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ABSTRACT

Objective: To identify the bacterial etiology, antibiotic resistance status of typical bacteria isolated
from urine samples, and some related factors.

Subjects and methods: Patients with urinary tract infections who underwent urine culture and
antibiotic susceptibility testing, with clear information, and who were hospitalized at A Thai
Nguyen Hospital in 2024.

Results: The highest rate of Escherichia coli resistance to levofloxacin was 93.48%, followed by
ampicillin (86.96%), and the lowest resistance was to ceftazidime/avibactam (4%). Conversely,
Escherichia coli was sensitive to ceftazidime/avibactam at 96%, amikacin at 89.1%, meropenem
at 86.96%, and other antibiotics ranged from 30-60%. Pseudomonas aeruginosa bacteria are highly
resistant to antibiotics, with a 100% resistance rate to amikacin, aztreonam, cefepime,
ceftazidime, ciprofloxacin, colistin, levofloxacin, and meropenem; an 80% resistance rate to
imipenem and meropenem. Enterobacter cloacae bacteria are resistant to almost all antibiotics
tested, resistant to ampicillin, aztreonam, cefepime, cefotaxime, ceftriaxone, cefuroxime,
ciprofloxacin, gentamicin, levofloxacin, piperacillin/tazobactam; trimethoprim/sulfamethoxazole
is 100%; the lowest resistance rate is 40% for amikacin.

Conclusion: Our study results show that the rate of antibiotic resistance in some bacteria
commonly causing urinary tract infection is very high, especially Pseudomonas aeruginosa,
Enterobacter cloacae, and Escherichia coli. The rate of multidrug resistance is very high in
Pseudomonas aeruginosa and Enterobacter cloacae. The results of this study indicate the need
to implement infection control measures to limit antibiotic resistance, with particular attention to
multidrug-resistant strains.
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TOM TAT

Muc tiéu: Xac dinh can nguyén vi khuan tinh trang de khang khang sinh clia céc vi khuén dién hinh
phan lap dugc & bénh pham nudc tiéu va 1 s6 yéu té lién quan.

Dai tugng va phugong phap ngh|en ctru: Cac chung vi khuan gay nhiém khuan tiét niéu phan lap
dugc trong cac mau bénh pham nudc tiéu tai bénh vién A Thai Nguyén tir thang 1 nam 2024 dén
thang 12 nam 2024.

K&t qua: Ti & Escherichia coli khang cao nhat déi vdi levofloxacin (93,48%), khang ampicilin la
(86,96%), khang th&p nhat doi véi ceftazidime/avibactam la (4%). Ngugc lai Escherichia coli lai
nhay cam vdi ceftazidime/avibactam la (96%), v6i amikacin la (89,1%), meropenem (86,96%), cac
khang sinh khac dao dong tir 30-60%. Vi khudn Pseudomonas aeruginosa khang khang sinh rat
cao, ti & khang 100% doi vdi amikacin, aztreonam, cefepime, ceftazidime, ciprofloxacin, colistin,
levofloxacm meropenem, tilé khang 80% dGi V6i imipenem va meropenem. Vi khuan Enterobacter
cloacae khang hau hét véi tat ca cac loai khang sinh thr nghiém, khang v&i ampicillin, aztreonam,
cefepime, cefotaxime, ceftazidime, ceftriaxone, cefuroxime, ciprofloxacin, gentamicin,
levofloxacin, plperaC|ll|n/tazobactam tr|methopnm/sulfamethoxazole la 100%; vi khuan dé khang
th&p nhat v&i amikacin la 40%.

Két luan: Két qua nghién cutu clia chung toi cho théay ti l& khang khang sinh & modt s6 vi khuén
thudng gady NKDTN la rat cao, dac biét la Pseudomonas aeruginosa, Enterobacter cloacae,
Escherichia coli. Ti & chung da khang rat cao & cac vi khuén Pseudomonas aeruginosa,
Enterobacter cloacae. K&t qua cua nghién citu nay cho thay su can thiét ti€n hanh cac bién phap
kiém soat nhiém khuan dé han ché tinh trang khang khang sinh, va quan tam nhat la cac chiing da

khang.
Tir khéa: Nhiém khuan tiét niéu.

1. DAT VAN BE

Nghién ctu vé cén nguyén vi khuén va tinh trang khang
khang sinh & vi khuan phan lap dugc & bénh pham nudc
tiéu hién dang la van deé cap thiét, dat biét la trong boi
canh toan cau hién nay do viéc lam dung khang sinh da
dan dén kha nang khang khang sinh cuia céc chung vi
khu&n phan lap dugc & benh pham nudc ti€u ngay cang
tang cao. Theo nghién ctru clia cac nha khoa hoc, nhiém
trung dudng tiét niéu la mot trong nhirng loai nhidm trung
pho bié€n, dac biét la & phu nirva cac bénh nhan su’dunAg
ong thong tiéu. Cac can nguyén vi khuan & nudc tiéu rat
da dang va phong phu nhung chu yéu gay bénh la céc vi
khuén nhu Enterobacter cloacae, Enterococcus faecalis,
Escherichia coli. Cac nghién cuu cla nudc ngoai cling
chira rang, vi khuén gay bénh dudng tiét niéu chu yéu la
vi khuén gram am.

OVlet Nam, cac nghién cltu cua cac bénh vién trén toan
quoc clng cho thay vi khuén E. coli la tac nhan pho bién
gay ra bénh nhiém khuén dudng ti€t niéu. Hon nira tuy
theo tirng bénh vién, tirng giai doan ma ti l& nhiém khuan
dudngtiét niéu co thé sé khéng giéng nhau. Viéc xac dinh
dugc can nguyén vi khuén va tinh trang khang khang sinh
& vi khuén phan lap dugc & bénh pham nuéc tiéu la mot
budc quan trongtrong viéc chan doan va diéu trj, han ché
sy gia tdng khang khang sinh & vi khuan dudng tiét niéu.

Tai bénh vién A Thai Nguyén, viéc nghién clitu vé céan

*Tac gia lién hé

nguyén va tinh trang khang khang sinh & vi khuén phén
lap dugc & bénh pham nudc tiéu cé thé giup cung capddr
lieu trong viéc chan doan bénh va diéu tri cling nhu cung
cap dir lidu dé cac bénh vién khac tham khao tinh trang
khang khang sinh & vi khuan dudng tiét niéu trong qua
trinh quan lyva st dung khang sinh mot cach hop ly hon.
Nghién ctu nay nhd&m muc tiéu xac dinh can nguyén vi
khuén, tinh trang dé khang khang sinh cua cac vi khuan
dlen h|nh phan lap dugc & bénh phdm nudc tiéu va 1 s6
yéu t6 lién quan tai bénh vién A Thai Nguyén nam 2024.

2. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. DO|tLro’ngngh|enCLru Cacchungw khuangaynhlem
khuén t|et niéu phan lap dugc trong cac mau bénh pham
nudc tiéu tai bénh vién A Thai Nguyén tir thang 1 nam
2024 dén thang 12 nam 2024.

- Tiéu chuén lua chon: Céac chung Vi khuan gay NKTN
phén lap dugc tir mau nudc tiéu cua bénh nhan duoc
chan doan nhiém khuan dudng tiét niéu diéu tri tai bénh
vién. Cac mau cé day du thongtintheo quy dinh cla bénh
vién.

- Tiéu chuan loai tri: Cadc mau bénh pham khéng dat tiéu
chuan luva chon.

2.2. Phuong phap nghién ciru: Thiét ké cat ngang, mo ta.
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2.3. Phuong phap thu thap bénh phadm; Lay nudc tiéu
gitra dong vdi bénh nhan tu lay, ldy qua dan luu v6i bénh
nhan dat 6ng dan luwu nudc tiéu theo quy dinh bénh vién.

2.4. Phuong phap nuéi cdy: Cay dinh lugng vi khuan theo
“Hudng dan thuc hanh ky thuat xét nghiém vi sinh l&am
sang” ctia bo Y té nam 2017.

- Két qua am tinh: S6 lugng vi khuén <104 CFU/ml nudc
tiéu hoac khéng moc vi khuan trén méi trudng nudi cay.

- K&t qua duong tinh: S6 lugng vi khuan 2105 CFU/ml
nudc tiéu, hoac sé lugng vi khuan tor 104-105 CFU/ml vai
triéu chu’ng nhiém trung tiét niéu ré (mau cay co tw 1-2
loai vi khuan). VGi nhirng mau du’o’ng tinh tién hanh dinh
danh vi khuan va lam khang sinh do.

- Phuong phap dinh danh, khang sinh do: Binh danh vi
khuan bd dinh danh API 20E lam khang sinh d6 bang
phuong phap khoanh gidy khang sinh khuéch tan trong
thach (Kirby-Bauer method)

2.5. Quan ly, phan tich sé lieu: S6 liéu duge lam sach
trude khi nhap vao phan mém Epidata 3.1 va sir dung
phan mém SPSS 22.0 dé phan tich.

3. KET QUA NGHIEN CUU
3.1. Ti & bénh pham nuéc tiéu cé nubdi cay vi khuan
duong tinh
Bang1 Ty & bénh pham nudc tiéu
¢6 nudi cay vi khuan duong tinh

Bénh pham Duong tinh Am tinh

718

87(12,12%) | 631(87,88%)

Nhan xét: Trong 718 méau bénh pham nudc tiéu co 87
bénh pham duong tinh chiém ty 1& 12,12%, 631 bénh
pham am tinh chiém ty & 87,88%.
3.2. Ty & cac mau bénh pham NKTN theo gi6i tinh va
nhém tudi va khoa phong
Bang 2. Ty l& cdc mAu bénh pham NKTN
theo gidi tinh va nhém tudi

Sdmaubénhpham | %
Nam 40 45,98
Gidi
N 47 54,02
TUr 5 dén 16 tudi 1 1.15
Nhom N o
Ui T 16 dén 60 42 48,28
Trén 60 44 50,57
No6i 2 2,3
Ngoai 55 63,22
Khoa goal
he
phong Lay 9 10,34
Khoa khédm bénh 21 24,14

Nhan xet tlr bang két qua trén cho thay trong tong s6 87
bénh pham duong tinh, ty l& & ni (54, 02%) chi€ém nhiéu
hon nam (45,98%), ti le nguodi cao tuéi mac bénh la rat
cao chiém ty & (50, 57%), do tudi 16 dén 60 tudi chiém
48,28% va doé tudi 5-16 tudi chi cé 1 mau bénh pham
du’dng tinh chiém ty 1& 1,15%. S& luong bénh nhan méac
NKTN cao nhatla dkhoa Ngoal VGi s6 luong la55vachiém
ty 1€ 63,22%, khoa Kham bénh chiém ty (& 24,12% va khoa
Lay chlem 10 ,34%, thap nhat la khoa Noi chi ¢6 2 mau
bénh pham chigm ty 1& 2,3%.
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3.3. S8 lwgng va ty L& vi khudn gay bénh dudng tiét niéu
phan lap dugc
Bang 3. S6 lwgng va ty & vi khuén
gay bénh dudng tiét niéu phan lap duogc

n| W | T
Escherichia coli 54 | 62,07
Enterobacter cloacae | 9 | 10,34
Acinetobacter
baumannii 3| 3,55
Enterococcus
Tén faecalis 9 | 10,34 87
chung vi o
khuén Pseudomonas 61 69 (100%)
aeruginosa ’
Enterococcus 1 11
faecium ’
Proteus penneri 1 1,1
S.aureus 4 4,6
o Gram am 73 | 83,96
Loai vi 87
khus 100%
uan Gram duong 14 | 16,04 ( )

Nhéan xét: Dua vao bang két qua vé sb lugng va ty & vi
khuan gay bénh dudng tiét nieu ma chung t6i phan lap
dugc tir thang cho thay da phan vi khuan gay bénh la
Escherichia coli, v&i s6 luwgng la 54 trén téng s6 87 mau
bénh phdm va chiém ty & cao nhat (62,07%). Tiép do
Enterobacter cloacae va Enterococcus faecalis chiém
10,34%. Pseudomonas aeruginosa chiém ty & 6 ,9%,
cac nhém vi khuan khac chiém tir 1-3%. Trong téng sé vi
khuan phénlép dugcthivi khuangram amchiém (83,96%)
va vi khuan gram duong chiém (16,04%).

3.4. Tinh khang khang sinh cua cac vi khuan hay gap gay
nhiém khuan tiét niéu tai b&nh vién A Thai Nguyén nam
2024

3.4.1. Pdc diém khéng khdéng sinh cuda vi khudn
Escherichia coli
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Biéu d6 1. Tinh nhay, trung gian,
khang ctia Escherichia coli

Nhéan xét: Tilé khang Escherichia coli khang cao nhat déi
véi levofloxacin (93, ,48%), khang ampicilin la (86,96%),
khang thdp nhéat déi véi ceftazidime/avibactam la 4%.
Ngugc lai Escherichia coli lai nhay cam véi ceftazidime/
avibactam a (96%), véi amikacin la (89,1%), meropenem
(86,96%), cac khang sinh khac dao dong tu 30-60%.
3.4.2. Pac diém khéng khéng sinh cla vi khudn
Enterobacter cloacae
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Nhén xét: Vi khudn Enterobacter cloacae khang hau
hét vdi tat ca cac loai khang sinh th&r nghiém, khang vdi

ampicillin, aztreonam, cefepime, cefotaxime,
ceftazidime, ceftriaxone, cefuroxime, ciprofloxacin,
gentamicin, levofloxacin, plperaC|ll|n/tazobactam

tr|methoprlm/sulfamethoxazole la (100%); cho thay vi
khuén san xuit men B-lactamase pho rong (ESBL) hodc
AmpC. DBiéu nay lam gidm hiéu quéa clia cac khang sinh
nhom B-lactam trong diéu tri nhiém trung do E. cloacae.
Vi khuan dé khang thap nhat véi Amikacin & (40%).

3.4.3. Pac diém khang khang sinh cta vi khudn
Pseudomonas aeruginosa
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Biéu d6 3. Tinh nhay, trung gian, khang
clia Pseudomonas aeruginosa

Nhan xét: Duya vao bang khang khang sinh cta vi khuan
Pseudomonas aeruginosa cho thay ti & khang khang
sinh rat cao, ti & khang (100%) déi véi amikacin,
aztreonam, cefepime, ceftazidime, ciprofloxacin,
levofloxacin, meropenem; ti & khang (80%) d&i vai
imipenem va meropenem.

4. BAN LUAN

4.1. S6 lwgng, ty L& vi khudn gay nhiém khuan tiét niéu
phan lap dugc trong nghién cuu

Trong khoang thoi gian tir 1/2024-12/2024 chung téi da
tién hanh nghién ctfu 718 mau bénh pham trong do c6 87
mau bénh pham duongtinh chiém (12,12%), thap hon vdi
két qua nghién ctu clia Qué Anh Tram(2022) la (26,88%)
[1]. Trong s6 cac bénh pham duong tinh ma chung toi
phan lap dugc thivi khuan gram amchiémso luong nhiéu
nhat chi€m 78,37%, vi khuan gram duong chiém 21,63%.
Trong doé vi khuan Escher/ch/a coli 14 vi khuén gay benh
NKBTN chu yeu chiém 62,07% cao hon so vdi két qua
nghién cltru ctia Phan Thi Lua tai Bénh Vién da khoa tinh
Nghé An (40,26%)[2]. Cao hon so vai két clia ctia Lé Ha
Hai Long tai Bénh Vién Quan 'Y 103 (32,85%)[3]. Vi khuan
Enterobacter cloacae chiém 10,34% va Pseudomonas
aeruginosa chiém 6,9%.

- Nhém tu0| va gidi: Nghlen clu cua chung téi cho thay
nhom tudi mac bénh vé dudng ti€t niéu da s6 déu tir trén
16 tudi, ti lé ngu’o’l cao tu0| trén 60 mac bénh vé nhiém
khuan du’o’ng tiét niéu rat cao chiém tdi hon 50%, nhém
tuditlr 16-60 chiém (40,28%). So véi nghién cuu cliaTrinh
Ngoc Thao Vy (2025)[4] cho thay ti l& mac NKTN cao nhéat
& nhom tudi trén 60 chiém (33, 8%), ti & do tudi tir 30-
60 chiém tlr (17,3%-26 ,6%) thap hon so v6i nghién cuu
clia ching toi. Ngoai ra, van dé vé g|o’| t|nh clng cing co
lién quan dén NKTN, trong nghién ctru clia chldng téi cling
chirarangtilé nt (54 02%) NKTN cao hon nam (45,98%)

trongbang 3.2, O nudcta, trong nghién ctu clia Lé Ha Hai
Long va Nguyen Van An tal Bénh Vién Quéan Y 103 da chi
rarang ti lé nr gidi (24, 89%) méc bénh ve NKTN cao hon
nam gigi (17 78%)[5]. Ti & nghién cuu cua chung tbi cao
hon so vai nghién cru clia ho. KEt qua cua Phan Thi Lua,
ran Anh Do va Nguyén Vi Trung nam 2020 tai Bénh vién
DPa Khoa Tinh Nghé An cho thay ti 1é méac NKTN anlr gigi
(24%) cao han nam gidi (19,37)[6]. K&t qua nghién cdu
<L:ua chung téi cao hon két quéa nghién ctu ctia Phan Thi
ua

- Khoa phong: Chung t6i da lap bang so sanh ti l& mac
NKTN & céc khoa tai bénh vién A tinh Thai Nguyén va da
xac dinh dugc khoa ngoai chiém ti l& cao nhat l&n dén
63 22%, khoa Kham Bénh chiém 24,12% va khoa Lay
chiém 10,34%.

4.2. Tinh hinh khang khang sinh cua vi khuan

Déac diém khang khang sinh cua vi khudn Escherichia
coli

Escherichia coli 14 vi khuan hang dau gay nhiém NKTN,
cac nghién ctu trong va ngoal nudc clng da chira rang
muc do khang khang sinh ctia Escherichia colingay cang

ia,tdng nhanh chéng. Theo nghién cttu cla V. Niranjan
0 An B0 (2014), E. coli da khang cao vé6i cac khang
sinh nhu ampicillin 88,4%, amoxicillin/acid clavulanic
74,4%; norfloxacin 74,2%,cefuroxime 72,2%; ceftriaxone
71,4%[7]. Nghién cttu cta Pham Hién Anh cho biét
E. coli khang vd&i cac quinolon: (levofloxacin: 38,9%),
ciproloxacin (40.3%), nhay cam vd&i cephalosporin
thé hé I, IV (ceftriaxon: 58,6%, ceftazidim: 70% va
cefeplm 77 ,1%), amikacin (70,7%), |m|penem (89,4%)
va meropenem (92,6%)[8]. Nghién ciu clia chingtoicho
thay ti lé E. coli khang levofloxacin (93,48%), cao hon so
vGicac nghlen cuu trudc do, khang ampicilin la (86,96%),
khang thap nhét déi vdi cefta2|d|me/aV|bactam la (4%).
Nguoc lai Escherichia coli lai nhay cam véi ceftazidime/
avibactam & 96%, v&i Amikacin (a (89,1%) meroprnem
(86,96%), cac khang sinh khac dao dong tu 30-60%.
Ngoal ra & nghién clu clia chung toi khang thap nhéat
vOi ceftazidime/avibactam, day la moét tin dang mung,
ceftazidime két hop. véi awbactam glup u’c ché céac
beta-lactamase phd réng (ESBLs) va cd modt sd
carbapenemase.

Ddc diém khéng khang sinh cuda vi khudn Enterobacter
cloacae

Nghién clru ctia chiing t6i cho thay ti lé bénh nhan nhiém
vi khudn Enterobacter cloacae (10,34)%, tuy chlem ti
l& khéng cao nhung kha nang khang khang sinh cua vi
khuan nay hau nhu (a rat cao.Theo tinh hinh nghién ctu
clia Priyanka Banerjee tai An do6 da phat hién 75% chung
E. cloacae khang carbapenem cht yéu do san xuat
carbapenemase va metallo-B-lactamase, véi ty & t&¢
vong cao haon & bénh nhan nhiém ching khang thuéc[9].
Mot nghién cuu khac cua Taghreed A Hafiz tai bai loan
cho biét nghién cttu trén 184 chiing E. cloacae cho thay
ty l& khang cao doi v@i cac khang sinh nhém B-lactam va
fluoroquinolon, v&i ty & nhay cam cao nhat déi vdi
amikacin (98,6%) va levofloxacin (91%)[10]. Mot nghién
cltu khac cla Lé Ha Hai Long cho biét cac chung
Enterobacter spp. phan lap dugc coé ty & khang cao vai
cefuroxime (66,2%), tiép dén la ceftriaxone (55,2%),
cefotaxime (53,6%), cefepime (41,7%), ciprofloxacin
(46,6%), gentamycin (39,9%). Ngu’o’c lai, Enterobacter
spp. van c6é mic dé nhay cam cao vdi mot sé khang
sinh lan luot la amikacin (70,3%); imipenem (64,7%)
chloramphenlcol (64,2%) va piperacillin/tazobactam
(60%)[3]. K&t qua nghién clru cla chung toi cho thay
hau hét Enterobacter cloacae déu khang vdi tat ca céc
khang sinh, ngoai ra con cho thay vi khuan san xuét men
B- lactamase pho rong (ESBL) hoac AmpC. Diéu nay lam
giam hiéu qua cua cac khang sinh nhém B-lactam trong
diéu tri nhiém trung do E. cloacae. E. cloacae khang vdi
amikacin & (40%), khéang véi imipenem la (66,7%), khang
V@i ertapenem la (50%).

Dac diém khang khang sinh cua vi khuan Pseudomonas
aeruginosa

Pseudomonas aeruginosa la mot trong nhirng vi khuén

g Crossrefd)) 97 -
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can chqy trong NKTN, trong nghién cutu cua chung t6i
chira rang vi khuén nay da khang vai tat ca cac khang
sinh thtr nghiém trén n6. Nghién ctiu cua Qué Tram Anh
cho thay tilé khang ceftazidime Lén t&i (63,6%) th&p hon
SO \Vejl nghlen cltu clia chung t0i (100%)[11]. Nghién ctu
ctia Nguyén Van An cho thay ti l& cac chung P. aeruginosa
da khang khang sinh cao vai levofloxacin (66,4%),
ciprofoxacin (66,1%)[4], nghién ctu clla chung toi
cho thay P. aeruginosa khang 100% vdi levofloxacin,
ciprofoxacin cao han so vdi nghién cdu cla ho. bay la
mot dleu dang lo ngai doi véi cong tac diéu tri nhiem
khuan tiét niéu gay ra do P. aeruginosa.

5. KET LUAN

K&t qua nghién clu cla chung t6i cho thay ti_1& khang
khang sinh clia mot s8 vi khuén thudng gay nhiém khuan
tiét niéu cao, dic biét la Enterobacter cloacae,
P. aeruginosa va Escher/ch/a coli va da khang rat cao &
cacvi khuén nay. K&t qua nghién ctu nay clng cho thay
sy can thiét tién hanh cac bién phap kiém soat nhiém
khuan dé han ché lan truyen vi khudn khang khang sinh,
dac biét la céc vi khudn da khang.
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