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ABSTRACT

Objectives: (1) To determine the degree of agreement in the classification of susceptibility,
intermediate, and resistance between the direct antimicrobial susceptibility testing method from
positive blood samples and the routine antibiotic susceptibility testing method from colonies
using the BD Phoenix M50 system; (2) To determine the rate of very major errors and major errors
between two methods.

Subjects and methods: 195 blood samples from January 2023 to December 2025 at Vinmec Times
City International General Hospital were automatically incubated using the BacT/Alert 3D 120
system, showing positive results for the firstisolated, preliminary staining for Gram-negative bacilli,
and bacterial identification after subculture belonging to Enterobacterales and P.aeruginosa. The
samples were subjected to direct antimicrobial susceptibility testing based on CLSI M100, and
blood agar was subcultured for the identification and routine antibiotic susceptibility testing steps.

Results: The agreementon classification betweenthe directantibiotic susceptibility testingmethod
from blood bottles and the routine antibiotic susceptibility testing method for Enterobacterales
and P.aeruginosa strains of 95%, and 100%, respectively. Most antibiotic-bacteria combinations
showed very major error rates and major error rates below 3%.
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TOM TAT
Muc tiéu: (1) Xac dinh mdc dé phu hgp vé phéan loai nhay cam, trung gian, dé khang gitra phuong
phap khang sinh do tryc tiép tir chai mau bao duong tinh va phuong phap khang sinh dé thuang quy
tr khuén lac sau nudi cdy bing hé théng BD Phoenix M50; (2) Xac dinh ty |& cac loai sai sot rat l6n
va lén trong viéc nhan dinh két qua phan loai nhay cam, trung gian, dé khang gilra hai phuong phéap.

D6i tugng va phuong phap: 195 mau mau tir thang 1/2023-12/2025 tai B&nh vién Da khoa Quéc t&
Vinmec Times City dugc 0 tu ddng bang hé théng BacT/Alert 3D 120 bdo duong véi phan lap lan dau
tién, nhudém soi so'bo truc khuan Gram amva dinh danh vi khuan tir chai thudc bd Enterobacterales,
P.aeruginosa. Cac mau dugc lam khang sinh db tryc tiép dua theo tai liéu CLSIM100, ddng thai cdy
chuyén thach mau dé lam céc budc dinh danh, khang sinh do thuang quy.

K&t qua: D6 dong thuan vé phéan loai gilta phuong phap khang sinh do truc tiép tir chai mau vdi
phuong phap khang sinh dd thudng quy tr khuan lac & cac chuing Enterobacterales va P.aeruginosa
an luot la 95% va 100%. Ty & sai s rat L&n va sai s6 ldn d6i vdi tt ca cac phdi hgp khang sinh - vi

khu&n d&u nam trong gidi han cho phép (< 3%).

Tir khéa: Khang sinh do truc ti€p tir chai mau, sai sé rat Lén, sai s6 lon.

1. DAT VAN BE

Nhiém khuan huyét cé lién quan dén ty & bénh tat va tor
vong cao Vdi ty L& t&r vong thé uéc tinh khoang 15-30%.
Viéc str dung khang sinh pht hgp mét cach kip thoi la yéu
t6 then ch8t dé citu séng bé&nh nhan, vi cir mbi gid tri hoan
trong viéc dung khang sinh cho bénh nhan nhiém khuan
huyé&t c6 thé lam tang 7,6% nguy co tif vong [1-2]. Thai gian
tra k&t qua khang sinh do thudng quy tir khi cdy mau duong
tinh thuong khodng 48 gid. Trong thoi gian cho dgi, bac si
budc phai sir dung khang sinh phd réng theo kinh nghiém.
Tuy nhién, mot ty & dang ké khang sinh dugc chi dinh theo
kinh nghiém dugc xac dinh & khéng phu hop, dan dén két
cuc bat lgi trong giai doan dau ctia nhiém trung, lam tang
chi phi cham séc y té va dé khang khang sinh [1].

Viéc thuc hién khang sinh do truc tiép tir chai cdy mau
duong tinh c6 thé rat ngan thoi gian ¢ két qua xuéng con
24 git. T nam 2021, Vién Tiéu chudn LAm sang va Xét
nghiém Hoa Ky (CLSI) da dua ra huéng dan thi nghiém do
nhay khang sinh truc tiép tir chai cdy mau cho céc chung
thudc bd Enterobacterales va ma réng cho Pseudomonas
aeruginosa (P.aeruginosa), Acinetobacter baumannii. Cac
béo cdo cho thdy mic do phu hgp phén loai tét gilra phuang
phap khang sinh do truc ti€p va phuong phap khuéch tan
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dia tham chiéu. Tuy nhién, chi s6 nay cé thé khac nhau gitra
cac phong xét nghiém. Do dé, ching t6i ti€n hanh nghién
cttu nhdm muc dich danh gia tinh gia tri ctia thir nghiém
dd nhay cam khang sinh tryc tiép tir chai cdy mau duong
tinh. Nghién clru nay gom 2 muc tiéu: (1) Xac dinh muc
do phu hgp vé phan loai nhay cam, trung gian, dé khang
gilta phuong phap khang sinh do truc tiép tir chai mau bao
duong tinh vdi phuong phap khang sinh dé thudng quy tir
khu&n lac sau nudi cdy béng hé théng BD Phoenix M50; (2)
Xac dinh ty |& cac loai sai sot rat l&n va lén lién quan dén
viéc nhan dinh két qua khang sinh do gilra hai phuong phap.
2. D01 TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Déi twgng nghién ciru

TAt ca cdc mau mau tir thang 1/2023-12/2025 tai Bénh
vién Da khoa Qudc té€ Vinmec Times City dugc U ty dong
bang hé théng BacT/Alert 3D 120 bdo duong véi phan lap
lan dau tién, nhudm soi sd bo truc khuan Gram am.

- Tieu chuén lua chon: mau mau bao duong lan dau tién
tl b&nh nhan, nhudm soi so b truc khuan Gram am, chi

moc 1 loai vi khu&n sau cdy chuyén va dinh danh vi khuan
thubc Enterobacterales, P.aeruginosa.
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- Tiéu chuén loai tri: mau mau bao duong tir cung mot
bénh nhan; mau mau béo duong nhudém soi so bd co trén
1 loai hinh thé vi khu&n va/hoac sau khi cdy chuyén moc
trén 1 loai vi sinh vat hodc dinh danh khéng phai vi khuan
thudc bd Enterobacterales, P.aeruginosa.

2.2. Quy trinh thuwc hién

Céac mau mau duoc chi dinh xét nghiém “vi khuan nubi
c8y, dinh danh va khang thudc hé théng tu déng” dugc |ay
vao céc chai mau PF Plus (chai hi€éu khi danh cho tré nhi),
FA Plus (chai hi€u khi danh cho ngudi l&n) hoac FN (chai
ky khi), dugc G vao hé théng may cdy mau tu dong BacT/
Alert 3D 120 (Biomerieux, Phap). Khi may bao duong, chai
maéu dugc 8y ra nhudém Gram dé nhan dinh sd b6 hinh thé
vi sinh vat cé trong mau va cdy chuyén sang thach mau,
thach chocolate (Melab Diagnostic, Viét Nam). Truong hop
nhudm soi sd bé thay hinh anh tric khuan Gram am, chiing
toi thuc hién ki thuat khang sinh do truc tiép tir chai mau
trong vong 8 gid sau khi may bao duong bang phuong phap
khué&ch tén dia theo huéng dan cuia CLSI M100 S35 [3].

Tat ca cac phan loai nhay cam (susceptible - S), trung gian
(intermediate - 1), d& khang (resistant - R) dugc so sanh gitra
phuong phap khang sinh db truc tiép va thudng quy bang
hé théng BD Phoenix M50. Tinh toan sy déng thuén vé phan
loai (category agreement - CA), sai s6 rat l&n (very major
error - VME, phuaong phap khang sinh do thudng quy cho
két qua khang thubc, phuong phap khang sinh do truc tiép
tlr chai méau cho két qua nhay cam), sai sé l&n (major error
- ME, phuong phap khang sinh do thudng quy cho két qua
nhay cam, phuong phap khang sinh do truc ti€p cho két qua
khang) va sai s& nhod (minor error - mE, két qua khong déng
thuan tir nhay cam, khang thanh trung gian gitra 2 phuong
phép). Céc chi s6 vé do dong thuan phan loai (CA) va ty &
sai s8 (VME, ME) dugc danh gia dua trén tiéu chun cla
CLSI M23 [4] danh cho cac hé théng thir nghiém do nhay
cam khang sinh, trong dé yéu cau CA > 90%, ty & VME va
ME khéng vugt qué 3% dé dam bao tinh tin cdy cia phuong
phap thir nghiém so véi phuong phap tham chiéu.

2.3. Kiém soat chat lwong

St dung céc chung Escherichia coli (E.coli) ATCC 25922
va P.aeruginosa ATCC 27853 cho phuong phap khang sinh
do truc ti€p tlr chai mau; E.coli ATCC 25922, P.aeruginosa
ATCC 278583, Klebsiellapneumoniae (K.pneumoniae) ATCC
700603 va K.pneumoniae ATCC BAA-755 cho phuong phap
khang sinh d6 trén hé thong BD Phoenix M50.

2.4.Van dé dao dirc trong nghién ciru

Nghién cttu clia ching i chi thuc hién trén mau bénh
phadm, khéng anh hudng dén bénh nhan. K&t qua khang
sinh do tryc tiép tir chai mau khéng dugc sir dung dé tu
van béc sy thay d6i phac do diéu tri.

3. KET QUANGHIEN cUU

3.1. Pic diém bd mau nghién ciru

TU thang 1/2023-12/2025, tai Bénh vién Da khoa Qudc té
Vinmec Times City, s6 lugt bénh nhan dugc chi dinh xét
nghiém “vi khudn nuéi cdy, dinh danh, khang thuéc bénh
pham ma&u” la 5065 ca; s6 mau duong la 395 ca (7,8%) va
s8 mau nhudm soi chi thay hinh anh truc khuan Gram amla
219ca(55,4%). Loaitrircac mau tircung mot bénh nhanva/

ho&c sau khi cdy chuy&n moc trén 1 loai vi sinh vat va/hodc
dinh danh khong phai Enterobacterales, P.aeruginosa, 195
mau dugc tién hanh so sanh phuong phap khang sinh d6
truc tiép va thudng quy duoc hién thi d bang 1.
Bang 1. S6 luwgng cac chang vi khuan phan lap dugc tur
chai mau duong tinh (n = 195)

Tén vi khuan Tong Ty L& (%)
E.coli 106 54,4
K.pneumoniae 49 25,1
Enterobacterales 28 14,4
P.aeruginosa 12 6,1

Trong s6 cac chung vi khudn Gram am, E.coli chiém ty
(& cao nhat (54,4%), ti€p theo la K.pneumoniae (25,1%),
Enterobacterales khac (14,4%) va P.aeruginosa (6,1%).

3.2. Gia tri cia phuong phap khang sinh d6 trye tiép tr
chai mau
Bang 2. D6 déng thudn vé mirc dd nhay cam giiva 2
phwong phap & cac chiing Enterobacterales (n = 183)

Phuong phap Ti lé déng thuan

- Thuong quy (% N .
Khang sinh truc tiép (%) gauy (%) phan loai (%)
S | R S | R |VME| ME | mE
Ampicillin 11,3 1,9 |186,8|13,2| 0 |86,8| O 0 1,9
Ceftriaxone |57,9| 4,9 [37,2|61,8| 0,5 (37,7 O 0 |27

Ceftazidime |58,2|15,8|26,0/68,9(10,2{20,9| 0 | 2,8 [10,2

Meropenem (90,2( 2,2 | 7,6 (93,4 0 (66| 0 [ 1,1 2.2

Ciprofloxacin |51,4|10,9(37,7|49,2(12,6(38,2| 1,1 | 0,5 | 5,5

Co-trimoxazole|43,2| 0 |[56,8|44,8| 0 |552| O 1,6 0

Trong s6 cac chuing Enterobacterales, su’ dong thuan vé phéan
loai chung cho tat ca cac khang sinh & 95% (964/1015), da
s0 khang sinh cho doé déng thuén phan loai trén 95%, ngoai
trir Ceftazidime; ty & sai s6 rat I6n va sai s6 ldn trong phan
loai két qua nhay cam cho tat ca cac khang sinh déu dudi 3%.
Bang 3. D6 déng thuéan vé mdc dé phén loai giita 2
phwong phap & cac ching P.aeruginosa (n =12)

Phuong phap | Thuwdng quy |Tilé déngthuan
Khéng sinh truc ti€p (%) (%) phan loai (%)

S | R S | R |VME| ME | mE
Ceftazidime |58,3| 0 |(41,7(58,3| 0 |41,7| O 0 0
Meropenem |58,3| 0 [41,7(58,3| 0 (41,7| O 0 0
Ciprofloxacin |58,3| 0 (41,7|58,3| 0 |41,7| O 0 0

K&t qua danh gia trén 12 ching P.aeruginosa cho thay sy
tuong dong tuyét ddi vé phan loai giira phuong phap khang
sinh do truc ti€p va phuong phap thudng quy déi vdi ca
3 khang sinh th(* nghiém dai dién bao gom Ceftazidime,
Meropenem va Ciprofloxacin.

4. BAN LUAN

Cay mauvan latiéu chudn vang dé chan doan nhiém trung
huyé&t vi phuong phap nay cé dd nhay cao va dé thuc hién.
Ch&n doan nhanh chdéng va chinh xdc céc tdc nhan gay
bénh cung vdi xac dinh mé hinh nhay cam khéng sinh clia
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nhirng tdc nhan nay la v cung can thiét, t&r d6 rat ngan
thai gian nam vién, thdi gian hoi siic tich cuc va gidm ty &
tlr vong. Nghién clru nay gilp so sédnh xét nghiém dd nhay
cam khang sinh truc ti€p tir chai cdy mau duang tinh vdi
xét nghiém khang sinh do bang hé théng BD Phoenix M50
tir khuén lac sau cdy chuyé&n déi véi mau cdy mau dugc
bao duongtlrhé théng cdy mau tuw dong BacT/Alert3D 120.

Trong nghién clu clia chuiing téi, ty & nudi cdy duang tinh tir
bénh phdm mau & bénh nhan nghi ngd nhiém khuan huyét
la 7,8%, thdp hon céac nghién cltu khac cua Bach Quéc
Khanh va cong sy vdi ty l& cdy mau duaong tinh 1a 9,3% [5]
hay clia Tran Anh Dao va cong sy vdi ty & nay 1a 12,32% [6].
Diéu nay la do mét phan l6n nhitng bénh nhan trong nghién
ctru cla chdng t6i la tré nho va chi cdy dugc 1 chai mau tir
nhirng bénh nhan nay, do dé ty l&é cdy mau duong tinh thap
han. Trong s6 cac vi khudn Gram dm phéan lap dugc tir chai
mau duong, E.coli chiém ty l& cao nhat. Diéu nay tuong tu
nhu nghién ctru cia Bach Qudc Khanh va cong s [5].

Céc tac nhan gay bénh dugc phat hién bang phuong phap
nhudém Gram truc tiép tir cac chai duong tinh tuong ty nhu
cac tac nhan gay bénh dugc phat hién bang phuong phap
nhuém Gram tir cdc mau cay chuyén tir cac chai nay sau
khi & qua dém. Do d6, phuang phap nhudém Gram truc ti€p
rat hitu ich dé bat dau diéu tri khang sinh theo kinh nghiém
trong cac trudng hop nhiém khuan huyét trong “gi® vang”.
Thuec té, tai Bénh vién Pa khoa Quéc té Vinmec Times City,
tat ca cac trudng hop may bao duong tinh, sau khi nhuém
soi nhan dinh so'bd hinh thé Gram, déu dugc théng béo cho
bac sy diéu tri trong vong 1 gid. Day dugc coi la chi s béo
dong clia Bénh vién Da khoa Qudc té Vinmec Times City.

Trong nghién clu clia chdang t6i, phuong phap khang
sinh d6 truc tiép tir chai mau cho thdy sy dong thuan
vé phan loai & mic cao vdi phuong phap khang sinh do
thudng quy bang hé théng BD Phoenix M50 chung cho tat
ca céac khang sinh cho Enterobacterales va P.aeruginosa
an lugt la 95% va 100%. K&t qua nay ciing tuong tu nhu
céc nghién clu khac cho thay su tuong dong rat t6t vé
phan loai d8i véi vi khudn Gram 4m, nhu nghién cltu cua
Rajshekar D va cong suvdi ty & dong thuan & cac ching
Enterobacterales va Paeruginosa lan lugt la 95,6% va
94,6% [1], nghién ctu cua Kumar M va coéng su véi ty &
doéng thuan & cac chung Enterobacterales a 98,95% [7].

Veé ty |é céc loai sai 8, nhin chung nghién cltu clia chiing téi
cho thay céac gia tri VME va ME déu dudi 3%. Mac du ty 16 VME
va ME déu ndm trong ngutng cho phép dudi 3% theo tiéu
chuén cua CLSI, ching t6i ghi nhan ty |& ME va mE & khang
sinh Ceftazidime vAn con tuong déi cao. Dang chuy, khi phan
tich séu 12 trudng hgp khéng déng thuan trong s6 cac ching
E.coli, c6 i 9 trudng hgp sinh beta-lactamase phé rong
(ESBL). Bigu nay ggi md rang phuong phép khang sinh do truc
tiép khéng chi rit ngan thai gian tra két qua xudng 24 gio ma
con c6 kha nang du doan sém cac mo hinh nhay cam khang
sinh phc tap, gitp bac si ldm sang t6i wu hoa phéac do diéu
tri ngay trong “gid' vang”. Day 4 cd sd quan trong dé bénh vién
duy tri va chuén hoa quy trinh bdo déng két qua vi sinh, nhdm
nang cao ty & cttu séng bénh nhan nhiém khuan huyét.

5. KET LUAN

Nghién clru clia ching téi cho thay do tuong déng cao
trong viéc phién giai két qua nhay khang cho céac khang
sinh th&r nghiém gitra phuong phap khang sinh do truc
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tiép tlr chai mau va phuong phap khang sinh dé thudng
quy. D6 déng thuén vé phan loai gilta phuong phap khang
sinh d6 truc tiép tir chai mau vdi phuong phap khang sinh
dé thudng quy tir khuén lac & cac chung Enterobacterales
va P.aeruginosa lan lugt la 95% va 100%. Ty & sai so rat
&n va sai s6 L&n d6i vdi tat ca cac phéi hgp khang sinh - vi
khu&n déu nam trong gidi han cho phép (< 3%).

Han ché cua nghién cttu

Nghién clru cla chung t6i mdi thuc hién trén céac
chiing vi khudn Gram am thudc bd Enterobacterales va
P.aeruginosa, chua thyc hién dugc trén cac chdng vi
khuan Gram am khéc va cac chang vi khudn Gram ducong.
Hon nira, nghién citu nay mdi chi thuc hién dugc khang
sinh d6 truc ti€p bang khoanh gidy theo phuong phap
Kirby-Bauer, chua thuc hién dugc khang sinh do truc ti€p
bang phuong phap xac dinh néng dé tc ché t8i thiéu.
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