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Nhan xét két qua st dung thuat toan tomato tinh
liéu warfarin trén bénh nhan thay van hai la co hoc
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TOM TAT

Téng quan: Mtc do dap ting chéng dong mau
v6i ché d6 liéu c6 dinh cta warfarin & méi bénh
nhan rit kho dy dodn, dic biét trong thoi gian bat
dau diéu tri. Vi vay, trén thé gidi c6 nhiéu thuit toan
huéng dan tinh liéu Warfarin dya trén yéu t6 lam
sang va di truyén dugc dp dung dé€ han ché bién
chiing va nang cao hiéu qua diéu tri.

Myc tiéu: Xic dinh da hinh gen CYP2C9*2,
CYP2C9*3, VKORCI1 bing ky thuit PCR-RFLP
va nhédn xét két qua cua dp dung thuit toan tinh
liéu Warfarin dya trén lam sang va kiéu gen (Thuat
todan TOMATO) trén bénh nhan thay van hai 14
co hoc.

Phuong phap: 45 bénh nhén sau thay van hai
14 co hoc dugc ldy méu ngoai vi d€ xdc dinh da
hinh gen CYP2C9*2, CYP2C9*3, VKORCI bing
phuong phiap PCR-RFLP. Khi da c6 dit liéu kiéu
gen, cic bénh nhin dugc dung Warfarin véi liéu
lugng dugc tinh theo thuét toan di truyén dugc ly.
Sau d6 viéc diéu tri cta tit cd bénh nhan dugc quan
ly theo thyc hanh lam sang thuong quy. Két cuc
chinh 13 danh gia thai gian INR trong khoang diéu
tri (TTR) trong 14 ngay d4u tién duing warfarin.

Két quad: Khi phan tich da hinh kiéu gen phit
hién 2/4S (4,44%) ngudi mang gen CYP2C9*3,
déu & dang di hop tt, phat hién 32/45 (71,11%)
ngudi mang kiéu gen VKORCI-AA va 12/45
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(26,67%) ngudi mang gen VKORCI1-GA. Liéu
lugng Warfarin trung binh cta nhém bénh nhan
nghién ctiu dya trén thuét toin TOMATO la 3,47
mg/ngay véi ty 1¢ INR dat muc tiéula 57,6% va ty 1é
bénh nhén c6 thdi gian trong khoang diéu tri >70%
11 57,8%.

Két lugn: Da hinh VKORC1-AA chiém ty 1¢
cao trong quan thé nghién cttu. Liéu lugng Warfarin
dya trén di truyén dugcly c6 lién quan dén thoi gian
INR trong khoéang diéu tri cao hon so véi st dung
Warfarin theo kinh nghiém lam sang.

Tw khéa: Warfarin, thay van hai 14 co hoc,
da hinh gen CYP2C9 va VKORCI.

DAT VAN DE

Trong nhiing nim gin day, sy ra doi cua thudc
khing dong mau dudng uéng méi (NOACs) da
tao ra nhiing budc ngoat trong viéc stz dung chong
dong & bénh nhén tim mach. Tuy nhién, thudc
chéng dong khang vitamin K van gitt mét vai tro
quan trong. Véi uu diém 1a hiéu qua chong dong
cao, gia thanh ré, thuéc chéng dong khang vitamin
K van la sy Iya chon hang dau cho bénh nhén rung
nhi, huyét khai tinh mach sau va la loai thuéc khang
dong duy nhét dugc khuyén cio 6 bénh nhan thay
van tim nhédn tao. Tuy nhién, thudc lai c6 nhugc
diém la giéi han diéu tri hep, bi anh hudng bsi nhiéu
yéu t6 ctia moi truong va di truyén nén phai thusng
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xuyén theo déi cic chi s6 dong mau nhu INR
(International normalized ratio)."* Gen CYP2C9
ma hoéa enzym CYP2C9 la mét enzym thudc ho
Cytochrome P450, déng vai tro quan trong trong
viéc oxy hoa cic hgp chit ndi sinh va ngoai sinh
& gan. Giéng nhu cic thanh vién CYP2C khac,
CYP2C9 ¢ tinh da hinh cao, trong d6 da hinh
CYP2C9*3 lam thay déi acid amin Ile359Leu, da
hinh CYP2C9*2 lam thay d6i acid amin Arg144Cys
da duogc xac dinh la nguyén nhén giy chuyén héa
kém thudc warfarin.* Gen VKORC1 ma hoa cho
enzym Vitamin K epoxide reductase la enzyme
dich ctia warfarin chiu trich nhiém chuyén hoéa
vitamin K dang oxy héa thanh vitamin K dang khu
tham gia vao qua trinh dong mau. Sy xudt hién da
hinh VKORC1-1639G>A sé lam giam hoat dong
ctia enzym Vitamin K epoxide reductase,® do vay
cin liéu thudc warfarin thip hon binh thudng da dat
dugc hiéu qua diéu tri* Hién nay, y hoc cé thé hoa
trong liéu phép diéu tri dang tré thanh mdi quan
tdm I16n d6i véi cdc nha lam sang nham dua ra liéu
diéu tri t6i uu cho méi ca thé dua trén dic diém di
truyén ctia ho, mang lai hiéu qua diéu tri ciing nhu
han ché cic bién chiing.

Nam 2017, FDA da phé duyét liéu khuyén cio
ctia Warfarin dya trén xét nghiém gen CYP2C9 va
VKORCIL. T8 chtic Thyc hanh Lim sang Dugc di
truyén (CPIC) da khuyén cdo manh mé, cich tot
nhit dé tinh liéu Warfarin la st dung céc thuét toan
Di truyén dugc ly hoc. O Viét Nam chua c6 nhiéu
nghién ctu nhu vdy, vi vdy ching toi tién hanh
nghién cttu v6i 2 muyc tiéu: 1. Khao sit ty1é kiéu gen
CYP2C9*3 CYP2C9*2 va VKORCI-1639G>A
bang phuong phdp PCR-RFLP; 2. Nhén xét két qua
st dung thuét toan TOMATO tinh liéu Warfarin
trén bénh nhan van haild co hoc.

0!I TUONG VA PHUONG PHAP NGHIEN CUU

Tiéu chuin lva chon bénh nhan

Bénh nhén sau thay van hai 14 co hoc vi bit cu
ly do gi.
Thiét ké nghién ciiu

MO td cit ngang.
C6 mau va phuong phap chon mau

Chon mau thuén tién, lién tiép c6 45 bénh nhan
du diéu kién tham gia nghién ctu.
Dia diém thyc hién nghién ciiu

Vién Tim mach Qudc gia, Bénh vién Bach Mai.
Ky thuit st dung trong nghién cifu

Ky thuat PCR-RFLP: Céic alen CYP2C9%2,
CYP2C9*3 va VKORCI1 dugc xac dinh kiéu gen
bang ky thuat PCR va theo sau la phuong phap Pa
hinh d¢6 dai doan cit gi6i han (RFLP). Phan tng
PCR dugc thuc hién bang cich st dung cic moi
dic hiéu va dugc xtt Iy bang enzym cit gidi han
Avall hodc Kpnl dé phat hién CYP2C9*2 hoac
CYP2C9*3 véi cac diéu kién da mé ta (Vu va cong
sy, 2018). D€ phit hién alen VKORC1 (-1639G/
A), phan ting PCR dugc thyc hién véi tdng thé tich
20 pl bao gom: 1ul DNA; 10 pl Thermo Master Mix
(K0170-ThermoFisher Scientific) va 10 pmol cho
moéi moi. Chu ky nhiét nhu sau: bién tinh & 95°C
trong S phut, tiép theo 1a 40 chu ky & 95°C trong
1S giay, 56°C trong 15 gidy, 72°C trong 40 gidy va
lan gia nhiét cudi cing & 72°C trong S phut. Sau
dé, 8 pl sin phim PCR ctia VKORC1 (-1639G/A)
dugc cit bing enzym gi6i han Mspl (New England
Biolabs). Két qua x4c dinh kiéu gen sau d6 dugc xac
nhan lai bang giai trinh ty Sanger.
Thong ké xi ly s6 li¢u

Dbic diém dai tugng nghién ctiu dugc biéu dién
theo trung binh + d¢ léch chudn dé6i véi cac bién
dinh lugng hoic tan s6 (%) d6i véi cic bién dinh
tinh. Kiém dinh Chi-Square (x*) dugc st dung dé
kiém tra trang thai cin bang Hardy — Weinberg
(HWE) ctia quan thé.

KET QUA NGHIEN CUU
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Bdng 1. Ddc diém chung ciia doi tugng nghién ciiu

Dacdiém Thong sé
Tuéi (nam) 50,4+8,7
Gidi( nam/ni) 16/29
BMI(kg/m?) 21142,8
S6 lugng tiéu cau(x109/L) 23524672
EF(%) 62,693
Duongkinh nhi trdi (mm) 46,1+9,76
Rung nhi 21(46,7%)
Nhéi mdu nao 9(20%)
Van dia 2 canh 45(100%)
Liéu lugng Warfarin(mg) 3,47+0,87

Tudi trung binh ctia nhém nghién ciu la 50,4 + 8,7. Bénh nhan cht yéu 1a nit gisi chiém 64,4%. Gia tri
trung binh cua thé trang, s6 lugng tiéu cdu va EF trong gi6i han binh thudng. Nhi trai khong qué 16n va 100%

bénh nhan dugc thay loai van dia hai canh, la loai van c¢6 nhiéu uu thé vé huyét dong va it gay huyét khoi.

Rung nhi va nhéi mau nao la cac bénh Iy hay gap nhat ciia nhém nghién ciiu.

Bdng 2. Tan sudt phdn b6 mét s6 da hinh gen CYP2C9*2. CYP2C9*3 va VKORC1

Kiéu gen Kiéu gen Tylé
GG BT 32(71,1%)
VKORCI-1639G>A GA DHT 12 (26,7%)
AA DHT 1(2,2%)
AA BT 43 (95,6%)
CYP2C9*3 AC DHT 2 (4,4%)
cC DHT 0(0%)
cC BT 45 (100%)
CYP2C9*2 CT DHT 0(0%)
T bHT 0(0%)
BT: binh thudng, DHT: di hop t;, DHT: dong hop tu

Da hinh VKORCI1 xuit hién véi ty 1é cao trong quan thé 1a 97,8%, trong dé thé dong hop tit chiém
71,1%, thé di hop tu chiém 26,7%. Pa hinh CYP2C9*3 xuit hién véi ty 16 4,4%, tit ca déu 6 dang di hop tur.

Khong tim thdy da hinh CYP2C9*2 trong quan thé.
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Bdng 3. Tdn s6 alen trong cdc da hinh gen CYP2C9*2, CYP2C9*3 va VKORCI

Tan s6 alen
Pahinh
Alen binh thuong Alen da hinh
CYP2C9*2 C=100% T=0
CYP2C9*3 A=98% C=2%
VKORC1 G=16% A=84%

DPa hinh VKORCI1 ¢6 tan s6 alen da hinh cao hon alen binh thuong.

Bdng 4. Két qud xét nghiém INR

Kétqua INR Sé1an do INR Tylé %
Dudi muc tiéu 132 352
Dat muc tiéu 216 57,6
Trén muyc tiéu 27 7,2
Téng 375 100

INR t12,0-4,0:77,3%
INR trung binh ctia quén thé: 2,67 + 0,96 (1,1-10,0)
TIR > 70%: 57,8%, TTR > 60%: 64,4%

Ty l¢ INR trong khoang diéu tri dat 57,6%. Ty 1¢ INR trong khoang chdp nhan dugc (INR:2-4) 1477,3%.
Thdi gian trong khoang diéu tri TTR>70% dat 57,8%.
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Ngudong INR

Biéu do 1. Két qua xét nghiém INR
Ty e INR i1 2,5-3,0 dat t 16 16n nhat (44%). Chi c6 7,2 % s INR>4.
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Biéu do 2. Két qud xét nghiém INR vdo cdc ngay xét nghiém

Tylé bénh nhan c6 INR trong khodng diéu trj tang
dan ti ngay thit 2 dén ngay thd 14. Vao ngay xuit
vién, c 86,67% bénh nhan c6 INR dat muc tiéu.

Badng S. 86 lan chinh liéu thudc Warfarin

$6lan chinh liéu n %
0 22 48.89
1 16 35.56
2 S 11.11
3 2 444
Tong 32 100
S6 lan déi liéu trén mot bénh nhan 1+1

Cé gan 1 ntia s6 bénh nhan khong phai chinh
liéu thudc trong sudt 2 tudn khi st dung thuit todn
TOMATO tinh liéu warfarin.

BAN LUAN

Warfarin 13 mét trong nhiing thuéc dugc ké
phd bién nhit thé gisi. Khoang 20 triéu don thudc
Warfarin dugc ké méi nim & Hoa Ky.” Co ché téc
dong chinh cua thudc warfarin 1a Gc ché hé théng

enzym diéu hanh chudi phan tng hinh thanh
mét s6 yéu t6 dong mau (IL, VII, IX va X) phu
thudc vitamin K tai gan. Chinh vi viy né dugc
x€p vao nhém thudc chong dong khing vitamin
K cting véi cic thudc khac nhu phenprocoumon,
acenocoumarol. Warfarin c¢6 thoi gian ban thai tur
25 dén 60 gid, gdp 3-6 lan acenocoumarol chinh vi
thé c6 néng do 6n dinh hon acenocoumarol va tit
d6 c6 kiém sodt dong méu tot hon warfarin da dugc
chiing minh qua nhiéu nghién ctu. Kiém soat mic
do6 chéng dong mau dya vao thai gian prothrombin
(prothrombin time — PT) hay chi sé binh thudng
héa quéc t& INR (Internatinal Normalized Ratio).
Tuy hiéu qua chong dong cao nhung ctia s6
diéu tri hep, v6i muc tiéu INR cho bénh nhan sau
thay van haild cohocla 2,5 - 3,5 nén qué liéu hoic
khong dat liéu rat dé xay ra bién c6 xudt huyét hoic
huyét khéi. Cac sy kién bét 1gi ti warfarin phé bién
hon trong nhiing thoi gian ddu diéu tri trudc khiliéu
t6i uu dugc xdc dinh.*'° Hon nia, sy dap tng véi
diéu tri Warfarin gitia cic cd thé rdt khdc nhau, vi vay
can theo doi thuong xuyén INR va diéu chinh liéu
lugng. Nhiéu nghién ctiu quan sat da ddnh gid nhiéu
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yéu t6 1am sang va di truyén lién quan dén yéu cau
vé liéu lugng warfarin.

Trong cac yéu t6 di truyén dugc nghién ctu thi
da hinh gen CYP2C9*2, CYP2C9*3 va VKORC1
dugc chiing minh ¢6 dnh hudng nhit dén sy khac
nhau vé liéu lugng Warfarin gitia cic c6 thé, dong
g0p 40% su thay d6i cta liéu Warfarin.'"'* Dit liéu
cho thdy tdm quan trong ctia nhiing da hinh nay
ma Cuc Quan ly Thuc phdm va Dugc phdm Hoa
Ky nam 2017 da thay d6i nhan thudc cho warfarin
va dua ra khuyén nghi, “chon liéu khai dau cta
Warfarin dya trén su két hgp khac nhau caa cic kiéu
gen CYP2C9 va VKORCLI”. Niam 2017, T6 chic
Thuc hanh Lam sang Dugc di truyén (CPIC) da
dua ra khuyén cdo, cich t6t nhét tinh liéu warfarin
cho bénh nhan Ia st dung cic thuét toan Di truyén
dugcly.?

Thuét todin TOMATO" la mét trong hai thuat
todn tinh liéu warfarin dugc CPIC khuyén cédo st
dung. Thuit toan dé ti€p cin, dé su dung, cé thé
truy cip online tai Warfarindosing.org. Thuét toin
st dung cac yéu t6 1am sang dugc chiing minh anh
hudng dén liéu lugng Warfarin ctia méi ca nhin bao
gom: tudi, gidi, dan tdc, cn ning, chiéu cao, cic
thuéc dung tuong tic v6i Warfarin (Amiodaron,
Statin, Aspirin, cic thudc nhém Azol hay Biseptol),
dich INR céan dat. Cac yéu t6 di truyén la kiéu gen
CYP2C9*2, CYP2C9*3 va VKORC1."*

Nghién ctiu ctia chung tién hanh trén 4S5 bénh
nhan sau thay van hai I3 co hoc, ching t6i xac dinh
da hinh gen CYP2C9*2, CYP2C9*3 va VKORC1
bang phuong phép gidi trinh tu gen. Két qua cho
thdy gen VKORCI- 1639G>A ¢4 tj 1¢ déng hop
dot bién chiém ty 1¢ 16n nhat 71,1%, sau d6 dén di
hop dot bién chiém 26,7%, dong hop kiéu dai chiém
it nhdt [a 2,2%. Gen CYP2C9*3 c6 4,4% thé di hop
dotbién, con laila dong hop kiéu dai, khong c6 bénh
nhin nao mang gen dong hop dot bién. Véi gen
CYP2C9*2 khong phét hién bénh nhén mang dot

bién, tit ci quan thé déu mang kiéu gen dai. Két qua
nghién ctiu ctia ching t6i tuong ty cac nghién ciiu
trong nu6c nhu: Nghién ctiu ctia Pham Thi Thuy va
cong sy trén 100 bénh nhén diing acenocoumarol
(2018), nghién cdu ctia Nguyén Thi Thanh Hoa va
cong sy trén 100 bénh nhén dai thdo dudng typ 2
(2018), nghién ctiu ctia D6 Thi Lé Hing va cong su
trén 100 bénh nhan st dung acenocoumarol (2018).
Két qua ctia ching t6i cing phit hgp véi nhiéu
nghién ctiu trén thé gidi khi cho ring gen VKORC1
c6 hon 80% ngusi Dong Nam A ¢ kigu gen déng
hop dot bién, trong khi cic nuéc chau Au va chiu
Phi c6 ty 1é thdp hon.” Ngugc lai, da hinh CYP2C9
hay gip hon & ngudi chau Au va it gip & ngudi chau
A. Dic biét trong nhiéu nghién ctitu khong bat gap
da hinh CYP2C9*2 & quén thé chiu A."* Qua day
ta thdy su phin bé kiéu gen va alen ctia CYP2C9 va
VKORCI phu thudc vao sy khac nhau gita khu
vuc, quéc gia, dan toc.

Khi 4p dyng thuit toin TOMATO tinh liéu
Warfarin trong nghién ctiu, liéu warfarin trung
binh st dung cho cdc bénh nhéan 1a 3,47 + 0,87 mg/
ngay. Khi 4p dung thuat toin TOMATO tinh liéu
warfarin, thit nghiém ctia ching t6i cho théy ring
liéu lugng dua trén kiéu gen khi bit dau diéu tri
bang warfarin lam ting thoi gian trong pham vi diéu
tri (két cuc chinh) lén va giam ty ¢ khang d6ng qua
miic, thoi gian can thiét d€ dat dugc INR diéu tri
va s6 1an diéu chinh liéu warfarin so v6i hau hét céc
nghién ctiu tuong ty & Viét Nam tir trudc téi nay.

KET LUAN

Nghién cttu trén 45 bénh nhin sau thay van
hai 14 co hoc, d6 tudi trung binh 1a 50,4+8,7; diing
Warfarin theo huéng dan tinh liéu dya vao thuit
toan TOMATO: Tan sudt phin b6 cta cic da hinh
dugc nghién cttu: da hinh VKORCI1 gip xdp xi 98%
trong quin thé nghién ciu, da hinh CYP2C9*3
xudt hién véi ty 1é 4,4%. Khong phat hién da hinh
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CYP2C9*2 trong quédn thé nghién ctu. Viéc st thoi gian cin thiét dé€ dat dugc INR diéu tri, thoi
dung thuét toin TOMATO tinh liéu Warfarin cho  gian cin thiét dé dat dugc liéu 6n dinh va s6 lan
két qua ting thoi gian trong pham vi diéu tri (két  diéu chinh liéu warfarin so véi hau hét cic nghién

cyc chinh) lén va gidm ty 1é khing dong qué mudc,  cdu tuong tu & Viét Nam tit trudc téi nay.

ABSTRACT

The results of tomato algorithm in calculating dose of warfarin in the patients with mechanical
mitral valve replacement

Overview: Respond of every patient to the fixed dose regime of warfarin s difficult to estimate, especially
during the initial treatment. Therefore, in the world, many algorithms were create to calculate Warfarin dose
based on clinical and genetic factors to restrict complications and improve treatment outcome.

Objective: Identify the CYP2C9 *2, CYP2C9* 3, VKORCI1 polymorphisms by PCR-RFLP technique
and comment on results of the Warfarin dosing algorithm based on clinical features and genotypes
(TOMATO algorithm) in patients with mechanical mitral valve replacement.

Methods: 45 patients after mechanical mitral valve replacement were drawn peripheral blood to
determine polymorphism of genes CYP2C9*2, CYP2C9*3, VKORCI by PCR-RFLP. Once genotype
data were available, the patients have received initial warfarin dose based on pharmacogenetic algorithm.
Thereafter, the treatment of all patients were managed according to routine clinical practice. The primary
outcome was evaluated by the percentage of time of treatment that their INR (international normalized
ratio) between 2.5 and 3.5 for the first 14 days after warfarin starting dose.

Results: About genotype polymorphisms, 2/4S (4.44%) carriers of the CYP2C9*3 gene were found
to be heterozygous, and 32/45 (71.11%) carriers with VKORC1-AA and 12/4S (26.67%) carriers of
VKORC1- GA. The mean Warfarin dose of research group of patients using the TOMATO algorithm was
3.47 mg/day with a target INR of 57.6% and the proportion of period of treatment with a therapeutic INR>
70% was 57.6%.

Conclusion: VKORCI1- AA polymorphism accounts for a high percentage in the study population.
Warfarin dosages based on pharmacogenetics were associated with a higher percentage of the time in the
therapeutic INR than the standard dose regarding initiation of warfarin therapy.

Keywords: Warfarin, mechanical mitral valve replacement, CYP2C9 and VKORC1 gene polymorphism.
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