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TOM TAT

Vancomycin la khdng sinh dwoc chi dinh trong diéu tri nhiém khuan nang nghi ngo- hodgc
xdc dinh nhiém cau khudn gram dirong, déc biét 1a Staphylococcus aureus khang methicillin. Vi ¢6
sw bién thién Ién vé céac thdng so dirge déng hoc (thé tich phan b, dé thanh thai thdn) giira cac ca
thé, kha ndang dat dich AUC/MIC tir 400-600 ciing rdt khac nhau trén ting bénh nhan khi siz dung
cling mét ché dg lieu vancomycin. Do vdy, ca thé hoa liéu dia trén theo giam sat nong dé thuoc
(TDM) da va dang la xu hudng méi trong thuc hanh ldm sang dé toi wu héa hi¢u qua-an toan khi
su dung vancomycin trong tr; lieu. C6 nhiéu phirong phdp tiép can giam sat nong do thUOc doi Voi
vancomycin, bao gom dua vao nong do day va dya vao AUC/MIC dugc uoc tinh tir nong do day, tir
2 nong dg, hodc tir md phong bang phan mém theo Bayesian. Méi phuwong phdp cé nhimg wu va
nhwoc diém riéng trong thyc hanh lam sang. Vi vdy viec lya chon phwo‘ngphap gidm st nong do
thudc véi vancomycin trén thuc té can can nhdc trén boi canh 1am sang va nguon luc trién khai cia
cac don vi.

Tir khoa: Vancomycin, giam sat nong dé thudc, Bayesian

ABSTRACT

A REVIEW OF VANCOMYCIN THERAPEUTIC DRUG MONITORING
METHODS IN CLINICAL PRACTICE

Nguyen Thien Vu!", Pham Thanh Suol?, Lu Thien Phuc?
1. Can Tho University of Medicine and Pharmacy Hospital
2. Can Tho University of Medicine and Pharmacy

Vancomycin is an antibiotic indicated in the treatment of severe infections with suspected
or confirmed gram-positive cocci, especially methicillin-resistant Staphylococcus aureus. Due to
the large variability in pharmacokinetic parameters (e.g.volume of distribution, renal clearance)
among individuals, the probability of AUC/MIC target attentment of 400-600 is also very different
for each patient using the same vancomycin dosage regimen. Therefore, individualizing vancomycin
dose based on therapeutic dose monitoring (TDM) has been a new trend in clinical practice to
optimize its effectiveness and safety. There are multiple therapeutic dose monitoring approaches for
vancomycin, including TDM based on trough concentration and TDM based on AUC/MIC estimated
from trough concentration, from 2 concentrations, or by Bayesian software simulation. Each method
has its own advantages and disadvantages in clinical practice. Therefore, the choice of vancomycin
TDM method should be considered the clinical context and implementation resources of the
treatment units.
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I. PAT VAN PE

Vancomycin la khang sinh glycopeptid dugc su dung trong diéu tri nhidm khuan
nang nghi ngd hodc xac dinh nhiém cau khuan gram duong, dic biét 1a Staphylococcus
aureus khang methicillin. Tuy d& duoc chip thuan va dwa vao sir dung tir nhitng nam 1960,
Van dé toi wu hoa ché do liéu cho timg nguoi bénh dé vira dat muc tiéu diéu tri, vira giam
thiéu doc tinh trén than van Ia théch thic I6n trong nghién ciu va thuc hanh 1am sang [1].

Trong nhitng thap ky qua, cac phuong phép tiép can ché do lidu khang sinh chuyén
dan tir ché d6 mot lidu chuan cho tat ca nguoi bénh sang tiép can ca thé hoa dua trén giam
sat nong do thudc va tién dén hiéu chinh liéu chinh xac theo cidc mé hinh dwgc dong hoc
(therapeutic drug monitoring, TDM). Vancomycin la khang sinh c6 nong do va cac thong
s6 duoc dong hoc bién thién Ion giira cac ca thé. Mit khéc, cira s6 tri liéu caa khang sinh
ngay cang thu hep bai hién tuong gia ting ndng d6 tc ché téi thiéu (MIC) cua cac chung
Staphylococcus aureus khang methicillin (MRSA). Do vdy, TDM ngay cang dong vai tro
quan trong trong ca thé hoa liéu va t6i wu hoa chi s hiéu qua-an toan ddi vai vancomycin.
Theo huéng dan ddng thuan thé gisi 2020, gia tri AUC/MIC vancomycin tir 400-600 duoc
khuyén céo 1a muc tiéu duoc dong-duoc luc khi hiéu chinh liéu dua theo TDM. Hién nay,
viéc TDM vancomycin da trg thanh hoat dong thuong quy trong moé hinh thyc hanh dugc
lam sang trén thé gioi va tai Viét Nam. C6 nhiéu phuong phap khac nhau da duoc khuyén
cao khi trién khai TDM vancomycin trong thuc hanh. Mai phu’o‘ng phap c6 mét uu, nhuoc
diém riéng [2]. Bai tong hop quan nay hudéng dén phan tich cac nguyén tac va cac uu nhuoc
diém cua céac phuong phap TDM vancomycin nham giGp nha 1am sang can nhéc lya chon
phuong phap t6i wu trong diéu kién thyc tién tai cac don vi.

I1. NOI DUNG TONG QUAN
2.1. Dwoc ly 1am sang va théng sé du b&o hiéu lwe vancomycin trong diéu tri

Vancomycin la khang sinh nhom glycopeptid duoc chi dinh trong cac truong hop
nhidm khuan ning (nhu nhiém khuan huyét, nhiém khuan da-méd mém, nhiém khuan ho
hap...) giy ra boi cau khuan gram duong va mot sé vi khuan Ky khi, dic biét 1a
Staphylococcus aureus [1]. Nong d6 e ché tdi thiéu cua S.aureus déi véi vancomycin &
céc ching nhay cam (VSSA) Ia MIC < 2ug/mL; cac chung dé khang trung gian (VISA) va
dé khang (VRSA) c¢6 MIC lan luot la 4-8 ;,Lg/mL va >16 pg/mL. Riéng cac chung c6 MIC
1-2 pg/mL (MIC creep) thuong lién quan dén cac két cuc xau vé 1am sang dugc phan loai
vao cac chung di d& khang (hVISA) [1].

Ti 16 MRSA c¢6 su dao dong gitra cac qudc gia, ving dia 1y, cling nhu méi trudng
dich t&. Tai Viét Nam, ti I¢ MRSA duoc ghi nhan trong cong déng (2000-2016) 14 7,9% [3].

Vancomycin kém hip thu qua duodng tiéu hoa va thuong gay dau, do do chu yeu
duge dung theo dudng tinh mach. Thudc tuy c6 kha ning phan’ b rong rdi vao cac mo va
dich co thé nhung ti 1& ndng do trong mé va trong mau tuong dbi thap [1]. Cac nghlen cau
cho thay mé hinh 2 ngian mo ta tot nhat dong hoc cua vancomycin trong co thé, tuy nhién
mo hinh 1 ngin dwoc tng dung phé bién hon vi dé tinh todn vé mit toan hoc. Thé tich phan
b6 (Vd) cua thube dao dong Ion tir 7,2 - 501,8 L, do d6 khong thé xem Vd trung binh cua
dan sé 12 Vd caa bénh nhan khi tinh toan ché d6 liéu trén ngudi bénh cu thé. Thudce hau nhu
khong chuyén hoa qua gan. Vancomycin thai trir chii yéu qua nudéce tiéu ¢ dang nguyén ven
theo dong hoc bac 1 vai thoi gian ban thai tir 3 — 9 gio ¢ nguoi treong thanh ¢6 chirc nang
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than binh thuong va co thé kéo dai dén vai ngay ¢ bénh nhan suy than ning. D6 thanh thai
(Cl) cua vancomycin ciing dao dong rat 16n tir 0,334 - 8,75 L/h va bi anh huong caa nhiéu
yéu té 1am sang khéc nhau [1], [4].

Dong thuan thé gidi 2020 nhan dinh AUC/MIC 1a thong sé PK du bao hiéu qua tét
nhét va chon muc tiéu AUC/MIC tir 400-600 lam muc tiéu PK/PD dé t6i wu hoa hiéu qua-
an toan khi sir dung vancomycin diéu tri trén 1am sang [2]. Nghién ctu caa Moise Broder
va cong su (2004) trén 108 bénh nhan viém phdi do S.aureus cho thiy dap ang 1am sang va
vi sinh trén nhdm bénh nhan c6 AUC/MIC > 400 cao hon c¢6 y nghia so vai nhom bénh nhan
c6 AUC/MIC <400 (p = 0,0046) [5]. Trong khi d6, AUC/MIC <400 c6 nguy co thic day
gia tdng cac chung dé khang [2]. Mat khac, Theo Zasowski va cong su (2018), nguy co ton
thuong than cip duoc ghi nhan ting 3,7 1an & nhom c6 AUC/MIC > 677 so voi nhém c6
AUC/MIC < 677 [6].

Bang 1. C4c yéu té anh hudéng dén duoc dong hoc cua vancomycin [1]

Yéu t6 anh huong Thé tich phan bo (Vd) Do thanh thai than (CI)
Tinh trang bénh rat niang Ting Giam
Bénh than man Khong doi Giam
Tuoi cao > 65 Khong doi Giam
Béo phi Téang Téang
Chan thuong Téang Téang
Bong Tang Tang
Giam albumin (<25mg/L) Tang Giam
Loc mau Giam Giam
Phau thuat than kinh Thiéu dit liéu Ting

2.2. Kha niing dat dich AUC/MIC ciia vancomycin va c&c yéu to anh huéng trong
diéu tri nhiém khuan do MRSA

Do su phtic tap vé dic tinh duoc dong-duoc luc (PK/PD) nén AUC/MIC c6 thé dao
dong rat khac nhau gitra cac ca thé khi ding ciing mot ché do liéu. Tai Viét Nam, ché do liéu
1g mdi 12 gid duoc sir dung cho hau hét cac bénh nhan truong thanh ¢ chirc nang than rat
khéc nhau. Liéu nap 25-30 mg/kg duoc khuyén cdo dé dat sém muc tiéu PK/PD trén bénh
nhan ning, tuy nhién chua dugc ap dung phd bién. Nhiéu nghién ctru duoc thuc hién dé danh
gia kha nang dat dich AUC/MIC cua céc ché do liu hién tai trén cac quan thé bénh nhan khac
nhau théng qua md phong Monte Carlo. Nghién ciu cua Patel va cong sy (2011) cho thay:
Kha nang dat AUC/MIC muc tiéu >80% khi MRSA phan lap dugc cd MIC < 1mg/L, dao
dong 39-94% khi MRSA phan lap dugc ¢ MIC = 1mg/L va hau nhu rit thap khi MRSA phan
lap dugc c6 MIC = 2mg/L, ké ca khi diing ché do liéu 2g mdi 12 gio, ngoai trir nhiing bénh
nhan suy than c6 CICr < 40ml/phut [7]. Cac nghién cau trién khai TDM vancomycin qua
nong do thudc tai Viet Nam cho thay ti I¢ dat AUC/MIC ¢ liéu dau dao dong tir 32-64% phy
thudc vao ché d6 liéu, vi khuan va phan bé MIC cua vi khuén va dic diém caa bénh nhan [8].
Do d6 hiéu chinh liéu vancomycin cé4 thé hoa la rat can thiét dé ting kha nang dat muc tiéu
PK/PD tir d6 tang dap ung lam sang va kiém soat doc tinh than [2].

Trén 1am sang, thé tich phan bé (Vd) va hé sé thanh thai (CI) 1 céc théng sé PK
dugc quan tdm cha yéu vi cd khoang dao dong 16n giita cac c4 thé. Nhiéu yéu té sinh ly,
bénh ly va cac can thiép c6 thé 1am thay d6i 2 théng sb, anh huong dén nong do thude trong
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mau. Tang Vd va ClI lién quan dén thét bai diéu tri do nbng d6 thude dudi ngudng tri liéu,
trong khi giam chirc ndng than la yéu té nguy co gay ton thuwong than cap [1], [2].
Nghién ctu cua Nguyén Thi Clc va cong Su trén d6i tuong nguoi trudng thanh dugc giam
sat nong do vancomycin ghi nhan mot sb yéu th nguy co diéu tri dudi ngudng AUC <
400mg.h/L bao gdom can ning va dung liéu duy tri thdp hon so véi khuyén céo. Trong do,
nguy co AUC dudi dich diéu tri ting 39% néu can ning tang 10kg; mic khéac, nguy co niy
tang 7,06 1an néu str dung lidu thap hon so vai khuyén céo. Nghién ciru nay ciing ghi nhan
3 yéu té doc lap lam tang nguy co AUC > 600 mg.l/L ¢ lan dau dinh lwong gom suy than
(ting 14 1an), st dung liéu cao hon so vai khuyén cao (ting 2,42 1an) va st dung dong thoi
furosemid tai thoi diém TDM (tang 3,45 1an) [8].
2.3. Vai tro ciia TDM déi véi vancomycin trong diéu tri nhiém khuan do MRSA
Téi uu héa lidu diéu tri 1 viéc xay dung mot ché do liéu ca thé héa cho mbi ngudi
bénh dé can bang gitra loi ich va nguy co trén 1am sang. Trong cac phuong phép ca thé hoa
liu, TDM la céch tiép can dién hinh va dugc khuyen cao nhiéu nhat trong cac khuyén céo
thue hanh. Vancomycin 1a mot trong nhiing thude duoc khuyén céo thyc hién TDM khi hiéu
chinh liéu vi cac dac tinh sau: thudc khoang tri liéu hep; c6 théng s6 PK bién thién 16n giira
cac ca thé; c6 mdi lién quan giira ndng do voi hiéu qua va doc tinh; khd danh gia hiéu qua
dya vao dau hiéu 1am sang va kho dat dich PK/PD trong diéu tri. Mot téng quan hé thong
cho thay thuc hién TDM véi vancomycin gilp cai thién hiéu qua 1am sang 2,62 lan va giam
ty 1 doc than 75% so véi khdng thuc hién TDM. Tinh hiéu qua va kinh té trong trién khai
TDM ciing di duoc ching minh qua nhiéu nghién ciu khéc nhau.
Bang 2. Céc trudng hop can TDM vancomycin [2], [4]

Truong hop Dic diém co dia hoac tinh trang 1am sang

Bénh nhan nang, nguy kich

Bénh nhan c6 nguy co tang thanh thai than;

Bénh nhan c6 dau hiéu kém dap ung véi diéu tri

Bénh nhan nhiém MRSA giam nhay cam voi vancomycin
(MIC 1-2mg/L)

C6 nguy co that bai diéu tri

Bénh nhan nang, bénh nhan suy kiét;

Bénh nhan can diéu tri ¢ liéu cao (> 4g/ngay)
Bénh than man, chirc ning than khdng 6n dinh
Tang nguy co doc tinh Bénh nhan béo phi

Tré em, dac biét 1a tré thiéu thang

Bénh nhén liét chan tay, doan chi

Dung ddng thoi cac thude gay doc cho than
2.4. Cac phuwong phap TDM vancomycin &ng dung trong thuc hanh

2.4.1. TDM dua trén nong dé day

AUC/MIC la thong sé tot nhat du bao hiéu qua-an toan ciia vancomycin. Tuy nhién,
TDM trén AUC/MIC & giai doan dau cé nhiéu rao can, bao gém nhiing kho khan lién quan
dén viéc dinh luong 2 ndng do va thiéu cac cong cu hd trg ude tinh AUC. Nhiéu bang chang
chi ra ring c6 mdi twong quan tuyén tinh gitta nong d6 day (Ctrough) va AUC cua
vancomycin. Huéng dan dong thuan 2009 khuyén céo nén dung nong do day nhu mot
phuong phap kha thi nhat ¢&& TDM vancomycin thay cho AUC/MIC. Nong d6 day muc tiéu
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theo khuyén céo ¢ nhitng bénh nhan niang 1a 15-20mg/L va ¢ nhitng bénh nhan c6 tinh trang
it nghiém trong hon la 10-15mg/L [9].

Quy trinh TDM truyén théng dua trén nE)ng d6 day gdm 3 giai doan: (1) ldy mau do
nong do trugce khi s dung lidu tiép theo (trudc lieu thtr 4, khi nong d6 thude da Css); (2)
dbi Chleu nong do do dugc V6i cua s tri liéu dé danh gia ché do lidu; (3) hiéu chinh liéu dé
dua ndng do thUOc vao ctra so tri liéu (néu can) [4].

Uu diém ctia phuong phap nay 1a don gian, d& thuc hién, it ton kém. Viéc hiéu chinh
lieu cd thé duoc thuc hién dwa vao phuong trinh dong hoc tuyén tinh dé ting, giam lidu hoac
thay d6i khoang cach liéu. Tuy nhién, phuong phép nay c6 mot s6 nhuogc diém: thar nhét,
TDM duya trén Ctrough doi hoi viéc ldy mau dinh lugng phai thuc hién sau khi ndng do
thudc da dat Css (mau Ctrough dau tién nén duoc ldy 30 phat trude lidu thir 4). Diéu nay c6
thé bat loi trén nhitng bénh nhan nhiém khuan nang can dat sém ndng d6 tri liéu dé cai thién
tién lugng. Thi hai, phuong phap truyén thong doi hoi thoi diém truyén thude va thoi diém
ldy mau phai tuan thu chat ché theo huéng dan. Su sai léch mot trong hai thoi diém nay co
thé khién két qua dinh lwong nong do khdng gitp bién giai duoc mat cach chinh xéac PK cua
thudc va viéc hiéu chinh liéu tro nén khdng phi hop. Thir ba, viéc 4p dung nguyén tic PK
bac 1 chi nghiém dung khi bénh nhan khong c6 sy thay ddi vai cac théng sé PK. Thay doi
tdc do6 thai trir thude lam twong quan gitra Ctrough va AUC khéng chinh xé&c. Cubi cing,
mot ndng d6 thude don 1é nhur Ctrough khong thé dai dién hoan toan cho tong lugng thube
dua vao co thé. Viéc str dung vancomycin véi cac quang lidu ngan thuong du doan AUC &
mtc do thap hon so voi quéng liéu dai, mac du gia tri Ctrough twong duong. TDM dua vao
Ctrough danh gia gian tiép AUC c6 thé dan dén hiéu chinh liéu khéng téi wu. Cac nghién
ctru ghi nhan nhiéu trudng hop Ctrough < 10 pg/mL nhung gia tri AUC > 400 mg.h/L; trong
khi ciing mot gia tri Ctrough = 10pg/mL, AUC dao dong rat Ion tir 420-850mg.h/L. Hudng
dan dong thuan 2020 da khang dinh dich Ctrough khong that sy t6i uu dé thay thé AUC va
khong khuyén cao dung Ctrough dé TDM vancomycin do kha ning sai 1éch lam tang nguy
co dgc tinh trén than [4], [9].

2.4.2. TDM dwa trén AUC/MIC

TDM duya trén Ctrough chi phan anh kha niang dat dich PK/PD trong mt thoi diém
nhat dinh, trong khi TDM dua trén AUC cho phép danh gia kha nang dat dich PK/PD trong
24 gio. Bidu nay khong chi quan trong trong dy b&o hiéu qua 1am sang ma con gitip danh
gia doc tinh tich Iy cua thudc [2]. Theo Finch va cong sy (2017), TDM theo AUC gilp
giam nguy co gip doc tinh trén than thap hon mot nira so véi TDM theo Ctrough. Thuc té,
khi TDM duya trén dich AUC/MIC thuc chit | dwa vao AUC, gia tri MIC thudng c6 vai trd
it quan trong hon va thuong gia dinh bang 1mg/L vi cac Ii do sau: Thir nhat, MIC cia MRSA
do bang phuong phap vi pha lodng thudng dao dong rét nho va cé giatri < 1 mg/L. Thu hai,
phuong phap do MIC thuong thiéu chinh xéc, c6 sai sb va giatri do c6 sy dao dong lon khi
do bang cac phuong phap khac nhau. Thir ba, thoi gian dé CO két qua MIC thuong can toi
thiéu 72 gio, trong khi viéc hiéu chinh liéu theo AUC/MIC can thyc hién sém hon trong qua
trinh diéu tri. Hién nay, c6 3 phuong phap TDM dya trén AUC dugc ung dung bao gom:
(1) x4c dinh dya vao nong do bat ki khi truyén lién tuc; (2) xac dinh dua vao 2 nong do khi
truyén ngat quing va (3) udc doan dua vao mot hoic hai ndng do theo phuong phap Bayes
v6i md hinh duge dong hoc quan thé [2].
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- TDM theo AUC khi truyén lién tuc

TDM theo AUC khi truyén lién tuc 1a phuong phap don gian nhit trong viéc tinh
toan AUC. Trong phuong phap nay, AUC duoc tinh béng tich sb gitra nong d6 do dugc khi
da dat trang thai can bang (Css) va thoi gian (24 gio). Liéu nap ban dau dugc khuyén céo l1a
15-20mg/kg néi tiép bai ché do truyén lién tuc 30-40mg/kg/ngay (tbi da 60mg/kg/ngay) voi
muc tiéu Css tir 20-25mg/L. Phuong phéap nay phu hop véi nhitng bénh nhan c6 huyét dong
khéng 6n dinh (bénh nhan nang, bong...), c6 can thiép loc hodc tham tach mau hozc kho
dat AUC khi truyén ngat quang, bénh nhan bi hoi ching ngudi dé do vancomycin. Viéc
higu_chinh liéu trong qua trinh truyén lién tuc duoc thuc hién bing cach thay doi toc do
truyen Tuy nhién, ché do truyén lién tuc chwa duoc sir dung mét cach thuong quy vi chua
du bang chang vé lgi ich 1am sang. Ngoai ra, viéc truyen lién tuc ciing dbi mat dén cac van
dé vé tinh 6n dinh va nguy co twong ky véi cac thudc dung chung. Viéc doi hoi trang bi
bom tiém dién va thiét lap duong truyén riéng hoic catheter nhiéu nong khi truyén
vancomycin 1a mot sé yéu té rao can [2].

- TDM theo AUC khi truyén ngat quang

C6 2 phuong phap TDM theo AUC khi truyén ngat quéing: (1) uéc tinh AUC dua
vao phuong trinh duge dong hoc bac 1 véi 2 nong do (nong do day va néng do dinh); (2)
udc tinh AUC dua trén phan mém mé phong theo Bayesian voi 1 hodc 2 nong do [2].
Xac dinh AUC duya trén 2 nong do trong ché do truyén ngat quang 1a phuong phap TDM
phd bién trong thuc hanh tai Viét Nam hién nay. Phuong phap nay tinh toan dua trén mo
hinh dugc dong hoc bac 1. Cong thic tinh AUC dua trén 2 ndng do bat ngudn tir cach tiép
can cua Begg, Barclay va Dufful khi TDM cho aminoglycosid va dwoc diéu chinh cho
vancomycin bai Pai va Rodvold. Hai mau néng d6 duoc sir dung dé tinh AUC bao gom
ndng d6 dinh (Cpeak, duoc lay 1-2 gio sau khi két thic truyén) va nong do day (Ctrough,
lay 30 phut trudc khi truyén lidu tiép theo) sau khi nong do6 thude dat Css. Tir 2 ndng 4, co
thé tinh AUC theo dugc dong hoc bac 1:
t(Cpeak + Ctrough) Cpeak — Ctrough] 24

2 + ke T

Trong d6 Cpeak va Ctrough lan luot 12 ndng d6 dinh va nong do day trong cting mot
lidu, t 12 khoang cach giira 2 lan do ndng do; t 1a thoi gian truyén; ke 1a hang sé thai trir [2].
Uu diém cia phuong phép nay 1a nguyén 1y don gian, viéc tinh toan c6 thé duoc hd tro bang
cdc phan mém pho thng, mién phi nhu Excel. Thoi diém dung thude va dinh luong trong
phuo’ng phap nay khong doi hoi chinh xac theo hudng dan, nhung can ghi nhan chinh xac
cac thoi diém truyén va ldy mau do ndéng do. Bén canh do, cac thong sb duoc dong duoc
tinh toan chinh la cua ca thé bénh nhan duoc giam sat. Phuong phap nay cung c6 mot s6
nhugc diém can quan tam. Tru6c hét, phuong phap 2 nong do ciing khuyén céo lay miu sau
khi ndng do thudc dat Css, do vay khé hiéu chinh liéu sém & bénh nhan ning. Thi hai,
phuong phép nay c¢6 khuynh huéng wdc doan AUC thap hon hoidc cao hon so véi gié tri
thuc té, khong phu hop vai nhitng bénh nhan loc méu, bénh nhan suy than cap. Ngoai ra,
chi phi dinh lwong nhiéu miu c6 thé gay ton kém va nhiéu sai sét hon c6 thé xay ra bai viéc
ldy mau nhiéu lan trong thyc hanh [2], [10].

Xéc dinh AUC uéc doan theo Bayes 1a phuong phap duoc khuyén cao hién nay theo
dong thuan thé giéi 2020. Phuong phap Bayes thuc hién trén nguyén tic sir dung dir ligu
dugce dong hoc quan thé (mé hinh Bayes ban dau) cing véi dit liéu dung thudc trén bénh

AUC =
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nhan (liéu dung va ndng d6 thude do dugc) dé ude doan thong sé duge dong hoc bang phan
mém toan hoc, tir d6 dé xuat ché do liéu tdi wu cho bénh nhan [2].

So véi phuong phap dua vao Ctrough, phuong phap TDM dwa vao AUC ude doan
bang phan mém theo Bayes cho két qua chinh xac hon néu mé hinh dugc dong hoc quan
thé duoc lua chon 1a thich hop; tir d6 giam duoc doc tinh trén bénh nhan. Khi dénh gia kha
néng udc tinh AUC cua 2 phuong phap, mét nghién caru doan hé hdi ciru cho thay phuong
phap dong hoc bac 1 va Bayesian véi 2 nong do ¢6 mirc do twong dong cao vai do bién
thién co thé chap nhan duoc va c6 thé coi 1a twong duong nhau trong viée udc tinh AUC
cua vancomycin. Tuy nhién, phuong phap dong hoc bac 1 va Bayesian 1 nong do lai cho
thay d6 bién dong dang ké va mirc do twong dong khéng qua téi wu, dua dén Ii do can can
nhic c&c kha ning thay thé cho nhau cua hai phuong phap nay trong thuc hanh 1am sang,
dgc biét khi dung d¢ danh gia két qua AUC trén hogc dudi ngudng diéu tri [11]. Mic d
vdy, phuong phap Bayes van c6 nhiéu vu dlem khéc, bao gom cho phép ldy mau mau do
nong do thudc tai thoi diém bat ki va khong can do tai thoi diém Cpeak, Ctrough va khong
can nong do thube dat Css. Pidu ny c6 ¥ nghia quan trong, cho phép hiéu chinh liéu som
trén nhiing bénh nhan nang [12].

Hon nira, cac phan mém wdéce tinh AUC ¢6 thé duoc chuan hdéa mé hinh duoc dong
hoc quan thé lién tuc théng qua viéc dua vao cac dir liéu bénh nhan tai chd, gitp cho viéc
ude doan thong s6 duge dong hoc (nhur AUC) ngay cang chinh xac hon so véi dya trén md
hinh duoc dong hoc quan thé goc duoc dua vao ban dau [2]. Hién nay co nhiéu cdng cu truc
tuyén mién phi cho phép wéc tinh AUC theo Bayesian. Mirc do chuan x4c khi wdc tinh AUC
vancomycin bang cac ng dung truc tuyén mién phi 1a ClinCalc, VancoPK, TDMx va DMC
s0 véi phuong phap chuin (phuong phap Sawchuk-Zaske) cho thiy ca 4 cong cu déu co do
chuan xac dao dong tir 89% dén 110% [13].

/Méu mau tlr bénh nhan

Néng dd thude [

Déac diém bénh nhan DPaura

Thong s6 PK/PD quan thé | | | Thuattean | | Thong sd PK/PD | | Dé xuét ché do
(Bayesian dau vao) t0i wu cua bénh nhan liu chinh xac

Théng tinldam sang [ \
Kha nang “hoc tap” cia phan mém

cho phép wéc tinh AUC ngay cang chinh xac theo

thoi gian

Lich str duing thuée |-

\
Ché d6 lidu khéi dau

(lidu nap, liéu duy tri khéi dau)

Hinh 1. M hinh hiéu chinh liéu chinh xac theo ca thé theo phuong phap Bayes

Bén canh d6, mot s6 phan mém khac, nhu SmartDose Al cling dang dugc nghién
ctru phét trién véi md hinh duge dong hoc hudng d6i tugng quan thé nguoi Viét Nam [14].
R&0 can chinh dé tiép can phuong phap Bayes gom viéc trang bi phan mém tinh toan véi
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cac chi phi lién quan ciing nhu dao tao, tap huan nhan vién y té, dic biét 1a dugc si 1am sang
dé bién giai ket qua [12].
Bang 3. Mot s6 ¢ong cu ude doan AUC trong thuc hanh TDM vancomycin hién nay [14]

Cong cu Link
TDMX tdmx.shinyapps.io
Clincalc clincalc.com
DoseMeRx doseme-rx.com
RxKinetics rxkinetics.net
GlobalRPH globalrph.com
Smartdose Al smartdose.ai

2.5. Hoat déng thwc hanh va nghién ciru TDM dbi véi vancomycin tai Viét Nam

Nhiéu nghién ciru trén thé gidi va Viét Nam dang da thyuc hién dé danh gia hiéu qua
cua viéc trién khai giam séat ndng d6 vancomycin trong trj liéu bang cac phuong phéap khéc
nhau, trén cac d6i twong bénh nhan khac nhau. Nhiéu khia canh khac nhau duoc nghién cau
bao gém tinh hiéu qua, an toan cua viéc hiéu chinh liéu dwa trén TDM uéc doan AUC theo
Bayes; d6 chinh xac va kha niang 4p dung cac mé hinh dugc dong hoc quan thé trong cac
phép uéc doan AUC trén nhiéu dbi twong khac nhau ciing nhu cac van dé vé chi phi-hiéu
qua cua viéc &p dung phuong phap nay. Hai yéu té cbt 16i dwoc quan tam nghién cau vé
TDM vancomycin uéc doan AUC theo Bayes 1a mo hinh PK trong phan mém va déi tugng
bénh nhan. Tai Viét Nam, TDM theo AUC uéc doan theo Bayes van chua duoc trién khai
mot cach rong rai trén 1am sang. Pa sé cac bénh vién thyuc hién TDM dya trén giam sat nong
d6 day hodc tinh toan AUC theo phuong trinh PK bac 1. Sau khi huéng dan dong thuan cap
nhat 2020 cua hi¢p hoi chuyén mon Hoa Ky vé TDM vancomycm duoc cong bb, mot sd
bénh vién tuyén dau nhu Bénh vién Bach Mai di trién khai va c6 nhitng nghién ciu buéc
dau vé hiéu qua ap dung. Nghién ctu cua Nguyén Thi Cdc (2022) va Trinh Thi Van Anh
(2022) la 2 nghién cuu tiéu biéu vé két qua hiéu chinh liéu vancomycin théng qua TDM Vi
tiép can Bayes tai bénh vién Bach Mai trén 2 dbi tuong nghién ctru doc 1ap la nguoi I6n va
tré em. Trong 2 nghién ctru nay, AUC dugc ude doan bang phan mém Smartdose Al ® phét
trién boi Cong ty ¢b phan giai phap Cong nghé N2TP, véi mo hinh duge dong hoc cua Goti
duoc ap dung cho ddi twong ngudi 16n va mo hinh cua Jennifer Le duoc ap dung cho ddi
tuogng tré em. Két qua nghién cau cua Nguyén Thi Cuc trén 369 bénh nhan ngudi truong
thanh cho thay vai 2 ché do liéu pho bién nhat duoc &p dung la 1g mdi 12 gio va 1,5g moi
12 gio, ty I¢ dat dich AUC lan dau la 37,9%. Sau khi hi¢u chinh liéu dya trén AUC theo
Bayes, ty 1& nay ting 1én 64,2% & lan hiéu chinh liéu thi nhat va ty 18 bénh nhan dat dich
AUC it nhat 1 1an 13 62,9%. Trudc d6, nghién ctru cia Nguyén Tran Nam Tién va cong su
(2021) cho thay hiéu chinh liéu vancomycin theo Bayes véi mé hinh nay dam bao do ding
va do chinh xac cho ddi twong bénh nhan ngudi trudng thanh [8] [14]

I11. TRIEN VONG NGHIEN CUU

Mic du dé khang vancomycin di dugc bao cao va da co cac khang sinh méi thay
thé trong diéu tri nhiém khuian do MRSA nhu daptomycin, linezolid, ceftarolin,...,
vancomycin van dugc xem 1a mot diéu tri nén tang va wu tién trong nhiém khuan lién quan
dén MRSA do tinh kinh té, kha ning tiép can va chién lugc bao ton cac khang sinh thé hé
méi. Do vay 1am thé nao dé t6i uvu hoa dugc hiéu qua va tinh an toan déi voi vancomycin
trén nhiéu déi twong bénh nhan khac nhau van 1a mot van dé tiép tuc duoc nghién cau.
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Trong hai thap ky qua, xu huéng cé thé hda liéu dua vao TDM dbi véi vancomycin
duoc thuc hién ngay cang phd bién trén thé gioi va tai Viét Nam. Hoat dong TDM khdng
chi dugc nghién ciru va 4p dung trén nhiéu ddi twong c6 bién thién PK/PD phuc tap hon ma
con dugc thuc hién boi cac cong cu ude tinh cac thdng sb dugce dong hoc hién dai hon.

Mbi nhom ddi twong ngudi trudng thanh binh thuong, tré em, nguoi cao tudi, bénh
nhan nguy kich, bénh nhéan suy than, bénh nhan tang thanh thai than, bénh nhan loc mau,
bénh nhan béo phi... c6 nhimg dic tinh riéng anh huéng dén PK/PD ciia vancomycin va
can nghién ciru xay dung cac mé hinh duoc dong hoc quan thé riéng trén co s6 TDM dé xac
dinh céac ché do lidu phu hop dua vao khuyén céo. Bén canh d6, cac phuong phap TDM
khac nhau c6 nhitng wu va nhuoc diém riéng, do vy ciing can ¢é nhitng nghién ctu dé
khuyén céo lya chon phuong phap nao 1a t6i wu trén cac bdi canh thyc hanh 1am sang khac
nhau vé ca 3 khia canh hiéu qua, an toan va kinh té y té.

IV. KET LUAN

Cé thé hoa liéu chinh xac theo cé thé dya trén TDM la xu huéng trong thuc hanh
1am sang huéng téi tdi uu hoéa hiéu qua-an toan caa thudc néi chung va vancomycin noi
riéng. Co nhiéu phuong phap khac nhau dé TDM vancomycin dya trén cac déng thuan hién
tai, mdi phuong phap uéc tinh AUC tir nong do Vancomycm trong mau déu co uu nhuoc
diém riéng. Do d6 tuy theo diéu kién trién khai va cac nguon luc lién quan co thé lya chon
phuong phéap TDM phu hop.
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