cham séc dua trén gia tri, viéc cham séc ngudi bénh
dua trén cé thé hoa thi PGx sé dugc quan tam nhiéu
hon bdi muc tiéu trong diéu tri ngudi bénh la gidm
thiéu rdi ro cac tadc dung phu clia thudc va tang su
hai long clia ngudi bénh théng qua thuc hanh y hoc
ca thé hoa.

Trong diéu tri réi loan lipid mau, thudc statin dugc
lya chon dautién, tiép d6 la nhém thudc khong thude
statin. Hién nay liéu phap diéu tri méi cho ha lipid
mau da va dang dugc phat trién. Cac gen thudc diéu
tri r6i loan lipid mau thuong gép la ABCG2, CYP3A4,
HMGCR, LDLR, SLCO1B1... Cac bién thé gen gay giam
chiic ndng, mat chiic nang hoac tang chic nang anh
hudng dén chuyén hoa thuéc, van chuyén céac chat
lién quan dén chuyén héa thudc, day la can cu dé lua
chon thudc va diéu chinh liéu thuéc phu hgp trong
diéu tri. FDA khuyén cdo thuc hanh hé gen thuéc
trong diéu tri, théng tin tra clru vé hé gen thuéc duoc
tham khao truc tuyén tai cg s& dir liéu PhamGKB va
theo huéng dan thuc hanh clia mét s6 t6 chic hiép
hoi thé gidi vé hé gen thuéc nhu CPIC (My), DPWG
(Ha Lan)...

Mac du chidng ta méi chi bat dau qua trinh sur
dung dir liéu tir hé gen va cac xét nghiém di truyén
dé ca thé hoa liéu phap diéu tri bang thuéc. Hy vong
rang, trong thaoi gian khong xa, viéc diéu tri ciia mét
ca thé ngudi bénh dua vao hé gen tiép tuc phat trién,
hé trg thay thudc lua chon dung loai thudc vai dung
liéu lugng cho dung ngudi bénh, gidm tac déng co
hai cla thudc, d6 la muc tiéu cta dugc ly di truyén
va hé gen.
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