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TOM TAT

Muc tiéu: Phéan tich két quéa trién khai quy trinh giam sat néng dé va hiéu chinh liéu
vancomyecin dwa trén AUC theo wéc doan Bayes trén bénh nhan nguoi I6n tai Bénh vién Pa
khoa Ddirc Giang.

Phwong phap nghién citru: Nghién ciru tién ctru, phbi hop chuyén mén gitra duoc siléam
sang, bac si diéu tri va diéu dudng tai Khoa Hbi strc tich cuc chéng ddc trong thoi gian tor
thédng 07/2023 dén hét thang 11/2024. Bénh nhén duoc chi dinh vancomycin, TDM va hiéu
chinh liéu nham dat dich AUC tir 400 - 600 mg.h/L. Gia tri AUC wéc tinh theo phuong phap
Bayes trén phan mém SmartDoseAl.

Két qua: Nghién ctru thu nhdn 92 bénh nhén va 169 mau dinh lwong. Ty Ié dat dich AUC
tai Ian dinh lvong dau tién la 37,0% va téng 1én 62,7% & lan dinh luong thir 2. Ty 16 bénh nhan
cé it nhat 1 1&n dinh luong dat dich la 69,6%. Ty 1é xuét hién bién cé trén than & murc 8,7% véi
thoi gian khéi phat mudn sau 7,5 ngay diéu tri va phan Ién & mirc d6 nhe “nguy co’” theo tiéu
chuén RIFLE (87,5%).

Két luan: Trién khai TDM vancomycin dua trén AUC theo uéc doén Bayes gilp ndng cao
kha nang dat dich PK/PD va gép phan dém bo an toan, gidm thiéu nguy co gép bién cb trén
than & bénh nhén néng.
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ANALYSIS OF THE IMPLEMENTATION OF AN AUC-GUIDED VANCOMYCIN DOSING
PROTOCOL IN ADULT PATIENTS VIA THERAPEUTIC DRUG MONITORING
AT DUC GIANG GENERAL HOSPITAL

SUMMARY

Objective: To evaluate the results of implementing a therapeutic drug monitoring (TDM)
protocol for vancomycin dosing guided by Bayesian-estimated AUC in adult patients at Duc
Giang General Hospital.

Methods: This prospective study was conducted in the Intensive Care Unit from July 2023
to November 2024 through multidisciplinary collaboration among clinical pharmacists, doctors,
and nurses. TDM and dose adjustment were performed for the patient receiving vancomyecin,
aiming at an AUC target range of 400 - 600 mg.h/L. AUC values were estimated by the
Bayesian algorithm via SmartDoseAl software.

Results: A total of 92 patients and 169 vancomycin concentrations were included. The
proportion of patients achieving the target AUC increased from 37.0% at the initial
measurement to 62.7% at the second measurement. Overall, 69.6% of patients achieved the
therapeutic target at least once during treatment. Nephrotoxicity occurred in 8.7% of patients,
with a median onset of 7.5 days, and the majority were classified as the “risk” level according

to the RIFLE criteria (87.5%).

Conclusion: The implementation of AUC-guided vancomycin dosing using Bayesian
estimation significantly improved target attainment and minimized the risk of nephrotoxicity in

critically ill patients.

Keywords: VVancomycin, Bayesian estimation, intensive care unit, TDM, AUC.

1. DAT VAN BE

Tbi wu héa ché dd lidu dwa trén nguyén ly
dwoc dong hoc/dwoc lwc hoc (PK/PD) cla
vancomycin nham dam bao hiéu qua diéu tri,
gidm thiéu ddc tinh cling nhw dé khang khang
sinh 1a van d& dwoc nghién ciru rong rai twy
hon 60 nam qua. Giam sat ndng dd thubc
trong mau (TDM) la phwong phap hiéu qua
duogc ap dung dé dam bao ndng dd thudc
trong pham vi diéu tri, dap wng cac nhu cau
néu trén. Theo thai gian, cac hudng dan giam
sat diéu trj vancomycin cling cap nhat dwa
trén cac két qua nghién ciru PK/PD, d&c biét
vé Iwa chon dich trong thwc hanh |dm sang.
Nam 2020, déng thuan vé TDM vancomycin
clia cac hiép hdi chuyén mén Hoa Ky (IDSA-
ASHP-SIDP-PIDS) da khuyén céo s dung
dién tich dwdi dwdrng cong ndng dé - thoi gian
(AUC) va wu tién ap dung phwong phap
Bayes trong viéc hiéu chinh liéu thuéc!. Diéu
nay khong chi tac dong dang k& dén thuc
hanh 1am sang trén thé gidi ma con anh
hwéng truc tiép dén viéc trién khai TDM tai
cac co s& 'y té tai Viét Nam.

Tai Bénh vién Da khoa B¢ Giang, Khoa
Hbi stre tich cwe chdng déc 1a noi tiép nhan
va diéu tri nhiéu bénh nhan nang véi tinh

trang bénh ly phirc tap kém theo nhiém khuan
nang. Bao céo tdng két vi sinh nam 2022 cho
thay vi khudn Gram dwong chiém 32,2% tac
nhan gay bénh, tu cau vang khang methicillin
(MRSA) chiém 80,8%. Do d6, vancomycin
dwoc st dung twong ddi phd bién, dat ra yéu
cau can thiét phai t6i wu hoa lidu trén tirng
bénh nhan. Nam 2023, bénh vién da ban
hanh quy trinh trién khai TDM vancomycin
trén bénh nhan ngw&i lon. Vi vay, nghién ctru
nay thwc hién nham muc dich phan tich két
qua trién khai quy trinh, cung cap di liéu gép
phan nang cao hiéu qua quan ly khang sinh
va diéu tri bénh nhan tai bénh vién.

2. Ol TUONG VA PHUONG PHAP
NGHIEN cUU

2.1. Péi twong nghién cliru

Bénh nhan diéu tri tai Khoa Hbi strc tich
cwc chdng doc tr thang 07/2023 dén hét
thang 11/2024 c6 chi dinh s dung
vancomycin truyén tinh mach ngat quang,
dwoc giam sat nébng d6 va hiéu chinh liéu dua
trén AUC theo wéc doan Bayes. Loai trir cac
trwong hop dwdi 18 tudi, bénh nhan co thoi
diém 14y mau nghi ngd khoéng chinh xac, cé
can thiép loc mau lién tuc (CRRT) hoac loc
mau chu ky (IHD).
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2.2. Phwong phap nghién ctru

Thiét k& nghién ctu tién ctu, trién khai
quy trinh théng qua hoat déng chuyén mén
phdi hop gitra dwgc si lam sang, bac si diéu

Chi dinh lieu nap
' (theo cén nang 25-30 mg/kg)

Chi dinh liéu duy tri ‘
(theo chirc nang than ‘—
CICr m‘L/phL'lt)

!

Lay mau dinh lwong 1an 1

l

Hiéu chinh liéu dya trén AUC —

(Scr) va dinh lwong lai néng

Theo déi chirc nang than
d6 vancomycin

—

tri va diéu dwdng tai Khoa Hbi stre tich cuc
chéng déc. Bénh nhan st dung vancomycin
va |4y mau dinh lwong theo quy trinh bénh
vién ban hanh, tém tat tai hinh 1.

Truyén tinh mach ngét quang

— > 130: Lién hé Dwoc sT lam sang

90-130: 1500 mg gq12h
60-90: 1000 mg q12h
20-59: 1000 mg g24h

— < 20: 1000 mg g48h

Sau két thic truyen it nhat 1 gio' cho
dén ngay trw&c khi truyén liéu tiép theo

St dung wéc doan Bayes
_ .0. SmartDose

Hinh 1. Quy trinh st dung, giam sat néng dé
va hiéu chinh liéu vancomycin truyén tinh mach ngat quang

D liéu vé lidu dung, thoi diém dung, 1y
mau va két qua dinh lwgng duwoce tich hgp vao
phan mém SmartDoseAl, nham tinh toan cac
théng s dwoc déng hoc clia nguwoi bénh va
gia tri AUC twong tng vé&i ché do liéu hién tai
thong qua thuat toan Bayes 2. Bénh nhan
dwoc xac dinh dat muc tiéu va gilr nguyén
ché do liéu khi AUC tir 400 - 600 mg.h/L (Vi
gia dinh MIC vancomycin 1a 1 mg/L)!".. Trong
trwong hop gia tri AUC ngoai dich khuyén
c4o, phan mém sé goi y ché do liéu hiéu
chinh phu hop.

Nghién ctru tién hanh phan tich két qua
trién khai quy trinh théng qua dac diém
bénh nhan, dac diém st dung vancomycin,
giam sat néng dé va hiéu chinh liéu théng
qua ty 1é dat dich sau céac lan dinh lwong.
Ddng thi, nghién clru cling danh gia nguy co
gap bién cb trén than cla bénh nhan, 1am co
s& t6i wu hoa diéu tri vancomycin tét hon tai

bénh vién. Bién cb trén than dwoc xac dinh
theo dinh nghia t déng thuan vé TDM
vancomycin cta IDSA — ASHP - SIDP - PIDS,
v&i mire tAng creatinin huyét thanh trén 50%
hodc murc loc cau than giam trén 50% so voi
thoi diém bat dau st dung thubc, xay ra trong
it nhat 2 14n xét nghiém @. Phan loai mirc do
bién cb danh gia theo tiéu chuan RIFLE B,

2.3. Thu thap va xtr ly sé liéu

Sé liéu dwoc thu thap va lam sach trén
phan mém Microsoft Excel 365. X ly théng
ké va tryc quan hoéa dir liéu théng qua biéu
dd thwe hién trén ngdn nglr lap trinh R phién
ban 4.4.1. Kha nang dat dich tich Ily qua cac
lan dinh lwong danh gia dwa trén phan tich
Kaplan-Meier.

3. KET QUA NGHIEN CcU'U

3.1. Dac diém quan thé bénh nhan

Nghién ctu thu nhan 92 bénh nhan thdéa
man cac tiéu chuan Iwa chon va loai trir, voi
d&c diém dwoc trinh bay trong bang 1.
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Béng 1. Bac diém quan thé bénh nhan

Chi tiéu | Kétqua (N =292)
Ddac diém chung
Tubi (ndm) 69,0 (58,0 - 76,0)
Nam gidi 57 (62,0%)
Cén néng (kg) 55,0 (50,0 - 61,0)
Diém APACHEII 10,0 (8,8 - 15,0)
Diém SOFA 3(1-4)
Thé may 32 (34,8%)
Creatinin huyét thanh nén (umol/L) 77,0 (62,0 - 109,8)
DO thanh théi creatinin nén (mL/phut) 59,0 (39,6 - 79,2)
Bénh nhéan st dung déng thoi thube cé nguy co’ déc tinh than 42 (45,7%)
Aminoglycosid 31 (33,7%)
Furosemid 9 (9,8%)
Thubc gidm dau chéng viém NSAID 8 (8,7%)
Khéac: Colistin, piperacillin/tazobactam 2 (2,2%)
Két qua diéu tri
Thoi gian nam vién (ngay) 18,0 (13,0 - 25,0)
Tinh trang ra vién
Khoi/b& 73 (79,3%)
Khéng thay déi 13 (14,1%)
N&ng hon/xin vé/chuyén vién 6 (6,5%)
T vong 0 (0%)

Két qua dwéi dang sé lwong (%), trung vi (tie phan vi)

3.2. Dic diém chi dinh va sir dung vancomycin
Béng 2. Bac diém chi dinh va str dung vancomycin

Chi tiéu Két qua (N = 92)
Chi dinh nhiém khuéan
Nhiém khuén da mé mém 36 (39,1%)
Nhiém khuén huyét 35 (38,0%)
Viém phéi 24 (26,1%)
Viém mang néo 2 (2,2%)
Khéc: nhiém khuén xuong khép, duong mét, tiét niéu, 6 bung 7 (7,6%)

Chi dinh liéu vancomycin ban dau

Bénh nhan chi dinh liéu nap 86 (93,5%)
Liéu nap (mg/kg) 26,2+28
Lidu duy tri (mg/ngay) 2000 (1000 - 2000)
Ty 1é st dung liéu duy tri ban déu phu hop theo khuyén céo 74 (80,4%)
Thoi gian str dung vancomyecin (ngay) 12 (9-18)

Két qué duéi dang sé luong (%), trung binh + do léch chuén, trung vj (t phén vi)
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Hinh 2. Twong quan gitra téng liéu duy tri/ngay ban dau va dé thanh thai creatinin nén

Phan I&n bénh nhan chi dinh vancomycin
diéu tri nhiém khuan da mé mém (39,1%), sau
do 1a nhiém khuén huyét (38,0%). Liéu nap
dwoc chi dinh trén 93,5% bénh nhan véi trung
binh 26,2 mg/kg. Bang chu v, ty I& liéu duy tri
st dung phu hop theo khuyén céo cltia quy
trinh tai bénh vién twong déi cao (80,4%), thé
hién médi twong quan tét véi chirc nang than

nén clia nguwdi bénh (R? = 0,746).

3.3. Piac diém giam sat ndng do va hiéu
chinh liéu vancomycin

Nghién ctru ghi nhan tng s 169 mau dinh
lwong. Dac diém TDM va ty |é dat dich AUC
trong qua trinh theo d&i va hiéu chinh liéu
dwoc mo ta tai bang 3 va hinh 3.

Béng 3. Pac diém giam sdt néng dé va hiéu chinh liéu vancomycin

Chi tiéu Két qua
Thoi diém I1dy méau 1an déu tién (ké ttr khi bat ddu st dung) (N = 92) 3(2-4)
S6 méu dinh luong trén méi bénh nhén (N = 92) 2(1-2)

Gid tri AUC (mg.h/L) tai cdc lan dinh lwvgng

Lan dinh Iwong dau tién (N = 92)

420,5 (335,8 - 560,5)

<400 39 (42,5%)
400 - 600 34 (37,0%)
> 600 19 (20,6%)
Lan dinh Ivong thir 2 (N = 57) 487,0 (413,0 - 576,5)
<400 9 (17,6%)
400 - 600 32 (62,7%)
> 600 10 (19,6%)
Lan dinh lvong thir 3 (N = 20) 555,0 (436,2 - 645,8)
<400 2 (10,0%)
400 - 600 12 (60,0%)
> 600 6 (30,0%)
Lan dinh lwong thir 4 (N = 6) 548,0 (480,8 - 592,0)
Bénh nhéan cé it nhét 1 lan dinh lwong dat dich 64 (69,6%)

Két qué dwéi dang sé luong (%), trung vi (tr phén vi)
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Hinh 3. Bac diém phan bé AUC va xdc suat dat dich tich Idy qua céc lan dinh Iwong

Gié tri trung vi AUC qua céc 1an dinh lwong
c6 xu huéng tdng dan va tap trung vao
khoang muc tiéu 400 - 600 mg.h/L. Phan tich
Kaplan-Meier cho thdy, sau khi hiéu chinh
liéu, ty 1& dat dich tang lén dang ké tir 37,0%

[95%CI 26,3 - 46,1%] tai lan dinh lwong thir 1
len 71,7% [95%CI 58,7 - 80,5%] tai lan dinh
lwong thtr 2 va 89,7% [95%CI 75,4 - 95,7%]
tai lan dinh lwong thir 3. Két thic qua trinh
theo ddi, ty I&é nay wéc tinh dat 100,0%.

3.4. Dac diém bién cé trén than trong qua trinh diéu tri vancomycin

Béang 4. Bac diém bién cé trén than

Chi tiéu

Két qua (N = 92)

Tan suat xét nghiém creatinin trén 1 bénh nhan

Tuén dau tién 3(3-4)
Tuén thir hai 3(2,3-3)
Sé bénh nhan ghi nhén bién cé trén than 8 (8,7%)
Thoi gian khdi phét bién cb (ngay) 7,5(4,5-12,3)

Mdrc tang creatinin
Thoi diém khéi phat )
Thoi diém dwoc ghi nhdn cao nhat

1,5(1,6-1,7)
1,7 (1,8-1,9)

Phéan loai mirc d6 nghiém trong theo tiéu chuan RIFLE
Nguy co
Toén thuwong

7 (87,5%)
1(12,5%)

Két qué dwéi dang sé luong (%), trung vi (tr phén vi)
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Bién cb trén than xuét hién trén 8,7% bénh
nhan. Thoi gian khéi phat twong déi dai sau
khoang 7,5 ngay diéu tri v&i vancomycin va
phan 1&n bénh nhan dwoc phan loai & mirc
dd “nguy co” (87,5%).

4. BAN LUAN

Tbi wu hoa liéu khang sinh diéu tri nhiém
khuén trén bénh nhan nang tai cac don vi hdi
strc tich cuwc 1a van dé hét sirc quan trong
trong thwwe hanh 1dam sang. Tuy nhién, sy da
dang vé bénh ly nén, mirc d6 suy gidm chirc
nang co quan va cac bién phap can thiép
trong qua trinh diéu tri (d&c biét loc mau) c6
thé anh huéng phirc tap dén dwoc dong hoc
cuta thudc . Diéu nay dat ra nhiéu thach thirc
cho cac nha 1am sang va yéu cau can cé
chién lwoc phu hop cho tirng déi twong. Theo
khuyén céo ctia IDSA-ASHP-SIDP-PIDS va
mot s6 nghién clru dad cong bd Vo
vancomycin, bénh nhan loc mau chu ky dwoc
ap dung truyén ngat quang khi két thuc phién
loc va giam sat néng do trwdc loc tor 15 - 20
mg/L™"®. Trong khi dé, bénh nhan loc mau lién
tuc dwoc wu tién truyén lién tuc, dac biét khi
tdc do dich siéu loc/thAm tach cao 8], Trén
déi twong khéng can thiép loc mau, mac do
néng cao va khé dat muc tiéu AUC khi truyén
ngéat quang, truyén lién tuc cing duwoc khuyén
céo thay thé déng thdi voi giam sat ndng do
tr 20 - 25 mg/L . Theo tiép can nay, Bénh
vién Da khoa Dirc Giang, bénh vién Da khoa
hang | thuéc S& Y t& Ha Noi, da xay dwng quy
trinh giam sat diéu tri vancomycin riéng biét
cho bénh nhan loc CRRT, bénh nhan loc IHD,
bénh nhan khéng loc mau truyén lién tuc va
khéng loc mau truyén ngat quang. Viéc hiéu
chinh liéu cho cac dbi twong loc mau phu
thubc vao thoi gian va cwdng dé loc. Do vay,
trong khuén khd nghién ctru nay chi phan tich

cac bénh nhan khéng loc mau truyén ngat
quang, hiéu chinh liéu dwa trén AUC theo wéc
doan Bayes nham dam bao tinh déng nhét.
Thuc té cac déi twong loc mau/ap dung
truyén lién tuc co6 thé gap sepsis, sé¢c nhiém
trung, tdn thwong than cap, mirc dd nang,
bién thién dwoc dong hoc Ién va kho dat dich
PK/IPD hon so voi nhom khéng loc
mau/truyén ngat quang. Diéu nay co thé ly
gidi phan nao mac diém APACHEII, SOFA
trong quan thé nghién ctru c6 trung vi 10 va 3
diém, thdp hon so vé&i mot s nghién cu
khac ©71. Mac du vay, nghién ctru ghi nhan do
tudi bénh nhan twong déi cao véi trung vi 69
tudi, ty 1& thé may 34,8%, chirc nang than nén
chi &@ mrc trung binh v&i 59 mL/phuat va cé toi
45,7% bénh nhan trong s6 d6 s dung dong
thoi thubc cé nguy co doc tinh than. Bénh
nhan c6 thdi gian ndm vién twong dbi dai voi
trung vi 18 ngay, 20,6% bénh nhan cé két qua
diéu tri khong cai thién, ndng hon/xin vé. Diéu
nay cho thay con tén tai nhirng thach thire rat
|&n trong diéu tri & nhém déi twong nay.
Vancomycin chi yéu dwoc chi dinh cho
diéu tri nhiém khuadn da moé mém, nhiém
khuédn huyét va viém phéi - cac tinh trang
nhiém trung néng va phd bién tai ICU. Ty lé
st dung liéu nap cao (93,5%). Bang chu y, ty
l&é st dung liéu duy tri phi hop véi khuyén
cdo cla quy trinh & mérc 80,4%. Két qua tryc
quan hoéa théng qua biéu dd thé hién twong
quan tbt gitra chirc nang than va liéu duy tri
(R? =0,746). Trén thuc té cac giai doan truéc
day khi chua trién khai quy trinh TDM tai
bénh vién, ty 1& st dung liéu nap twong dbi
thap, rat it cac trwong hop st dung liéu duy tri
> 1 g/ngay do lo ngai nguy co tich ldy thubc
gay doc tinh than. Diéu nay c6 thé dan dén
nguy co dwdi nguéng diéu tri & nhém cé chire
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nang than t6t (> 90 mL/phut hodc > 130 mL/phut),
lam tang nguy co that bai va phat sinh dot
bién khang thubc. Trong khi hién nay, nhd
cong cu TDM va hiéu chinh lidu kip thei, mire
liéu ban dau dwoc st dung tdi da da tang lén
t&i 3,5 g/ngay. Két qua nay phan nao cho
thay sw thanh cong buéc dau cda viéc trién
khai quy trinh giam sat diéu tri théng qua
TDM tai bénh vién.

M3c du ché do liu dwoc chi dinh theo
chirc ndng than, ty & dat dich trong lan dinh
lwong dau tién chi dat 37,0%. Két qua nay
twong tw so v&i nghién clru cia Pao Quang
Minh (38,2%) trén bénh nhan hdi strc noi tai
Bénh vién Thanh Nhan. Mic liéu khuyén céo
ban dau trong cac nghién ctru cling cé phan
twong tw nhau . Piéu nay thé hién sw bién
thién 1&n vé dwoc dong hoc gitra cac ca thé,
thé tich phan bd ciing nhw d6 thanh thai
vancomycin trén bénh nhan hdi strc con phu
thudc vao nhiéu yéu té khé du doan ngoai dac
diém vé thé trang va chirc nang than cda
ngwdi bénh #8 Tuy nhién, sau khi hiéu chinh
liéu va dinh lwong lai 1an 2, ty 1& dat dich AUC
tang 1&n rd rét tlr 37,0% lén 62,7%, cho thay
hiéu qua dang ké cta phwong phap dw doan
Bayes trong viéc hiéu chinh liéu. Trong quéa
trinh theo ddi, 8/20 bénh nhan c6 AUC nam
ngoai dich khuyén cdo tai 1an dinh lwong thir 3.
Trong sb cac bénh nhan nay, cé 4/8 bénh
nhan da dat dich tai lan dinh lwong thé 2 va
khéng can hiéu chinh liéu, tuy nhién sau dé
bénh nhan cé bién thién dwoc déng hoc/ghi
nhan nguy co tich Iy thubéc. Cudi cung,
nghién ctru ghi nhéan 69,6% bénh nhan cé it
nhat 1 1an dinh lwong dat dich. Trén thuc té
nhiéu trwéng hop bénh nhan hiéu chinh liéu
nhwng sau dé xuét vién hodc ngrng diéu tri
vancomycin, dan dén khéng du théi gian dinh

lwong lai va danh gia kha nang dat dich. Khac
phuc nhugc diém nay, phan tich Kaplan-
Meier dwoc tién hanh véi sb lwgng bénh nhan
twong &ng con theo ddi tai méi thdi diém. Két
qua ghi nhan bénh nhan dat dich tich Iy sau
3 lan dinh lwong 1a 89,7% va 100,0% & lan
dinh lwong cubi cung, twong tw nhiéu nghién
ctru trién khai trwdc do o,

Bénh nhan trong nghién ctru dwoc theo
ddi chirc nang than chat ché véi tan suat xét
nghiém creatinin c6 trung vi 3 lan/tuan. Ty |&
gap bién cb trén than twong dbi thap voi
8,7%, hau hét déu co thoi gian khéi phat
twong dbi dai va & mirc dd nhe “nguy co”
(87,5%), cho thay bénh nhan duwoc kiém soat
diéu tri véi vancomycin twong dbi tot.

5. KET LUAN

Nghién ctru phan tich trén 92 bénh nhan
cho thay ty 1& dat dich AUC qua céc lan hiéu
chinh liéu da tang Ién dang ké tir 37,0% lén
62,7% sau lan dau tién va 69,6% bénh nhan
c6 it nhat 1 1an dinh lwong dat dich. Ty 1& gép
bién cb trén than thap va phan lén & mic do
nguy co, cho thdy viéc ap dung quy trinh da
gop phan dam bao diéu tri vancomycin téi wu
va an toan tai bénh vién.
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