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Abstract: Objectives: This study aimed to analyze the results of vancomycin therapeutic drug
monitoring (TDM) practice in adult patients in Hung Ha General Hospital by applying the area under
the concentration-time curve (AUC) estimated by the Bayesian approach. Subjects and methods:
This was a prospective observational study conducted on adult patients (18 years and older) who
met the criteria of the vancomycin concentration monitoring procedure. The proposed vancomycin
dosage regimen was estimated to achieve a target AUC24/MIC within the optimal range of 400 —
600 mg.hour/L, using a Bayesian approach on the PrecisePK program. The study was conducted at
Hung Ha General Hospital from August 1, 2023, to April 14, 2024. Results: The study involved a
total of 30 adult patients with an average age of 59.2 + 14.5 having TDM vancomycin in the study
period. At the first TDM, 12/30 patients (40.0%) attained the target AUC. The follow-up dosage
adjustment on 10 patients showed that 8/10 (80.0%) patients attained the target AUC. There was no
AKI case recorded after treatment with vancomycin. Conclusion: The application of a Bayesian
approach in TDM vancomycin improved the likelihood of achieving the target AUC2/MIC 400 -
600, enhanced treatment efficacy, and reduced the risk of toxicity in patients.
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vancomycin theo dich AUC trén b&nh nhan ngudi 16n
tai Bénh vién Pa khoa Hung Ha
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Tém tit: Myc tiéu: phan tich két qua hoat dong giam sat ndng d6 (TDM) vancomycm trong méu
bénh nhan nguoi 16n theo tiép can Bayesian tai Bénh vién Da khoa Hung Ha. Dbi tugng va phuong
phap: mé ta tién clru dya trén dir liéu cia bénh nhén nguoi 16n (tir 18 tudi tré 1én), thoa mén tiéu
chuin giam sat ndng do vancomycin trong méau theo quy trinh diéu tri thuong quy cua bénh vién.
Che do liéu vancomycin hi€u chinh dugc udc tinh, thong qua phan mém PrecisePK®) sir dung theo
tiép can Bayesian, nham diéu chinh dich AUC24/MIC trong khoang 400 — 600 d¢ t5i wru hiéu qua/doc
tinh. Nghién ctru thyc hién tai Bénh vién Pa khoa Hung Ha tir 01/08/2023 dén 15/04/2024. Két qua:
Tong cong 30 bénh nhan c6 tudi trung binh 1a 59,2 + 14,5 tudi dwoc chi dinh TDM vancomycin
trong thoi gian nghién ctru. Ty 1é bénh nhan dat dich AUC24/MIC 400 — 600 sau lan TDM dau tién
1a 40,0%, tang 1én 80% sau lan hiéu chinh dau tién. Nghién ciru khong ghi nhan truong hop nao gip
bién ¢ bét loi trén than trong qua trinh st dung vancomycin. Két luan: Gng dung theo tiép can
Bayesian trong hoat dong TDM vancomycin gitp cai thién rd rét ty 1€ dat dich AUC24/MIC 400 —
600, cai thién hiéu qua diéu tri va ngan ngira doc tinh trong qua trinh str dung vancomycin cho dbi

tuong bénh nhan nay.

Tur khoa: Giam sat nong do thuoc trong mau, Hiéu chinh li€éu, Vancomycin, Bayesian.

1. Mé dau

Hién nay, vancomycin van 1a lya chon dau
tay trong viéc didu tri nhiém khuén do tu cau
vang khang methicillin. Tuy nhién, vancomycin
1a mot thude co khoang diéu tri hep, néng do
thudc cao s& dan dén ting nguy co doc tinh trén
than, trong khi nong d¢ thap dudi ngudng lai
khong dam bao hiéu qua diét khuan [1]. Thém
vao d6, cac bao cao hién tai cho théy cac vi
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Dia chi email: haint@hup.edu.vn

https://doi.org/10.25073/2588-1132/vnumps.4709

khudn c6 xu hudng ting cuong dé khang, dan
dén cira s6 diéu tri vancomycin ngay cang thu
hep [2]. Vi vay, giam sat ndng d6 thudc (TDM)
vacomycin trong mau 1a bién phap hiru ich dang
duogc khuyén céo trén thyc hanh 1am sang [3].
Hudng dan dong thuan nim 2020 cia cac
Hiép hoi chuyén mén Hoa Ky (ASHP — IDSA —
SIDP) vé viéc giam sat ndng d6 vancomycin, da
dua ra khuyén cdo sir dung dich PK/PD 1a dién
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tich dudi dudng cong ndng do - thoi gian (AUC)
thay cho nong d¢ ddy Cuough dé dam bao an toan
va hiéu qua trong diéu tri Vancomycin, véi muc
tiéu AUC,4/MIC hudng tdi trong khoang 400 —
600 [3]. Pé dat dugc khoang dich t6i wu nay,
phuong phap giam sat AUC dwa theo tiép can
Bayesian ciing chinh thirc dugc khuyén céo sir
dung, do c6 nhiéu wvu diém nhu han ché sd luong
mau TDM trén bénh nhan, cho phép liy miu
mau sém ma khong can doi thube dat trang thai
can bang, tir d6 gitup bénh nhan co thé hiéu chinh
lidu nham dat dich diéu tri s6m hon [3, 4].

Bénh vién Pa khoa Hung Ha 1a bénh vién tu
nhan, diéu tri da chuyén khoa véi quy mé hon
200 giudong bénh, st dung luong I6n
vancomycin trong diéu tri nhiém khudn ning,
dic biét nhitng trudng hop nghi ngd hodc c6 két
qua cay vi sinh cho két qua tu cdu vang khang
methicillin (MRSA) tai cac khoa 1am sang. Quy
trinh giam sat ndng d6 vancomycin va hidu chinh
lidu trén bénh nhan ngudi 16n 1an dau tién duoc
ban hanh tai Bénh vién Pa khoa Hung Ha tr dau
thang 8/2023, da duoc cap nhat nhitng khuyén
c4o méi nhét ciia cac Hiép hoi chuyén mon Hoa
Ky dé hiéu chinh liéu cho bénh nhan dya trén gia
tri AUCy [5]. Nghién ctru dugc thuc hién dé
danh gia két qua tmg dung tiép can Bayesian
trong giam sat nong do vancomycin trén bénh
nhan nguoi 16n tai Bénh vién theo quy trinh da
ban hanh tai vién.

2. Poi twong va phwong phap nghién ciru
2.1. DBéi twong nghién ciru

Tiéu chuén lya chon: cac bénh nhan dugce chi
dinh vancomycin duong tinh mach it nhat 24 gio
trong khoang thoi gian tir thang 8/2023-4/2024
tai cac khoa diéu tri va dugc tién hanh chi dinh
lam TDM vancomycin theo quy trinh da dugc
phé duyét [5].

Tiéu chuén loai trir: bénh nhan Nhi (duéi 18
tuéi); Bénh nhan c6 thai; Bénh nhan cho con bu;
Bénh nhan dung vancomycin véi muc dich du
phong trong phiu thuat.

2.2. Thiét ké nghién ciru

Mo ta tién ctru dya trén dit liéu dung thudc
clia bénh nhan nguoi 16n (tir 18 tudi trd 1én), thoa
mén tiéu chuan giam sat nong do vancomycin
trong mau theo quy trinh diéu tri thuong quy cua
bénh vién.

Bénh nhan dugc dinh luong vancomycin,
sau d6 hoi chéan voi duge silam sang dé xem xét
lai ché d¢ liéu, dua trén gia tri AUC,4 Bayesian
udc tinh bang phan mém dugc dong hoc
PrecisePK (https://www.precisepk.com/). Phan
mém dugc phép sir dung, v6i gidy phép sir dung
théng qua nhom nghién ciru tai B mén Dugc
lam sang — Truong Pai hoc Dugc Ha Noi, sir
dung md hinh duoc dong hoc quin thé cua tac
gia Rodvold cho bénh nhan ngudi 16n [6].

Gia tri AUC u6c doan theo Bayesian tir phan
mém st dung 2 diém ndng d6 (Nong do dinh
(Cpeak) va néng do day (Ciougn)) hodc 1 diém nong
d6 (Crough) 1am cin ctr dé hiéu chinh liéu nham
dam bao kha nang dat AUC24/MIC muyc tiéu la
400 - 600.

2.3. Xir Iy 56 lidu

S6 liéu duge xir 1y trén phan mém thong ké
Microsoft Excel 2016. Cac bién lién tuc duoc
biéu dién dudi dang trung binh (+ d6 1éch chuan)
v6i phan bd chuan hoic dudi dang trung vi (nho
nhit — 16n nhat) véi phan bd khong chuan. Cac
bién roi rac duge biéu dién dudi dang ) lugng
(n), phan trim (%).

2.4. Pgo dirc nghién curu

Nghién ctru dugc tién hanh dya trén quy trinh
da thong qua Hoi dong khoa hoc tai Bénh vién va
dang dugc tién hanh thuong quy trén 1am sang.

3. Két qua
3.1. Pac diém chung cua bénh nhan

Trong thoi gian tir 1/8/2023 dén 15/4/2024,
c6 30 bénh nhéan phu hop tiéu chuan lua chon
dugc dua vao nghién ctru. Pac diém chung cua
quén thé nghién ctru duoc tong két trong Bang 1.
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Bang 1. Pic diém chung bénh nhan trong mau nghién ciru

Chi tiéu nghién ciu (ﬁet:qgug‘)
Gigi tinh nam, n (%) 16 (53,3%)
Tudi (nam), TB = PLC 59,2 + 14,5
Can nang (kg), TB £ DLC 56,7+ 9,0
Thoi gian nam vién (ngay), TB + PLC 11,8+4,3
Bénh ly nhiém khuan, n (%)
Nhiém khuan da, m6é mém 20 (66,7%)
Nhi&m khuan huyét 3 (10,0%)
Nhiém khuan co xwong khop 5 (16,7%)
Nhiém khuan than kinh 2 (6,7%)

SO bénh nhan c6 két qua cay vi sinh duong tinh, n (%)

23 (76,7%)

Cac vi khuan phan lap dugc, n (%) (N=23)
Staphylococcus aureus

MRSA

Salmonella enteritidis

22 (95,7%)
21 (91,3%)
1 (4,3%)

MIC ctia vi khuan Gram (+) véi vancomycin, n (%) (N=22)

Chuyén vién

MIC < | mg/L 22 (100,0%)
Tinh trang khi xuat vién, n (%)
Pa/giam 28 (93,3%)

2 (6,7%)

(TB: trung binh, DLC: d6 1éch chuén, MRSA: tu cdu vang khang methicillin, MIC: ndng d6 trc ché tdi thiéu).

Ty 1& nam nir trong mau nghién ctru gin
tuong dwong nhau (53,3% va 47,7%) véi s tudi
trung binh 1a 59,2 + 14,5 tudi. Trung binh thoi
gian nam vién cua bénh nhan 12 11,8 + 4,3 ngay.
Vé bénh ly nhidm khuan, phan Ién bénh nhan
méc nhiém khuan da va mdé mém (66,7%), theo
sau la nhidm khuan co xuong khop (16,7%) va
nhiém khuan huyét (10,0%). Pa s6 bénh nhan
déu duoc xét nghiém vi sinh trong qua trinh diéu
tri, trong d6 ghi nhan 23 bénh nhén (76,7%) cé
két qua duong tinh. Két qua vi sinh cho thay c6
22 trudng hop phén 1ap ra tu cdu vang, trong s6
d6 c6 dén 21 truong hop 1a tu cau vang khang
methicillin (MRSA), tit ca (100%) gié tri MIC
xac dinh duoc déu < 1 mg/L. Phan 16n bénh nhan
dugc ghi nhan dd/giam khi xuét vién (93,3%),
chi ¢6 2 truedng hop bénh nhan duoc chuyén vién
dé tiép tuc diéu tri.

Trong nghién ciru cua ching t6i, tat ca bénh
nhan déu dugc danh gia chirc nang than trude khi
sit dung vancomycin, trong dé phan Ién bénh
nhén (76,7%) suy giam chuc nang than mirc do
nhe vai CrCl tir 50 — 89 ml/phut va 16,7% bénh

nhan suy giam chirc nang than mac d6 trung binh
v6i CrCl tir 25 — 49 ml/phat. Két qua phan b
chtrc nang than cua bénh nhan trudc khi su dung
vancomycin dugc trinh bay trong Hinh 1.

6,7%

16,7%

76,7%

25 - 49 ml/phuat
90 - 130 ml/phat

50 - 89 ml/phat

Hinh 1. Phan b6 chire ning than caa bénh nhan truéc
khi diéu tri vancomycin.
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3.2. Pdc diém sir dung va gidm sat nong do
Vancomycin trong mau

Pic diém st dung va giam sat nong do
vancomycin trong mau dugc trinh bay chi tiét &
Béang 2.

Vé dic diém st dung vancomycin, tat ca
bénh nhan trong quan thé nghién ctiru duoc sur
dung vancomycin dudng truyén ngat quing,

71

trong d6 khoang 53,3% bénh nhan (16/30) dugc
chi dinh vancomycin theo kinh nghiém. Trung vi
thot gian sir dung vancomycin 1a 8 ngay. Ty 18
bénh nhan duoc chi dinh lidu nap twong dbi cao
(90,0%) voi mic lidu nap trung binh theo can
ning 14 25,6 + 2,5 mg/kg. Vé ché do liéu duy tri,
mirc lidu duy tri trung binh ghi nhan duogc 13 32,3
+ 8,5 mg/kg/ngay.

Bang 2. Dic diém st dung va gidm sat ndng d6 Vancomycin trong mau

Ti€u chi nghién ctru

Két qua (N=30)

Chi dinh vancomycin theo kinh nghiém, n (%)

16 (53,3%)

Thoi gian dung vancomycin (ngay), trung vi (NN - LN) (N=25) 8 (3—24)
Bénh nhéan dugc chi dinh liéu nap, n (%) 27 (90,0%)
Liéu nap (mg/kg), TB = PLC 25,6+ 2,5
Liéu duy tri ban dau (mg/kg/ngay), TB + DLC 32,3+85
Tdng s6 mau dinh lugng 69

Cpeak do dugc (mg/L), trung vi (NN - LN) (N = 23)

22,87 (15,47 — 37,41)

Cirough do dugc (mg/L), trung vi (NN - LN) (N = 46)

10,55 (4,64 23,3)

Phén b6 thoi diém TDM lan dau, n (%) (N=30)
Liéu nap

Liéu duy tri thir 1

Liéu duy tri thir 2

Liéu duy tri thtr 3

Liéu duy tri thir 4 tro di

4 (13,3%)
4 (13,3%)
5 (16,7%)
7 (23,3%)
10 (33,3%)

AUCBayes (mgglc‘r /L), trung Vi (NN - LN)

527,5 (177,6 — 790)

Xu hudng chinh licu sau lan TDM dau tién n (%), (N=30)
Giir nguyén lidu

Tang liéu

Giam lidu

16 (53,3%)
13 (43,3%)
1 (3,3%)

(NN: nho nhit, LN: 16n nhat, TB: trung binh, DLC: d6 1éch chuén, Cpeak: ndng do dinh,
Ctrough: nong d6 day, TDM: giam sat nong do thudc, AUC: dién tich dudi dudng cong).

Trong qua trinh TDM vancomycin, nghién
ciu ghi nhin téng cong 69 miu ndng dod
vancomycin bao gébm 23 méiu ndng do dinh
(Cpeak) va 46 miu ndng do day (Cuougn). Trong
lugt TDM dau tién cua bénh nhan, co t&i 43,3%
bénh nhan dugc dinh lugng ngay tir ngay dau
tién (tir lidu nap - lidu duy tri thir 2), 13,3% bénh
nhan dwoc dinh luong ngay tir liéu nap nham
hiéu chinh lidu sém cho bénh nhan. Phan bé gia
tri AUC24 sau cac 1an TDM dugc mo ta chi tiét
tai Hinh 2.

Ty 1€ bénh nhan dat dich AUC2 400-600
mg.h/L sau 1an TDM dau tién twong ddi thap, véi

ty 16 12 40%. Sau lan dinh luong 1an dau tién, tat
ca bénh nhan déu dugc hoi chan véi duge si 1am
sang dé xem xét lai cac ché do lidu, trong d6 co
14 (46,6%) bénh nhan dwoc hiéu chinh liéu: 13
bénh nhén can ting liéu va 1 bénh nhén can giam
lidu. C6 5 bénh nhan c6 AUC24 khong dat dich
nhung khong dugc hi€u chinh lidu, cu thé: 2 bénh
nhan c6 gia tri AUCz khong chénh 1éch nhiéu
v6i dich 400 — 600; 2 bénh nhan c6 gia tri AUC24
trén 600 mg.h/l nhung sau khi can ctr dya trén
lam sang, bac si diéu tri va duoc si 1am sang
thong nhat mirc liéu diéu tri va theo ddi chit ché
chtc nang than, 1 bénh nhan cé gia tri AUC,4 >
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600 mg.l/l nhung ra vién ngay sau d6. Sau khi
hiéu chinh liéu, c¢6 10 bénh nhan dugc chi dinh

900
800
T00

ALC {mg.h/L}

100
0

TDM lafm 2, ty 1&€ bénh nhan dat dich AUC» tang
dang ke 1a 80% (8/10).

500
400
300
200

W AUC24 lin 1 (N=30) W AUC24 lén 2 (N=10)

W AUC2 1in 3 (N=5)

W AUC24 lan 4 (N=1)

Hinh 2. Gié tri AUC24 sau céc 1an TDM. ‘ ,
(AUC:4: dién tich dudi duong cong trong 24 gio, TDM: giam sat nong d6 thudc).

4. Ban luian

Trong giai doan nghién ctru tir thang 8/2023
dén thang 4/2024, nghién ciru ghi nhan 30 bénh
nhan dugc chi dinh TDM Vancomycin va xem
xét hiéu chinh liéu dua trén gia tri AUCy udc
tinh theo tiép can Bayesian. Quan thé bénh nhan
trong nghién ciru ctia chiing t6i c6 doi tudi kha
cao va dao dong, vai trung binh la 59,2 + 14,5
tudi. Két qua nay trong déng nghién ciru cua tac
gia Tran Van Anh tai Bénh vién Pa khoa Qudc
té Hai Phong vai trung vi tudi 1a 51 tudi [7]. V&
dac diém s dung vancomycin, lidu nap dugc su
dung trén hau hét tat ca cac bénh nhan (90%) véi
mirc lidu nap trung binh 13 25,6 mg/kg. Pay la
mirc liéu nap pht hop véi khuyén cdo méi nhat
(25 mg/kg) qua d6 lam tang kha nang dat dich
so6m ma khong lam tang nguy co tac dung khong
mong mudn trén than [3]. Bénh nhan dugc st
dung ché d¢ litu duy tri trung binh 13 32,3
mg/kg/ngdy, mirc lidu nay thap hon nghién ctru
tuong tu cua tac gia Lé Thi Minh Hang tai Bénh
vién Viét Ptic v6i mic lidu trung binh 1a 40,1
mg/kg/ngay. Su khac biét ndy co thé xuat phat tir
su khéac biét vé dic tinh cua quﬁn thé bénh nhan
khi ty 1€ 16n bénh nhan trong nghién clru ctia tac
gia Lé Thi Minh Hang 1a bénh nhan phau thuat

ngoai khoa, c6 nhiéu yéu té tac dong lam ting
thanh thai than can ché do lidu duy tri cao hon [8].

Trong lan dinh luong dau tién, ty 1&¢ bénh
nhan dat dich khi sir dung ché do liéu kinh
nghiém & muc twong déi thap, chi 40,0% bénh
nhan c6 gia tri AUC24 nam trong khoang muc
tiéu 400 - 600 mg.h/L. Két qua nay tuong dong
v6i cac nghién ctru khac nhu két qua ghi nhan
duogc cua tac gia Tran Van Anh (2022) véi ty 18
dat dich 1an dau 1a 40,0% [7]. Viéc dat dich con
thap sau 1an TDM lan d4u tién cho thay liéu kinh
nghiém tinh theo cén néng khong phu hop hoan
toan dé sir dung cho cac thudc c6 dic tinh bién
thién dugc dong hoc 16n gitra cac ca thé ngudi
bénh. Chung t6i ghi nhan 43,3% bé&nh nhan dugc
dinh luong ngay tai ngay dau tién. Sau khi tién
hanh hiéu chinh liéu, c6 13 bénh nhan can tdng
lidu va 1 bénh nhan cin giam liéu so véi trude
d6. Piéu nay ciing cho théy su tién loi cua tiép
can Bayesian, cho phép lay mau dinh luong ngay
tir nhiing lidu du tién ma khong can cho dén khi
dat trang thai can bang, tir d6 gitip tdi vru liéu sém
trén nhiing bénh nhan nang. Bén canh do, TDM
theo tiép can Bayesian con c6 wu diém nita khi
chi yéu cau it nhat 1 mau ndng d6 dé uée tinh gia
tri AUC24. Do d6 trong nghién ctru ctia chling toi,
tir lugt TDM thit 2 tro di, bénh nhéan chi can lay
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duy nhat 1 mau nong d6 Cyougn dé udc tinh
AUC2, qua d6 gitip giam thiéu chi phi va ting
su tién loi cho bénh nhan.

Bén canh 46, tai luot TDM dau tién, chung
toi ghi nhan cé 5 bénh nhan chua dat dich diéu
tri nhung khong dugc hiéu chinh liéu. Trong do,
dang luu y c6 2 truong hop bénh nhan ghi nhan
gia tri AUC2 > 600 mg.h/l, vdi mdt bénh nhan
bi ap xe lan rong va sdu tai vung gay va sau trich
rach vét thuong van con chay dich va 1 bénh
nhén bi viém mang ndo nén can duy tri murc lidu
cao dé ting thdm vao ndo. Sau khi cin cir vao
lam sang ctia bénh nhan, bac si diéu tri cung
duogc si lam sang da déng thuédn st dung ché do
liéu trude d6 & ca 2 bénh nhan trén nham dam
bao hiéu qua diét khuan, két hop véi theo doi
chat ché chirc nang thén ctia bénh nhan dé dam
bao an toan. Két qua diéu tri ctia 2 bénh nhan sau
d6 duoc ghi nhan dd/giam. Piéu nay cho thiy,
TDM giup ching ta nhan dién dugc nhitng bénh
nhan c6 nguy co ddc tinh cao, can giam sat chit
ch& hon vé mit 1am sang dé tranh doc tinh ma
van dam bao hiéu qua diéu tri nhu mong mudn
trén nhing ca bénh phtrc tap. Két qua nay ciing
cho thiy sy can thiét ctia viéc phbi hop chat ché
glua bac sy va dugc si 1am sang trong viéc phién
giai két qua dé dat duoc hidu qua tbt nhat.

Nghién cuu khong ghi nhan truong hop gép
doc tinh trén than da cho thdy hiéu qua cua viéc
sir dung theo tiép can Bayesian trong TDM, sy
can thiét cua viéc duy tri mirc dich AUC/MIC
trong ngudng an toan khi trién khai dich vu TDM
vancomycin véi sy hd tro cia Duoc si. Bén canh
d6, v6i phan 16n bénh nhan dugc ghi nhan két
qua ra vién do/giam (93,3%), day 1a minh chirng
cho hi€u qua va su can thiét cua viée trién khai
hoat dong giam sat nong d¢ thuc vancomycin
trong mau.

Nghién ctu dugc thyc hién theo phuong
phap quan sat tién ciru khong can thiép dua trén
quy trinh thyc hanh TDM vancomycin thuong
quy tren lam sang tai Bénh vién nén van con ton
tai 1 s6 han ché lién quan dén viéc thu thap dir
lidu danh gia hiéu qua 14m sang cua dot diéu tri
vancomycin. Do d6, dé phan tich k¥ ludng hon
vé mdi lién quan giita hidu qué trén 1am sang véi
kha ning dat dich AUCa4, can thiét phai c6 thém

cac nghién ctru dugc thiet ké voi céc chi tiéu lien
quan va co su tham gia truc tiép cua béc si di€u tri.

5. Két luan

Ung dung tiép can Bayesian trong hoat dong
TDM vancomycin giup cai thi¢én 10 rét ty 1€ dat
dich AUC24/MIC 400 — 600, dam bao hiéu qua
diéu tri va han ché phat sinh ddc tinh trong qua
trinh str dung vancomycin cho ddi twong bénh
nhan ning. Bén canh dé, su phdi hop giita dugc si
1am sang va béc si trong viéc phién giai két qua 1a
rat cén thiét dé dam bao hiéu qua cua hoat dong
TDM vancomycin trén quan thé bénh nhan nay.
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