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ABSTRACT

Objective: This study aims to determine the microbial distribution patterns in
bloodstream infections and assess the antibiotic resistance status at Thu Duc General
Hospital during 2024-2025.

Methods: A cross-sectional study using secondary data was conducted on positive
blood cultures from patients diagnosed with bloodstream infections at Thu Duc General
Hospital from March 2024 to May 2025. Data were collected and analyzed to evaluate
bacterial distribution and antibiotic resistance rates according to CLSI 2023 standards
using the BD Phoenix M50 system.

Results: Analysis of 95 positive blood cultures revealed that 87 samples were positive
for bacteria (91.6%), while 8 samples were positive for fungi (8.4%). Gram-negative
bacteria predominated, making up 70.5% of the total. Escherichia coli was identified
as the most common pathogen (17.9%), followed by Klebsiella pneumoniae (15.8%),
Stenotrophomonas maltophilia (11.6%), and Staphylococcus aureus (14.7%). High
resistance rates were observed for ampicillin in both E. coli and K. pneumoniae
(100%), for trimethoprim/sulfamethoxazole in E. coli (88.2%), and in third-generation
cephalosporins (46.7-76.5%). The rate of multidrug-resistant (MDR) infections was 42.5%.

Conclusion: Gram-negative bacteria predominated with high antibiotic resistance
rates. Carbapenems and tigecycline maintained good efficacy. Enhanced antibiotic
stewardship and infection control measures are needed.
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ABSTRACT

Muc tiéu: Nghién cttu nhdm xac dinh mé hinh phan b8 vi sinh vat gay nhiém trung huyét va
danh gia dac diém khang khang sinh tai Bénh vién Da khoa Thi Dic trong ndm 2024-2025.

DPéi twong va phuong phap: Nghién cliu cdt ngang, hdi ciru cdc mau cdy mau duong tinh
ti bénh nhan dugc chan doan nhiém trung huyét tai Bénh vién Da khoa Tha Puc tir thang
3/2024 dén thang 5/2025. Thu nhan va xir ly dit liéu vé phan bé vi khuén, ty & khang khang
sinh theo tiéu chudn CLSI 2023 trén hé théng BD Phoenix M50.

K&t qua: K&t qua cho thay trong 95 mau cdy mau duong tinh, 87 mau duong tinh vdi vi
khuén (91,6%), 8 mau duaong tinh vdi vi ndm (8,4%). Vi khudn Gram am chiém ty & cao
vGi 70,5%. Escherichia coli & tdc nhan phd bién nhat (17,9%), ti€p theo la Klebsiella
pneumoniae (15,8%), Stenotrophomonas maltophilia (11,6%), va Staphylococcus aureus
(14,7%). Ty lé khang cao véi ampicillin (E. coli va K. pneumoniae: 100%), trimethoprim/
sulfamethoxazole (E. coli: 88,2%), cephalosporin thé hé 3 (46,7-76,5%). Vikhuan da khang
thudc (MDR) cd ty & 1a (42,5%).

K&t luan: Vi khudn Gram am chiém uu thé vdi ty 1& khang khang sinh cao. Carbapenem va
tigecycline van duy tri hiéu qua t6t. Can tang cudng quan ly khang sinh va kiém soat nhiém

trung.

Ttr khéa: Nhiém trung huyét, khang khang sinh, cdy mau.

1. DAT VAN DE

Nhi€m trung huyét [a thach thic 1&n cha y hoc véi
ty & t&r vong dang ké, dao dong 15-29% trong vong
30 ngay[1]. Chan doan sdm va lya chon khang sinh
thich hgp cé y nghia quan trong trong viéc xac dinh
tién lugng va thanh cong diéu tri. Thoi gian gan day,
phé vi sinh vat gdy nhiém trung huyét da cé nhiéu
thay d6i, dac biét cac vikhuan da khangthuéc (MDR)
tang cao hon. Cac tac nhan gay nhiém trung huyét
nghiém trong nhu vi khudn Gram 4m va Gram duong
v3inhirng dac diém khang thudc riéng biét. Cau tric
mang ngoai dac biét va hé théng bom chl déng tao
ra kha nang khang thudc von cé clia vi khuan Gram
am[2]. Trong khi do, vi khuan Gram duong cling phat
trién khang thudc thong qua mét s6 ca ché khac
nhu san xuat B-lactamase bién déi protein gan két
penicillin (PBP).

Van dé khang khang sinh da trd nén néi troi trén toan

*Tac gia lién hé

cau, dugc dua vao danh sach nhirng thach thirc y té
nghiém trong nhat déi vai stic khde cong cong. Cac
vi khuédn c6 thé phat trién khang thuéc théng qua
nhiéu co ché nhu san xuat enzyme B-lactamase,
thay déi protein dich, va tang cudng hé théng bam
thuéc[3]. Nghién clru néu ra ty & khang khang sinh
c6 thé rat cao @ ca hai nhém vi khuan trong moi
trudng bénh vién[4]. Viéc xac dinh dac diém dich té
hoc cua tat ca céc vi sinh vat gay nhiém trung huyét
cung vdivan dé khang sinh dac thu & tirng bénh vién
dé lia chon phac do diéu tri kinh nghiém phu hop
va xay dung chinh sach quan ly khang sinh hiéu qua.
Tai Viéet Nam, d{ liéu nghién clu trong linh vuc nay
van chua day dud, dic biét tai cdc bénh vién tuyén
tinh. Vivay, nghién ctu nay nhdm mé ta phan bd céc
vi sinh vat gay nhiém trung huyét va danh gia tinh
trang khang khang sinh tai Bénh vién Ba khoa Thu
Pl trong nam 2024-2025.
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2. DOI TUONG VA PHUONG PHAP

2.1. D8i twgng: 95 ngudi bénh nhap vién diéu trj cé
chi dinh cdy mau duong tinh vdi tdc nhan gay bénh
trén hé thong may BD BACTEC™ FX40 va BD Phoenix
M50.

Nghién ctu chdp nhan k&t qua cdy mau duang tinh
lan th& nhat theo quy trinh nudi cdy tai Bénh vién Da
khoa Thu Burc va cé day du thong tin lAm sang, két
qua dinh danh - khang sinh db. Loai tri cdc mau tap
nhiém, mau cdy mau lap lai trong dot diéu tri va ho
sd khong day du.

2.2. Phuong phap nghién cttu

- Thiét k& nghién ctu: Nghién cliru mo ta cat ngang
hoi ctru.

- Thai gian: tir 03/2024 dén 05/2025. Pia
Bénh vién Da khoa Thu Dtre.

diém:

8,4%

21,1%

= Vi khuadn Gram am

= Vi khudn Gram dwong

- Phuang phap thu thap dir liéu: Thu thap tir ho so
bénh an dién tlr va s6 ghi chép tai Khoa Vi sinh. K&t
qua cady mau duang tinh dugc thuc hién trén hé
thong cay mau ty dong — BD BACTEC™ FX40 va dinh
danh - khang sinh do thuc hién trén hé thong BD
Phoenix M50 theo tiéu chuén Clinical and Labora-
tory Standard Institute (CLSI) 20283.

- XU ly va phén tich s6 liéu: Phan mém SPSS 20.0,
théng ké mo ta, gia tri p < 0,05 dugc coila céy nghia
théng ké.

3. KET QUA

Trong giai doan nghién cltu tir thang 3/2024 dén
thang 5/2025, t&ng cdng 95 mau cdy mau ducong tinh
dugc thu thap, phan tich tai Bénh vién Da khoa Tha
Purc, trong d6 ¢6 87 mau vi khuan (91,6%) va 8 mau
vindm (8,4%).

= Nam

Chi tiét tat ca cac loai vi sinh vat
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Biéu dd 1. Phan bé céac vi sinh vat gay nhiém trung huyét
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K&t qua vi khudn Gram am cé ty & cao vdi 67
chung (70,5%), trong khi vi khuan Gram duong
c6 20 chang (21,1%). Nhém vi khudn Gram am,
Escherichia coli la tac nhan thudng gap nhat vai 17
chiing(17,9%),ti€ptheolaKlebsiellapneumoniaevdi
15ching(15,8%),vaStenotrophomonas maltophilia
v@i 11 chung (11,5%). Céac vi khuan khac bao géom
Acinetobacter baumannii, Pseudomonas
aeruginosa,vacac loaithuéc ho Enterobacteriaceae
khéac. D6ivdivi khudn Gram duong, Staphylococcus
aureus la tac nhan chud yéu vdi 14 chung (14,7%),
trong khi chiém ty & thdp haon & céc vi khuan Gram

duong khac.

Bang 1. Ty & dé khang
khang sinh ctia Escherichia coli (N =17)

Khang sinh
M | souong| N927| T cung
(ug/mL) S/I/R % %
Gentamicin
R: >8 n=5
S:<2 n=12 70,6 ) 294
Imipenem
R:4,R:>8 n=4
I: 2 n=1 70,6 | 5,9 23,5
S:<0.5 n=12
Meropenem
R:>16 n=1
I: 2 n=1 88,2 | 5,9 5,9
S:1,8:0.5 15
Tigecycline
S:<1;S:2 n=17 100 - -

Khang sinh
Giatri MIC " Nhay | Trung .
thu duoc So t:)dng cam | gian Khojng
(ng/mL) S/I/R % % °
Ampicillin
R:>16 n=17 - - 100
Ampicillin/Sulbactam
R:>16/8 n=7
1:16/8 n=3 41,2 | 17,6 | 41,2
S:<8/4 n=7
Trimethoprim/Sulfamethoxazole
R:>4/76 n=15
11,8 - 88,2
S:<1/19 n=2
Ceftriaxone
R: >4 n=13
23,5 - 76,5
S: <1 n=4
Cefepime
R:>16 n=11
I:4 n=2 23,5 | 11,8 | 64,7
S:<1 n=4
Ciprofloxacin
R:>2 n=11
64,7 - 35,3
S:<0.25 n=6
Ertapenem
R:>1 n=4
23,5 - 76,5
S:0.25 n=13
Piperacillin/Tazobactam
R:32/4; R: >64/4 n=5
I:16/4 n=2 58,8 | 11,8 | 29,4
S:<4/4 n=10

E. coli thé hién khang thuéc cao vdi ampicillin
(100%), trimethoprim/sulfamethoxazole (88,2%),
va ceftriaxone (76,5%). Gia tri MIC ceftriaxone va
cefepime >4 pg/mL va >16 pg/mL goiy kha nang san
sinh ESBL. Carbapenemvan hiéu quavdiertapenem
(76,5% nhay cam), imipenem (70,6%), va
meropenem (88,2%). Tigecycline duy tri hiéu qua
tuyét doi (100% nhay cam).

Bang 2. Ty lé khang khang sinh
cua Klebsiella pneumoniae (N=15)

Khang sinh
GiatriMIC ~ Nhay | Trung .
thu dugc So(thl);ng cdm | gian Kl'(lfng
(vg/mL) S/I/R % % 0
Ampicillin
R:>16 n=15 - - 100
Ampicillin/Sulbactam
R:>16/8 n=7
53,3 - 46,7
S:8/4;S:<4/2 n=8
Trimethoprim/Sulfamethoxazole
R:>4/76 n=3
80,0 - 20,0
S:<1/19 n=12
Ceftriaxone
R:>4 n=7
53,3 - 46,7
S: <1 n=8
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Khang sinh , Bang 3. Ty lé khang khang sinh
G MIC Nh T cua Stenotrophomonas maltophilia (N=11)
iatri ~ ay | Trung .
thu duoc So%;;?hg cam | gian Kllzng Khang sinh
L) S/I/R % % e
(vg/mL)S 0 0 Gia tri MIC thu S8 | Nhay |Trung | . ..
Cefepime dugc (ug/mL) | lwgng | cam | gian % g
S/I/R (n) % % 0
R:>16 n=7 53.3 ] 46,7 Trimethoprim/Sulfamethoxazole
S:<1 n=8 S:=1/19 n=11 | 100 - -
Ciprofloxacin Ceftazidime
S:4 n=3
R:1;R:>2 n=8
46,7 - 53,3 I:16 n=1 27,3 9,1 63,6
S:<0.125 n=7 R:>16 n=7
Ertapenem S. maltophilianhay cdm hoantoan véitrimethoprim/
sulfamethoxazole (100%) nhung khang ceftazidime
R:>1 n=>5 66,7 i 33,3 cao (63,6%) do enzyme B-lactamase ndi sinh.
S:<0.25 n=10 Bang 4. Ty lé khang khang sinh
. . cuia Staphylococcus aureus (N=14)
Piperacillin/Tazobactam
Khang sinh
R:32/4;R:>64/4 n=6 L. ~
Gia tri MIC thu So6 Nhay | Trung Khang
I: 16/4 n=1 | 533 | 67 |40,0 dugc (ug/mlb) | lwong | cdm | gian |,
S/I/R m | % | % | ?
S:=4/4 n=8 Trimethoprim/Sulfamethoxazole
Gentamicin S:<1/19 n=10
71,4 - 28,6
R: >8 n=6 R:=24/76 n=4
60,0 - 40,0 Clindamycin
S:<2 n=9
S:<0.5 n=2
Imipenem R: >2 n=12 14,3 ) 85,7
R:4,R:>8 n=5 Erythromycin
66,7 - 33,3
. .q1-Q = ’ ’ S:<0.25 n=2
S: <0.25; S: 1,S 0.5 n=10 14,3 _ 85,7
R: >4 n=12
Meropenem
Linezolid
R: 8; R: >16 n=5 ‘< = . .
66,7 i 33,3 S:<1 n=14 | 100
S:<0.5 n=10 Rifampicin
Tigecycline S:<0.5 n=14 100 - -
Tetracycline
I:4 n=2
86,7 | 13,3 - S:<0.5 n=6 429 £ 1
S:2 n=13 R: >8 n=8 ’ ’
K. pneumoniae khang ampicillin hoan toan (100%) :
do dac tinh tuv nhién. Ty & khang ciprofloxacin Vancomycin
(53,3%), cefepime va ceftriaxone (46,7%) v&i MIC S:2;S:<1 n=14 | 100 - -

>4 pg/mL goi y san sinh ESBL. BPang chu y la ty
& khang carbapenem cao (33,3% vdi ca ba loai
carbapenem), tuy nhién tigecycline van duy tri hiéu
qua t6t vdi 86,7% ching nhay cam.

S. aureuscé muckhéangcaovdiclindamycin (85,7%),
erythromycin (85,7%), tetracycline (57,1%). Tat ca
chung déu nhay cam vd@i vancomycin, linezolid va

rifampicin (100%).
2 Crossrefd 37 -
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Bang 5. Mai lién quan giira nhom tudi
va ty L& vi khuan da khang thudc (MDR)

Khéng
Nhém |Téngsé| MDR MDR
tudi (n=87) P
n % n %
<18 tudi 4 2 50,0 2 |50,0
18-59tudi| 36 |24 66,712 |33,3| -
>60tudi | 47 |24|51,1|23 48,9 |0.05*
Téngcong| 87 |50 57,537 |42,5

*Kiém dinh Chi-square test

Vi khuén da khang thudc (MDR) cé ty (& la 42,5%
(37/87 chuing). Khéng cd su khac biét cé y nghia
théng ké vé ty lé MDR gilta cdc nhém tudi khac nhau
(p > 0,05). Nhém tudi < 18 va = 60 tudi c6 ty lé MDR
cao han nhém 18-59 tudi.

4. BAN LUAN

Nghién ctu nay phan tich 95 mau cdy mau duong
tinh tai Bénh vién Ba khoa Thu Burc tir thang 3/2024
dén thang 5/2025, cho thay nhirng dac diém quan
trong vé phan bé vi sinh vat va dac diém khang khang
sinh trong nhiém trung huyét.

4.1.Pac diém phan bé vi sinh vat

Trong nghién cru nay, vi khudn Gram am a nhém
vi sinh vat chinh vai (70,5%), vi khuan Gram duaong
(21,1%) va vi ndm (8,4%). K&t quéa nay phu hgp vdi
xu huéng chung & khu vuc chau A va tuong dong véi
nghién cttu ctia Nguyén Van An va cong sy (2023)
béo céo vi khudn Gram am chiém 64,12%[5]. Twong
ty, tai Han Qudc nghién ctu clia Kim va cong sy
(2022) ciing chi ra vi khudn Gram am a nhém c6 ty
& cao[6]. Tuy nhién, cé swkhac biétrd rét giirkét qua
nay so vdi nghién cu tai chau Au, nhu nghién ctu
clia Foglia va cong sy (2022) tai Y, chiém uu thé vdi
vi khudn Gram am (55%)[7].

E. colilatac nhan phé bién nhat (17,9%), tiép theo la
K. pneumoniae (15,8%), S. maltophilia (11,5%), va
S. aureus (14,7%). Tuong tu véi bao cdo ctia Nguyén
Qudc Phuong va Tran Van Giang (2024) cing cho
thdy E. coli (26,5%) la can nguyén hang dau, tiép
theo la S. aureus (23,1%) va K. pneumoniae (12%)

[8].

Su xuét hién vdi ty & cao cua S. maltophilia (11,5%)
can dugc quan tdm dac biét. Con s nay cao haon
dang ké so v4i tac gia Nguyén Van An va cong sy, noi
vi khuén nay chi chiém 2,37%[5]. S. maltophilia |4 vi
khu&n cao hoi thudng gap & bénh nhan c6 bénh nén
nang, st dung khang sinh phé réng hodc nam vién
thoi gian kéo dai, thudng gan lién véity L& tirvong cao
va tién lugng xau.

m 38 www.tapchiyhcd.vn

4.2. Xu huéng khang thuéc cua Escherichia coli

E. coli thé hién tinh trang khang thudc nghiém
trong v&i ampicillin (100%) va trimethoprim/
sulfamethoxazole (88,2%).Tylé khangtrimethoprim/
sulfamethoxazole nay cao hon so vdi tac gid Nguyén
Van An va cong su (70,71%)[5], cho thay xu hudng
gia tang khang thudc tai dia phuong.

Pang chuy la cephalosporin thé hé 3 vdi ty 1& khang
ceftriaxone (76,5%) va cefepime (64,7%). Cac gia tri
MIC ceftriaxone va cefepime >4 ug/mLva>16 yg/mL
gai y kha nang san xuat ESBL cao, phu hgp véi tiéu
chuan CLSI 2023 trong viéc sang loc vi khuan san
xuat ESBL. Diéu nay phan anh ty lé E. coli san xuat
ESBL c6thé lén dén 76,5%, cao hon nhiéu so véi cac
b&o cao qudc té.

Tich cuc la carbapenem van duy tri hiéu qua tuyét
ddi véi E. coli, toan bd déu nhay cdm vdi ertapenem
(76,5%), imipenem (70,6%) va meropenem (88,2%).
Céc gia tri MIC carbapenem van & muc thap (<0.25-
2 pg/mL), cho thdy nhém khang sinh nay van la lua
chon dang tin cay. Tigecycline cling duy tri hiéu qua
tuyét déi (100% nhay cam) véi MIC <1-2 pg/mL,
nhan manh tdm quan trong trong ké hoach ti€p can
vi khuén da khang thudc.

4.3. Xu huéng khang thuéc cla Klebsiella
pneumoniae

K. pneumoniae cé dac tinh khang ampicillintunhién
(100%). Tuy nhién, tinh trang khang carbapenem
(33,3%vdicaimipenem, meropenemva ertapenem)
lavan dé danglongai. SosanhvéidirliéuciaNguyén
Van Anthity l&é nay caohonro rét, dao dongtur 8,86%
(ertapenem) dén 29,25% (imipenem)[5]. Trong
nghién ctu khac ctia Kim va cdng sy cling bao céo
ty & khang carbapenem thap hon (1,0-1,4%)[6]. Su
chénh l&ch nay c6 thé do su gia tang clia cac ching
san xudt carbapenemase hoéc tai bénh vién ap luc
chon loc khang sinh cao.

M6t 86 chiing cé MIC imipenem va meropenem lén
dén 4-8 pg/mL, gan vdi ngudng khang, can dugc
theo doéi chat ché. Ty lé khang ciprofloxacin cao
(63,4%) va cephalosporin (46,7% vdi ceftriaxone va
cefepime) cho théy tinh trang da khang thudc phirc
tap, ¢6 xu hudng giéng vdi dir liéu tir cac qubc gia
dang phat trién.

DPiéu kha quan la K. pneumoniae van duy tri do
nhay cdm tuong doéi cao véi amikacin (70,7% nhay
cam) va gentamicin (65,9% nhay cam), cling nhu
tigecycline (86,7% nhay cam).

4.4. Dac diém cua Stenotrophomonas maltophilia

S.maltophiliathéhiéndéctinhkhangthuécdactrung
véi su nhay cam hoan toan doi véi trimethoprim/
sulfamethoxazole (100%) nhung khang ceftazidime
cao (63,6%). K&t qua nay phu hgp véinghién clru cla
Nguyén Van An va cong sy, va cling tuong déng vdi
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cacbaocaoqudctévédactinhsinhhoctynhiéncla
vi khudn nay, do san xuat enzyme B-lactamase noi
sinh L1 va L2. K&t qua nay khang dinh trimethoprim/
sulfamethoxazole la khang sinh lwa chon dau tay
cho nhiém trung do S. maltophilia, pht hgp véi cac
huéng dan diéu tri quéc té. Viéc vi khudn nay xuat
hién vdi ty lé cao can dugc cadnh béo vicé thé do dac
diém bénh nhan hoac ap luc chon loc khang sinh tai
bénh vién.

4.5. Xu huwéng khang sinh cua Staphylococcus
aureus

S. aureus cho thdy tinh trang phlc tap clua khang
khang sinh vdi ty & khang cao doi vdi penicillin
(94,1%), tuong tu v&i Tran Van Giang va cong sy
(100%)[8] va cao han so vdi nghién cltu tai Y cla
Fogliava congsu. Ty lé khang clindamycin (87,1%)va
erythromycin cao cling phu hgp vdi xu hudng chung
tai khu vuc Déng Nam A. Mot diém dang cha y la
tat cé cac ching S. aureus déu nhay cam hoan toan
vG@i vancomyecin, linezolid va rifampicin (100%). D{r
liéu nay mang y nghia diéu tri quan trong khi MRSA
ngay trd nén phé bién. Ty & khang fluoroquinolone
va aminoglycoside & murc trung binh cling cung cap
thém lua chon diéu tri.

4.6. Vi khuan da khang thuéc va yéu t6 lién quan

Ty L& vi khuén da khang thudc (MDR) 42,5% la dang
bdo dong nghiém trong. K&t qua nay phan anh sy
khéc biét dang ké vdi cac nudc phat trién nhung
phan énh thuc trang chung ctia khu vi'c B6ng Nam
A. Nghién cltu toan cau vé ganh nang khang khang
sinh cho th8y cac nudc thu nhap trung binh va thap
c6 xu huéng cé ty lé MDR cao hon[9]. Mac du khong
c6 sy khac biét co y nghia théng ké vé ty 1&é MDR
gitta cdc nhém tubi (p > 0,05), nhdm tudi 260 co ty
& MDR cao nhat (48,9%), ti€p theo la nhédm <18 tudi
(50,0%). Diéu nay phu hgp véi céc yéu té nguy co da
biét nhu suy gidm mién dich & ngudi cao tudi, bénh
nén nhiéu va sir dung khang sinh trudc dé.

4.7.Y nghia thuc tién cho diéu tri kinh nghiém

K&t qua nghién cltu lam rb carbapenem (dac biét
meropenem), tigecycline, vancomycin, va linezolid
ti€p tuc la nhirng lwa chon hiéu qua cho diéu tri kinh
nghiém nhiém trung huyét nang tai bénh vién. Tuy
nhién, can ap dung nghiém tic cac nguyén tac quan
ly khang sinh dé tranh ap luc chon loc khang thudc.

5. KET LUAN

Vi khudn Gram am chiém uu thé& (70,5%), vi khuan
Gram duong (21,1%) va vi nam (8,4%) vdi E. coli,
K. pneumoniae, S. maltophilia, S. aureus la nhirng
can nguyén hang dau gay nhiém trung huyét. Tinh
trang khang khang sinh & mic bao dong vdi ty L& vi
khuan da khang thuéc (42,5%), dac biét & nhém cao
tudi va tré em.

E. coli vAn nhay cAdm hoan toan vdi carbapenem
va tigecycline. K. pneumoniae thé hién ty & khang

carbapenem dang lo ngai (33,3%). S. maltophilia
nhay cam hoan toan vd&i trimethoprim/
sulfamethoxazole. S. aureus duy tri d6 nhay cam véi
vancomycin va linezolid.

Carbapenem, tigecycline, vancomycin, linezolid va
trimethoprim/sulfamethoxazole van & nhing lua
chon hiéu qua cho diéu tri kinh nghiém, nhung céan
dugc sir dung mot cach cé trach nhiém dé duy tri
hiéu qua lau dai.
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