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ABSTRACT

Monitoring plasma amikacin concentrations is essential for dose adjustment to achieve
therapeutic targets, limit antibiotic resistance, and reduce nephrotoxicity.

Objective: To evaluate the effectiveness of implementing a plasma amikacin
concentrationassayfortherapeuticdrug monitoring (TDM)inthe managementofinfectious
diseases at Saint Paul General Hospital.

Subjects and methods: A retrospective descriptive study was conducted on patients
with infections treated with amikacin and monitored via plasma amikacin TDM from
August 2024 to July 2025. Treatment efficacy and the development of nephrotoxicity were
assessed.

Results: The study included 51 patients with a median age of 69 years (range 43-93);
76.5% were aged =60 years and 56.9% were male. Positive bacterial cultures were
identified in 79.2% of cases, with the most common strains being Klebsiella pneumoniae
(42.1%) and Escherichia coli (23.7%). These isolates demonstrated high, susceptibility to
amikacin (>75%). The proportion of patients achieving pharmacokinetic targets increased
with successive TDM measurements. Nephrotoxicity was observed in 11.9% of patients,
predominantly at the risk to mild injury stage.

Conclusion: The plasma amikacin concentration assay is a valuable tool for optimizing
treatment efficacy and reducing the risk of nephrotoxicity, supporting its broader
implementation in clinical settings.
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KET QUA AP DUNG XET NGHIEM DINH LUO'NG i
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TAI BENH VIEN PA KHOA XANH PON
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TOM TAT
DPinh lugng ndng dé6 amikacin trong mau cé y nghia quan trong trong hiéu chinh liéu

amikacin cho bénh nhan nham dat dich diéu tri, han ché khang thuéc va giam doc tinh
trén than.

Muc tiéu: Banh gia hiéu qua ap dung xét nghiém dinh lugng amikacin huyét tuong trong
giam séat diéu tri nhiém khuan tai Bénh vién Da khoa Xanh Pén.

P3i tuong va phuong phap nghién ciru: Nghién ciru mé ta hdi cliu trén bénh nhan nhiém
khuan diéu tri amikacin, dugc giam sat nong dé thuéc (TDM) thong qua xét nghiém néng
do amikacin huyét tuong tir thang 8/2024 dén thang 7/2025. Danh gia hiéu qua diéu triva
sy phat trién doc tinh trén than.

Két qua: 51 bénh nhan dugc dua vao nghién cltu, cé tudi trung vi 69 (43-93), 76,5% =
60 tudi, 56,9% nam. K&t qua nudi cdy dinh danh vi khudn duong tinh 79,2%, céc chung
phé bién gdm Klebsiella pneumoniae (42,1%), Escherichia coli (23,7%); ty l& nhay cam vdi
amikacin cao (trén 75%). Ty & bénh nhan dat muc tiéu dugc dong hoc tang qua cac lan
TDM. Ty & doc tinh than 11,9%, chd yéu & mirc nguy cd dén tén thuong nhe.

K&t ludn: Xét nghiém dinh lvgng amikacin huyét twong gitp t6i uu hda diéu tri va gidam nguy
cd déc tinh, nén dugc trién khai réng rai tai cac co say té.

Ttr khéa: Amikacin, xét nghiém dinh lugng thudc, giam sat nong do thudc (TDM).

1. DAT VAN BE

Amikacin la khang sinh nhém aminoglycoside, hiéu
qua trong diéu tri cac nhiém khu&n nang do vi khuén
Gram am, dac biét la nhirng chdang vi khuan da
khang thud6c [1]. Tuy nhién, do dac tinh dugc dong
hoc bién thién l&n va khoang diéu tri hep, viéc giam
sat ndéng do amikacin trong mau la can thiét dé toi
uu héa hiéu qua diéu triva han ché doc tinh than [2].

Tai Viet Nam, ty l&é nhiém khu&n da khang thudc ngay
cang gia tang, trong khi cac nghién clru vé giam sat
nong do amikacin trong mau (TDM) con han ché (Bo
Y t&, 2023) [3]. Nham nang cao hiéu qua va an toan
diéu tri, Bénh vién Pa khoa Xanh Pén da trién khai
quy trinh theo déi va diéu chinh ligu amikacin dua
trén két qua xét nghiém dinh lugng nong dé thudc
trong huyét tuong tir nam 2024. Trén co s& do,
nghién cttu nay dugc tién hanh nham déanh gia hiéu
gua cua xét nghiém dinh lwgng amikacin trong giam
s&t diéu tri nhiém khuan, gép phan hoan thién quy

*Tac gia lién hé

trinh st dung amikacin an toan va hiéu qua, déng
thdi md& ra hudng phat trién cho céng tac theo doi
diéu tri khang sinh tai cac cd sd'y té trong nudc.

2. DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Dai tugng nghién ciru

-Tiéuchuénchon: B&nh nhantrén 18 tudi dugc chan
doan nhiém khuan theo phan loai ICD-10, st dung
amikacin va dinh lugng ndong dd amikacin trong mau
trong thai gian diéu tri theo dang quy trinh ctia bénh
vién.

- Tiéu chuan loai tri: Bénh nhan c6 thai; loc mau;
khong tuan thu theo quy trinh gidm sat néng do
amikacin trong mau va hiéu chinh liéu trén bénh
nhéan ctia khoa Dugc.
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2.2. Phuong phap nghién ctu

2.2.1. Thiét ké nghién ctru va quy trinh nghién cutu
- Nghién ctiru mé ta hoi cliru & tat ca cac bénh nhén
thudc doi tugng nghién clru tai cac khoa diéu tri noi

tri Bénhvién Pa khoa Xanh Pontirthang 8/2024 dén
7/2025.

- Quy trinh gidam sat néng do amikacin trong mau:
cac bénh nhan dugc dung ché dé liéu ODD (once
daily dose: ché do lieu cao, gian khoang dua liéu),
muc tiéu diéu tri Cpeak 40-70 pg/mL, Ctrough (<2
pg/mL vu tién <1 pg/mL), Cpeak/MIC 8-10.

+ L4y mau mau 1 sau khi k&t thac truyén 2 gio tir dé
ngoai suy ra Cpeak.

+ L&y mau mau 2 sau khi két thic truyén 8-10 gid tur
dd ngoai suy ra Ctrough.

- Phuong phap xét nghiém: dinh lugng amikacin
huyét tuwong theo nguyén ly mién dich do dé duc
Uc ché tang cudng hat (PETINIA), trén may tu dong
Architect ¢c16000 (Abbott). Dinh lugng creatinin
bang phuong phéap Jaffe dong hoc so mau trén may
tw déng AU (Beckman Coulter). Nubi cdy dinh danh
vi khuén, khang sinh dd6 bdng may tu dong BACT/
ALERT va VITEK 2.

2.2.2. Chi tiéu nghién cuu

- Pac diém chung cua ddi tugng nghién clru: tudi,
gidi, BMI, creatinin va Clcr ban dau, thoi gian nam
vién va két qua diéu tri.

-Pac dié[n vé chidinh amikacin: khoa chidinh, chan
doan nhiém khuan, thai gian dung amikacin.

- Dac diém tac nhan gay bénh: két qua nubi cay va
muc dé nhay cam cua vi khuén vdi amikacin.

- P&c diém vé TDM amikacin: s8 lugng mau dinh
lwong (dinh/day), ty l& dat muc tiéu dugc dong hoc
theo tirng lan TDM (Cpeak, Cpeak/MIC, Ctrough),
nong do dinh/ day, Cpeak/MIC & cac nhdm bénh
nhan cé chirc nang than khac nhau.

- Pac diém vé bién ¢ trén than: ty l& bénh nhan co
bi€n cé bat loi trén than dua theo tiéu chuan RIFLE.
Tén thuong than dugc dinh nghia la tang ndng dé
creatinin huyét thanh trén 1,5 lan ho&dc murc loc cau
than (GFR) gidm trén 25% so vdi gia tri tai thdi diém
trudc khi bat dau dung thuéc, duy tri it nhat trong 24
gid va xay ra sau it nhat 2 ngay dung amikacin. Tinh
CrCltheo cong thuc Cockcroft- Gault.

2.2.3. X&' ly s6 liéu: Céac s6 lieu dugc phén tich theo
phuang phap thong ké y hoc.

2.3. Pao dirc nghién ctru
- K&t qua nghién ctu chi nham muc dich hoc tap,
nghién cuu.

- Cac ky thuat xét nghiém déu dugc thuc hién theo
hudng dan clla Bo Y té.
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3. KET QUA NGHIEN cUU
3.1. Pac diém cha bénh nhan nghién ctru
Nghién ctru dugc thyc hién trén 51 bénh nhan.

Bang 1. Dac diém chung ctiia bénh nhan nghién ctru

Pac diém Két qua (N=51)

Gigi tinh: (nam/ni), (%) | 29/22 (56,9/43,1)

Tudi: trung vi

(thdp nhat- cao nhat) 69 (43-93)
Nhém tudi > 60: n (%) 39 (76,5)
Thai gian ndm vién (ngay): i
trung vi (t& phan vi) 20(14-29)
K&t qua diéu tri: Khoi bénh/
D&, n (%) 39 (76,5)
Nang/Xin vé/ Tirvong 12 (23,5)

Creatinin ban dau (umol/L):

trung vi (t phan vi) (N=48) | 80,2 (62,6-102,9)

Clcr ban dau (mU/phut): trung
Vi (t& phan vi) (N=48)

50,61
(33,67- 68,77)

Nhan xét: B&nh nhan nghién clu co tudi trung vi
69, nhém tudi =60 chiém ty & phan l&n (76,5%), (&
nhém cé nguy co cao trong diéu tri nhiém khuén
nang. Thai gian nam vién trung vi 20 ngay, trong dé
hon 75% bénh nhan co6 két qua diéu tri khoi hodc d&
bénh cho thay sy 6n dinh trong quy trinh diéu tri va
giam sat.

Bang 2. Dac diém vé chi dinh amikacin

Pic diém '?,‘flt:qsg';"
Thai gian s du'nglamq(aci‘n (ngay): 6 (4- 8)
trung vi (t& phan vi)
Khoa chi dinh dung amikacin
Khoi Hoi strc- cap clru 34 (66,7)
Khéi ndi (ndi 1, ndi 2) 2(3,9)
Khéi ngoai (tiéu hoda, tiét niéu) 12 (23,5)
Trung tdm ky thuat cao 3(5,9)
Chan doéan nhiém khuén
Viém phoi 25 (49,02)
Nhiém khuan tiéu héa 12 (23,53)
Nhiém khuén tiét niéu 7(13,73)
Nhiém khuén huyét 4(7,84)
Nhiém khudn khac 3(5,88)
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Nhan xét: Thai gian st dung amikacin trung binh 6 Tén vi khuan
ngay, khoa hoi sttc va cép cttu chiém da s6 (66,7%).
Chan doan nhiém khuén chli yéu la viém phéi (49%) | S lugng | MUc d nhay cam véi amikacin, n (%)
va tiéu hoda (2~3,5%), phu hgp véi chi dinh amikacin (N=38) Nhay Trung gian Khéng
trong cac nhiém khuéan Gram am nghiém trong. -
Bang 3. Dac diém tac nhan gay bénh Klebsiella aerogenes
Tén vi khuan 2(5,3) 1/2(50) 1/2(50)
S6 lugng Mtrc d6 nhay cam vdi amikacin, n (%) Klebsiella oxytoca
(N=38) Nhay Trung gian | Khéng
1(2,6) 1/1 (100)
Klebsiella pneumoniae
Proteus mirabilis
16 (42,1) | 12/15* (80) | 2/15(13,3) | 1/15(6,7) 1(2,6) | 1/1(100)
Providencia stuartii
Escherichia coli
1(2,6) 1/1 (100)

9 (23,7) 8/9 (88,9) 1/9.(11,1) :c0 1 cakhdng lam khang sinh do
Nhanxét: 94,1% bénh nhan co chidinh nudi cay dinh
danh vi khuén trong dé ty & duang tinh dat 79,2%.

Acinetobacter baumannii Cac vi khuan phd bién nhu K. pneumoniae (42,1%),
E. coli (23,7%) va A. baumannii (18,4%), trong dé ty
& nhay cdm vé&i amikacin cao (>75%).

7(18,4) 6/7* (85,7) . L . R .
3.2. Két qua giam sat nong dé amikacin trong diéu
tri nhiém khuan

Pseudomonas aeruginosa Téng cong 183 mau dinh lugng amikacin huyét
tuang dugc thuc hién bao gom 95 mau néng dé dinh
* (Cpeak) va 88 mau ndng do ddy (Ctrough), trung binh
4(10,5) 3/4%(79) 3,5 mau/bénh nhan.
Cpeak Cpeak/MIC C trough

100 00

80

1
60 60
4 40
2 20
. M 1NN 1 ,

oM TDM TDM  TDM  TDM
Lan1 Lan2 Lan3 Lan4 Lans

o o

m Dudi ngudng didu tri (<40 ug/mlL)
® Trong khoang diéu tri (40-70 ug/mL)

Trén ngudng didu tri (>70 ug/mL)

100
80
60
40
| .
(4]

oM TDM TDM TDM TDM
Ld4n1 L&n2 L&n3 LAn4 Lans

m Dudi dich diéu tri (<8 ug/mL)

m Pat dich digu tri (= 8 ug/mL)

oM TDM TDM TDM TDM
Lan1 L&n2 L&n3 Lan4d Lans
T8I vu (<1 ug/mL)
Gan toi wu (1-2 ug/mL)

m Khéng dat (=2 ug/mL)

Hinh 1. Ty l& % bénh nhan dat cac dich vé dugc dong hoc qua cac lan TDM

Nhan xét: Ty l& bénh nhan dat Cpeak trong khoang diéu tri tang tir 72,5% lén 100%. Ty l& bénh nhan dat
Cpeak/MIC 28 tang tlr 47,1% l&n 100%. Ty |& dat Ctrough t6i wu <1 pg/mL tang dan tir 68,6% dén 100% qua
céc lan TDM. Diéu d6 cho thay sy hiéu qua trong viéc diéu chinh ligu dua trén két qua xét nghiém.
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g
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Ctrough lin din (ugL)
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Ceres Cr -
DG thanh thil creatinin (nLphit)

D thanh thii creatinin (mL/phit)

D thank thi ereatinin (mL/phit)

Hinh 2. Két qua Cpeak, Ctrough, Cpeak/MIC [an dau & cac nhém bénh nhan cé chire nang than khac nhau

Nhan xét: Ty l& bénh nh&n dat dich vé dugc déng hoc
[&n dau & nhom bénh nhan co Cler >=50 mL/phut
cao hon @ nhém c6 Clcr < 50 mL/phut. Digu nay cho
thay viéc phan nhém va theo déi chic nang than la
yéu td then chét gitip gidm thiéu nguy co ddc tinh va
dam bao hiéu qua diéu tri.

3.3.Poc tinh trén than

Bang 4. Bién c6 trén than cia bénh nhan nghién ciru

Pac diém Két qua
Ti l& bénh nhan khéng dugc theo doi
chirc nang than sau dung amikacin,n| 9(17,6)
(%), (N=51)
Ti l& phat sinh d6c tinh trén than, n 5(11,9)

(%) (N=42)

Murc do doc tinh trén than, n (%), (N=42)

R-Nguy co 4(9,5)
| - T6én thuong 1(2,4)
F - Suy 0
250
3 200
(o]
£ 150
= 100
3 = M| i
n
0
1 2 3 4 5
mScrtruéec 102,3 104,3 130,8 79,9 81,1
mScrsau  153,2 190,4 210,6 124 197
Bénh nhan

m Scrtrudc  mScrsau

Hinh 3. So sanh Scr trudc va sau khi dung
amikacin @ nhdm bénh nhan c6 bién cé trén than

Nhan xét: Ty & bénh nhan khong dugc theo doi
chirc nang than sau khi dung amikacin la 17,6%. Ty
& bénh nhan phat sinh doc tinh than la 11,9%, chu
yéu & mic nguy co hodc tén thuong nhe (Rva | theo
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tiéu chuan RIFLE), khéng ghi nhén trudng hgp suy
than nang (F). C6 5 bénh nhan ghi nhén bién c6 trén
thantrong dé c6 1 bénh nhan néng dé creatinin mau
tang > 2 lan so vdi creatinin trude khi dung amikacin
dudgc chi dinh ngirng sir dung amikcin dugc thé hién
qua Hinh 3.

4. BAN LUAN
4.1. Dac diém chia bénh nhan nghién ciru

Nghién cltu trén 51 bénh nhan, tudi trung vi cao
(69 tudi), gidi nam chiém ty l& cao hon tuong tu vdi
nghién ctdu Pham Thi Hong Phuong (2021) [4],
Nguyén Thj Hai Yén (2023) [5], Steffens (2025) [6]
cho thdy nhom nay can giam sat amikacin chat ché
do bién déng dugc dong hoc va nguy co doc tinh
than cao. Thoi gian s&f dung amikacin trung binh 6
ngay & nhém viém phdi va nhiém khuan tiéu hoa,
& khoa hoi stic cap clru chli yéu phén anh phac do
diéu tri chudn da dudgc khuyén céo trong cac hudng
dan va nghién ctu st dung amikacin & bénh nhan
nhiém khuin ndng, khing dinh amikacin thudng
dugc dung cho bénh nhan nang véi nguy cag bién
chirng cao, doi hdi giam sat thudc chat ché [7], [8].

Ty & vi khudn Gram am c6 dé nhay cdm cao Vi
amikacin (trén 75%) phu hgp vdi cac nghién clu
trudc day [7-9], khdng dinh amikacin van git¥ vai trd
quan trong trong x{ tri nhiém khuén do vi khuén da
khang thudc. Viéc xac dinh chinh xac tac nhan va
muc dd nhay cam gilp huéng dan diéu chinh ligu
va ly'a chon phac do t6i wu, phong nglra viéc dung
khang sinh khéng hiéu qua va phat sinh khang thudc.

4.2. K&t qua giam sat nong do amikacin trong diéu
tri nhiém khuan

Ty & dat muc tiéu dugc dong hoc Cpeak, Ctrough
va Cpeak/MIC tang dan sau cac lan TDM dudgc ghi
nhan trong nghién cltu nay phan anh hiéu qua cua
viéc cathé hdaliéu dyatrén xét nghiém, tuong tu két
qua nghién cltu clia Xu (2022) [10] tai Trung Qudc va
Steffens (2025) [6] & chau Au. Viéc dat Cpeak/MIC
28 & 100% bénh nhan tlr TDM l&n 4 trd di cho thay
kha nang kiém soat nhiém khuan t6t hon, dac biét
V@i cac ching vi khuan da khang nhu Acinetobacter



H.T. Ha et al. / Vietnam Journal of Community Medicine, Vol. 66, Special Issue 22, 154-159

baumannii va Pseudomonas aeruginosa. Diéu nay
phu hop véi khuyén cédo clia Kumar [1] vé vai tro clia
amikacin trong diéu tri nhiém khuan nang.

4.3. Poc tinh trén than

Viéc phan nhém bénh nhan theo chirc nang than va
diéu chinh lidu tuong (ng giup kiém soat nong do
amikacin trong gii han an toan, giong nhu khuyén
cdo trong nghién clru cua Jaiswal va Jenkins [7], [8].
Ty l& bién c6 than & mirc nhe dén trung binh (R, I theo
RIFLE) va khong thay suy than nang phan anh viéc
theo ddi chirc nang than cung vdi giam sat thudc
giup giam thiéu tac dung phu, diéu nay cling dugc
xac nhan & nhiéu nghién clru trong va ngoai nudc
[4-7]. Tuy nhién, ty l& bénh nhan chua dugc theo doi
chirc nang than day di con 17,6% la mot diém can
cai thién, nham dam bao an toan t8i da cho bénh
nhan.

5. KET LUAN

Xétnghiém dinh lugng amikacin huyét tuong la céng
cu hitu hiéutrong gidm sat diéu tri nhiém khuan, giup
tang ty lé dat muc tiéu dugc dong hoc, gidm nguy co
ddc tinh than va nang cao hiéu qua diéu tri. Nghién
clfu nay cung cap bang chitrng khoa hoc quan trong
dé trién khai rong rai TDM amikacin tai cdc co s@y
té trong nudc.
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