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Tom tat

Muc tiéu: Phan tich két qua trién khai hiéu chinh liéu vancomycin theo quy trinh giam sat néng dé
thuéc trong mau (TDM) trén bénh nhan Hoéi suc tich cuc (HSTC) dua trén AUC udc doan theo phuong
phap Bayesian (d6i véi truyén tinh mach ngéat quang) va néng dé dich (d4p dung véi truyén tinh mach
lién tuc). B4i tuong va phuong phdp: Nghién clu tién clu ¢ can thiép trén 80 bénh nhan s dung
vancomycin tai Khoa HSTC, Bénh vién Thanh Nhan ti thang 4 dén thang 6/2023 théng qua hoat déng
chuyén moén phéi hgp gitta dugc si lam sang, bac si va cac diéu duéng. Dua trén két qua dinh lugng
noéng d6 thudc vancomycin trong mau cta bénh nhan, gia tri AUC dugc uéc doan theo phuong phap
Bayesian trén phan mém SmartdoseAl. D6i vai truyén tinh mach ngét quang, muc liéu vancomycin dugc
hiéu chinh liéu nham dat dich AUC 400-600mg.h/L. D&i vGi truyén tinh mach lién tuc, muc liéu
vancomycin dugc hiéu chinh liéu nham dat dich néng dé 20-30mg/L. Két qua: Ty 1& bénh nhan dugc sur
dung ché dé liéu nap va liéu duy tri pht hgp theo hudng dan lan lugt la 75% va 88%. Nhung ty 1é bénh
nhan c6 néng d6 Vancomycin trong mau dat dich déi véi truyén tinh mach ngat quang va lién tuc tuong
déi thap, lan luot la 38,2% va 44,4%. Sau khi hiéu chinh liéu, ty lé dat dich dugc déng hoc/dugc luc hoc
(PK/PD) da ting 1én & hai nhom bénh nhan lan lugt 1a 64,5% va 50%. K&t luan: Trién khai TDM
vancomycin gilp nang cao kha nang dat dich AUC, phuang phap Bayesian c6 kha nang udc doan gia tri
AUC thuan tién va phu hgp véi thuc hanh 1am sang trén bénh nhan hoi suc. Can tiép tuc t6i uu hoa ché
dé liéu ban dau dé gitp bénh nhan dat dich sém hon.
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Summary

Objective: To analyze the results of implementing vancomycin dose adjustment according to the
therapeutic drug monitoring (TDM) protocol in intensive care unit patients (ICU) by the AUC estimated
by Bayesian method (applies to intermittent intravenous infusion) and target concentration (applies to
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continuous intravenous infusion). Subject and method: In an interventional prospective study on 80
patients using vancomycin, data were collected daily through clinical practices of clinical pharmacists,
doctors and nurses at the ICU Thanh Nhan Hospital from April to June 2023. The AUC was estimated by
Bayesian method with SmartdoseAl software based on vancomycin concentration in the blood. In the
patients with intermittent intravenous infusion, the vancomycin dose was adjusted to achieve a target
AUC of 400-600 mg-h/L. In the patients with continuous intravenous infusion, the vancomycin dose was
adjusted to achieve a target concentration of 20-30 mg/L. Result: The percentage of patients receiving
the appropriate loading and maintenance dose regimens according to the guidelines were 75% and
88%. However, the percentage of patients achieving the target concentrations for intermittent and
continuous intravenous vancomycin was relatively low, at 36.2% and 44.4%. After adjusting dose
regimens, the rate of achieving pharmacokinetic/pharmacodynamic (PK/PD) target increased in the two
patient groups to 64.5% and 50%. Conclusion: Vancomycin dose optimization using TDM increased the
attainment of the AUC target, the estimate AUC by Bayesian method was convenient and suitable for
clinical practice on ICU patients. Further optimization of the initial dose regimen is needed to achieve
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the vancomycin target concentration early.

Keywords: AUC, Bayesian, Thanh Nhan Hospital, ICU, TDM, vancomycin.

1.Pat van dé

Vancomycin la khéng sinh dau tay trong diéu tri
bénh ly nhiém trung do cac ching vi khuan gram
(+), dac biét la tu cau vang khang methicillin (MRSA).
Theo d6i néng dd thudc trong mau va hiéu chinh
lieu vancomycin (TDM) la phuong phap duoc
khuyén cdo rong rai nham tang kha nang dat dich
PK/PD clia thudc, qua dé gitp dam bao hiéu qua
diéu tri va gidm thiéu nguy co gap déc tinh trén
than. Hudng dan dong thuan TDM vancomycin nam
2020 clia cac héi chuyén mon Hoa Ky da chinh thuc
khuyén cdo st dung dich dién tich dugi dudng cong
nong doé-thsi gian (AUC) thay cho nong do day
(Ctrough) [3]. Huéng dan ciing khuyén cao phuong
phap udc tinh AUC theo Bayes giip han ché s6
lugng Mmau TDM trén bénh nhan, ldy mau sém hon
trang thai can bang gidp hiéu chinh liéu dé nhanh
dat muc tiéu diéu tri.

Khoa Hoi suc tich cuc, Bénh vién Thanh Nhan la
don vi cap clu va diéu tri cac trudng hop nhiém
khudn nang, véi bénh ly néi khoa phtc tap va nhu
cau st dung vancomycin kha cao. Nam 2022, tur cac
khuyén cao cap nhat trén thé gidi va két qua khao
sat s dung vancomycin tai bénh vién trudc dé,
bénh vién da ban hanh quy trinh gidm sat néng do
vancomycin trong mau & ngudi bénh trudng thanh
[6]. Vi vay, nghién ctu dugc hién nham muc tiéu:
Phdn tich két qua hiéu chinh liéu vancomycin théng
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qua gidm sdt néng do thubc trong mdu trén bénh
nhdn tai khoa Hoi suc tich cuc, bénh vién Thanh Nhan.

2. Déi tugng va phuong phap
2.1. Déi tuong

Bénh nhan diéu tri n6i tra tai Khoa Hoi suc tich
cuc, Bénh vién Thanh Nhan tir ngay 01/4/2023 dén
ngay 30/6/2023, dugc chi dinh vancomycin truyén
tinh mach ngat quang va lién tuc dugc TDM lan lugt
dua trén AUC uéc dodn theo phuong phap Bayes va
nong doé dich (theo quy trinh da dugc bénh vién phé
duyét). Bénh nhan dugc loai trir néu bénh nhan dugi
18 tudi, st dung vancomycin v6i muc dich du phong
phau thuat va bénh nhan 1dy mau khéng ding thoi
diém theo hudng dan ctia quy trinh.

2.2. Phuong phdp

Nghién ctu tién ciu c6 can thiép, théng qua
hoat d6ng chuyén mén phéi hgp gitta dugc si 1am
sang, cac bac si diéu tri va cac diéu dudng tai Khoa
Hé6i surc tich cuc. Cac bénh nhan duoc chi dinh s
dung vancomycin truyén ngat quang va lién tuc tai
Khoa Héi surc tich cuc dugc ap dung “Quy trinh gidm
sdt néng dé thudéc vancomycin trong mdu & ngudi
bénh truéng thanh” do Hoi dong Thudc va diéu tri cla
Bénh vién phé duyét vao thang 12/2022. Theo do,
bénh nhan dugc chi dinh st dung liéu nap theo can
nang thuc té va ché do liéu duy tri tuong tng theo
dd thanh thai creatinin (udc tinh theo céng thuic
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Cockcroft & Gault). Déi véi truyén ngét quang, nong
dé vancomycin dugc do tai thoi diém bat ki trong
pha thai trir thudc dé udc doan AUC theo Bayes
(AUCBayes) théng qua phan mém tinh toan dugc
doéng hoc SmartDoseAl (https://smartdose.ai/). Gia
tri AUC udc dodn theo Bayes dugc dung lam can cu
dé chinh liéu nham dam bao kha nang dat AUC muc
tiéu la 400-600mg.h/L (v&i gid dinh MIC vancomycin
la 1mg/L). Béi véi nhom bénh nhan truyén tinh
mach lién tuc, néng d6 vancomycin dugc do tai bat
ki thai diém nao sau it nhat 24 gid truyén lién tuc vai
nong do dich la 20-30mg/L. Nghién ctu thuc hién
thong ké mé ta dac diém bénh nhan, phan tich két
qua trién khai quy trinh thong qua ty lé dat dich sau
cac lan dinh lugng.

Thu thap, xt ly so liéu S6 liéu dugc thu thap va
xU ly thong ké mé ta trén phan mém Microsoft Excel
2016, SPSS Statistic 25. Cac bién lién tuc dugc trinh
bay dudi dang trung binh (+ d6 léch chuan) vai
phan phdi chuan hodc trung vi (t& phan vi) véi phan
phdi khéng chuan. Cac bién rdi rac dugc biéu dién
dang gia tri tuyét déi va phan tram.

3.Két qua
3.1. Bdc diém chung ciia mdu nghién ciu

Nghién ctu thu nhan 80 bénh nhan théa man
céc tiéu chudn lua chon va tiéu chuén loai tri véi cac
dac diém chinh dugc trinh bay trong Bang 1.

Bang 1.Dac diém cia bénh nhan tham gia nghién ciu

Dac diém Gia tri
Tudi (nam), trung vi (khodng tu phan vi) 63,0 (52-74)
Can nang (kg), trung vi (khodng tu phan vi) 55,0 (46,2-60,0)
BMI, trung vi (khoang tu phan vi) 20,2 (19,0-22,9)
Gid6i tinh nam, n (%) 53 (66,3)
Diém APACHE Il, trung vi (khoang t& phan vi) 14,0 (9,0-19,0)
Diém SOFA, trung vi (khoang ti phan vi) 5(3-7)
Thai gian nam vién (ngay), trung vi (khoang td phan vi) 14 (10-19)
Bénh nhan thé may, n (%) 27 (33,8)
Bénh nhan cé loc mau, n (%) 27 (33,8)
Cé loc mau lién tuc, n (%) 13(16,2)
Bénh nhan c6 sé¢ nhiém khuan, n (%) 26 (32,5)
Bénh nhan co thuc hién phau thuat, n (%) 13(16,2)
D6 thanh thai creatinin, trung vi (khodng tu phan vi) 48,8 (26,9-60,7)
Diém ARC 27, n (%) 13 (16,3)
Khodng dé thanh thai creatinin tai thoi diém bat dau dung thuéc (ml/phut), (n, %)
-10<Cler< 30 14 (17,5)
-30<Cler<50 21(26,3)
-50<Cler<90 32(40,0)
-90<Cler< 130 3(3,8)
- Cler 2130 2(2,5)

3.2. Bdc diém sir dung va gidm sdt néng dé vancomycin

Ché d¢ liéu dung va cach dung vancomycin dugc trinh bay trong Bang 2. Ty 1é bénh nhan dugc st dung
liéu nap lén tGi 92,5% vai liéu nap trung binh la 26,2 (+4,8) mg/kg. Liéu duy tri ban dau la 20,8 (+9,5)
mg/kg/ngay. Ty 1& bénh nhan dung liéu nap theo ding hudng dan trong quy trinh la 75%, ty 1& bénh nhan
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dung liéu duy tri phu hgp theo quy trinh la 88,8%. Vé dac diém cach dung, 71 bénh nhan (89%) duoc sur
dung vancomycin truyén ngat quang va chi cé 9 bénh nhan ap dung truyén lién tuc vancomycin.

Bang 2. Ché db liéu duing va cach diung vancomycin trong mau nghién cuu

Dic diém Két qua

V¢ liéu dung vancomycin

Co chi dinh liéu nap, n (%) 74 (92,5)

Liéu nap trung binh theo can nang (mg/kg), trung binh + SD 26,2 +4,8

Liéu duy tri ban dau (mg/kg/ngay), trung binh + SD 20,8+9,5

Ty l& BN dugc chi dinh liéu nap phu hgp véi hudng dan, n (%) 60 (75,0)

Ty lé BN dugc chi dinh liéu duy tri phu hop véi huéng dan, n (%) 71 (88,8)
Vé cdch dung vancomycin

Ty 1é BN truyén ngat quang vancomycin 71(88,8)

Ty lé BN truyén lién tuc vancomycin 4 (5,0

Ty lé BN chuyén tir lién tuc sang ngét quang 5(6,2)

3.3. Ddic diém TDM vancomycin truyén tinh mach ngdt qudng va lién tuc

Dac diém giam sat nébng do vancomycin trong nghién cliu dugc trinh bay tai Bang 3. Nghién ctu ghi
nhan 157 mau dinh lugng, bao goém lan dinh lugng dau tién va cac lan dinh lugng theo déi tiép theo. Trong
lan dinh lugng dau tién, ty 1& bénh nhan dat dich khi st dung ché dé liéu theo huéng dan déi véi truyén tinh

mach vanomycin ngat quang va lién tuc lan luot la 38,2% va 44,4%.

Bang 3. Dic diém trién khai TDM vancomycin

Két qua, n (%)

Pac diém, cach tinh - . -
) Truyén ngat quang | Truyeén lién tuc
T6ng s6 mau mau dinh lugng (n = 157) 133 (84,7) 24 (15,3)
S6 mau dinh lugng/bénh nhan, trung vi (khoang ti phan vi) 2(1-2) 2 (2-3)
Ty lé dat dich khi s&r dung ché d6 liéu theo hudng dan 29 (38,2) 4 (44,4)

D4i véi nhém bénh nhan dat dich AUC/néng d6 & 1an dau dinh lugng (n = 20)

Ty 1é BN dugc dinh lugng dinh ky theo quy trinh, n (%) 16 (100) 4 (100)
- BN chuic ndng than én dinh, n (%) 10 (62,5) 1(25,0)
- BN thay d6i chic nang than, n (%) 6 (37,5) 3(75,0)
Ty |é dat dich sau khi dinh lugng dinh ky 9(56,3) 3(75,0)

D6i véi nhom bénh nhan khéng dat dich AUC/ndng dé & l1an dau dinh luong (n = 34)

Ty lé BN dugc hiéu chinh liéu, n (%) 29 (96,7) 5(100,0)
- Nap lai liéu 1(3,4) 1(20,0)
- Téng liéu duy tri 15(51,7) 4 (80,0
- Giam liéu duy tri 13 (44,8) 0

Ty lé dat dich sau khi hiéu chinh liéu lan 1 20 (64,5) 2(50,0)

Ty lé tich Gy dat dich sau khi hiéu chinh liéu lan 2 7(77,8) 1(100,0)

Ty lé BN cé it nhat 1 1an dat dich 53 (74,6) 5(55,6)
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D6 v6i 33 bénh nhan (41,2%) & c& hai nhém dat  dugc hiéu chinh liéu theo két qua dinh lugng. Ty 1é
dich & 1an dau dinh luogng thi 20 bénh nhan tiép tuc  dugc hiéu chinh liéu & hai nhém truyén ngat quang va
diéu tri tai khoa va st dung vancomycin. 100% cac lién tuclan lugt Ia 96,7% va 100%, trong d6 chl yéu la
bénh nhan nay dugc dinh luong lai theo dinh ky néu  tdng liéu vancomycin. Ty |é dat dich sau khi hiéu chinh
chuc nang than én dinh hoac khi thay ddi chuc nang lieulan 1 valan 2 déu tang [én & hai nhdm bénh nhan,
than. Theo d6, sau khi dinh lugng lai, ty 1& dat dich ~ dugc thé hién trong hinh 1. Sau cac lan dinh lugng, c6
néng do 1an lugt 13 56,3% va 75% déi v6i hai nhom  72,5% bénh nhan c6 it nhat mét lan dat dich TDM.
bénh nhan truyén vancomycin ngit quang va liéntuc.  Nhdm phan tich tuong quan gitia AUC uéc doén sau

PG véi 47 bénh nhan (58,8%) khong dat dich nng TDM lan 1 va chiic nang than dugc biéu dién tai hinh 2
d6 & 1an dau dinh lugng, sau khi loai trf cac benh V61 71 maudinh lugng.
nhan ra vién/tir vong/xin vé, con lai 34 bénh nhan
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Hinh 1. Gia tri AUC qua céc lan dinh lugng Hinh 2. Tuong quan gitta AUC uéc doén sau TDM
lan 1 va chic nang than
3.4. Bién cé bit lgi va két qua diéu tri trudc khi dung thudéc, duy tri trong it nhat 24 gid va

xay ra sau it nhat 2 ngay dung thuéc [7]. Banh gia

Ddc tinh trén thdn: dugc dinh nghia la tang néng o N N .
muc d6 suy than dua trén tiéu chuan RIFLE.

do creatinin huyét thanh > 0,5mg/dL (44,2umol/l)
lan hodc tang trén 50% so v&i gia tri tai thoi diém

Mdic do Tiéu chi xac dinh
R-nguy co Nong d6 creatinine tang > 50% hoac GFR gidm > 25%
| - ton thuong Nong d6 creatinine tang > 100% hodc GFR giam > 50%
F - suy Nong d6 creatinine tang > 200% hoac GFR giam > 75%
L - mat chiic nang Can diéu tri thay thé than trong thaoi gian > 4 tuan
E - giai doan cuoi Can diéu tri thay thé than trong thai gian > 3 thang
Gidm bach cdu trung tinh: dugc xac dinh khi s6 Dac diém vé bién c6 trén than va két qua diéu
lugng bach cau trung tinh tuyét déi < 1,5x10° t& tri dugc trinh bay trong Bang 4. Nghién ciu ghi
bao/L sau khi st dung thudc [8]. nhan 15,0% bénh nhan xuat hién déc tinh trén than
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va déu xay ra trén nhom bénh nhan truyén ngat
quang, phan loai theo tiéu chuan RIFLE cho thdy chu
yéu bién ¢ & muc | (t6n thuong) véi 50% (6/12) va
¢6 3 bénh nhan phdi ngiing st dung vancomycin.
10/12 bénh nhan c¢é sir dung dong thaoi cac thudc co
doc tinh trén than nhu colistin, amikacin, furosemid,

3.5. Ddc diém bién c6 bat Ioi va két qua diéu tri

mannitol, thuéc can quang xenetic. Nghién cuu
khong ghi nhan bénh nhan gidm bach cau trung
tinh. Sau qua trinh diéu tri tai khoa, 62,5% bénh
nhan dugc danh gia c6 tién trién thuan loi (khéi/d)
vé mat 1am sang.

Néi dung Két qua (n = 80)

Ty lé bénh nhan gdp bién c6 trén than, n (%) 12(15,0)
Khong phoi hop thuéc nguy co gay doc than, n (%) 2(2,5)
Phéi hgp cac thube nguy co gay doc tinh trén than, n (%) 10(12,5)
Pudng truyén ngat quang, n (%) 12 (100)
Bénh nhan ngung vancomycin 3(3,8)
MUic dé t6n thuong theo tiéu chudn RIFLE, n (%, n = 12)

R (nguy co) 5(41,7)

| (t6n thuang) 6 (50,0)

F (suy) 1(8,3)
Bénh nhan gap bién c6 giam bach cau trung tinh, n (%) 0(0)
Tinh trang bénh nhan khira vién, n (%)

Khoi/da 50 (62,5)

N&ang/t vong/xin vé 30(37,5)

4.Ban luan

Nghién ctu tién clu cla ching toi tién hanh
trén 80 bénh nhan dugc chi dinh TDM vancomycin
nham muc dich khdo sat cac dac diém chinh cua
bénh nhan, dac diém vi sinh va dac diém TDM
vancomycin. Quan thé bénh nhan trong nghién ctu
c6 d6 tudi kha cao trung vi (tu phan vi) la 63 (52-74),
cht yéu nam giGi (66%). Ty I& bénh nhan cé chuc
nang than suy gidm [én t&i 44% véi trung vi do
thanh thai creatinin la 48,8mL/phut, t& phan vi la
26,9-60,7mL/phut. Két qua nay cao hon so vGi mot
s6 nghién clu nhu nghién ctu cda tac gia Nguyén
Thi Cldc va cong su ndm 2021 tai bénh vién Bach Mai
[1] va nghién ctu cda Tran Thi Minh Duc va cdng su
(2022) tai Bénh vién H@u nghi Viét buc [2].
Vancomycin cht yéu thai trir qua than, do dé viéc ca
thé héa liéu dung ban dau theo chiic nang than, dac
biét & cdc nhdm bénh nhan suy gidm chuc nang
than va tang thanh thai than cé vai tro hét stc quan
trong nham dam bao ndng d6 thudc trong ngudng
diéu tri [3].
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Ddic diém TDM vancomycin

Sau khi st dung ché do6 liéu ban dau, ty I& bénh
nhan dat dich khi s&r dung ché d6 liéu theo hudng
dan déi véi truyén tinh mach vanomycin ngat quang
va lién tuc tuong déi thap, lan lugt la 38,2% va
44,4%. Két qua nay cao hon so véi nghién clu cla
tac gia Tran Thi Minh Duc va cong su tai bénh vién
Viét Purc co ty 1é dat dich khi s&t dung ché d6 liéu
ban dau la 25,8%, tuong tu véi nghién clu tac gia
Nguyén Thi Clc va cong su tai bénh vién Bach Mai.
K&t qué nay cling thdp hon dang ké so véi nghién
clu cta Ueda va cong su (2022) véi ty |é dat dich khi
lay mau ngay 1, ngay 2 va tai trang théi can bang lan
luot la 40,0%, 47,3% va 54,2% [4]. Nguyén nhan dan
dén ty Ié dat dich lan dau trong nghién ctu con thap
c6 thé bao gém su bién thién I6n gila cac ca thé
ngudi bénh va ty 1& chi dinh liéu nap theo can nang
va liéu duy tri theo chic nang than phu hop véi
khuyén cdo cta quy trinh chi chiém lan lugt 75% va
88% (Bang 2). Ché dé liéu duy tri ban dau trén bénh
nhan chua dugc hiéu chinh phu hgp theo chic nang
than dan dén tinh trang thta liéu (trén bénh nhan
suy giam chuc nang than) hodc thiéu liéu (trén bénh
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nhan cé tang thanh thai than). Nghién cdu ciing ghi
nhan ty I& bénh nhan c6 it nhat 1 lan dinh lugng dat
dich chi & muc trung binh (72,5%), c6 thé do phan 16n
bénh nhan ra vién hodc chuyén khoa khac ma khéng
dugc tiép tuc thuc hién TDM hodc bénh nhan két thic
dung thudc trudc khi dugc chinh liéu hay dinh luong
lai d€ kiém tra kha nang dat dich. Sau khi hiéu chinh
liéu 1an 1, két qua dat dich tich Ity tang & hai nhém
bénh nhan lan lugt la 64,5% va 50%. Cac bénh nhan
khong dat dich, tiép tuc dugc hiéu chinh liéu 1an 2 cho
két qua dat dich tang lén 77,8% va 100% G nhom
bénh nhan truyén ngat quang va lién tuc.

Nghién ctu ghi nhan 15,0% bénh nhan xuat
hién doc tinh trén than va déu xady ra trén nhém
bénh nhan truyén ngat quang, phan loai theo tiéu
chuan RIFLE cho thdy chl yéu bién ¢6 & muc | (ton
thuong) véi 50% (6/12) va c6 3 bénh nhan phdi ngliing
st dung vancomycin. 10/12 bénh nhan cé st dung
dong thaoi cac thubc co doc tinh trén than nhu colistin,
amikacin, furosemid, mannitol, thuéc can quang
xenetic. Ty & ghi nhan bién cé trén than trong nghién
cltu cla chung téi thap hon nghién ciiu McKamy (c6
cung dinh nghia bién cé) véi ty |é la 14% [5].

5. Két ludn

Qua phan tich két qua trién khai hiéu chinh liéu
vancomycin théng qua giam sat néng dé thudc
trong mau dua trén AUC theo udc doan Bayes (ap
dung véi truyén tinh mach ngéat quang) va néng dé
dich (ap dung truyén tinh mach lién tuc) tai Bénh
vién Thanh Nhan, nghién cdu ghi nhan c6 72,5%
bénh nhan c6 it nhat 1 lan dat dich AUC va ty lé
bénh nhan dat dich & lan dinh lugng dau tién tuong
déi thap (41,2%). D€ nang cao kha nang dat dich
s&m trén bénh nhan, can luu y s dung muc liéu nap
theo can nang va liéu duy tri ban dau phu hgp véi
chiic nang than, chi dinh TDM sé&m sau 48-72 gio su
dung thuéc ciing nhu dinh lugng lai sau khi hiéu
chinh liéu.
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