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LOI CAM DOAN

Toi xin cam doan dé tai nghién ciru trong ludn van nay la cong trinh
nghién curu cua riéng toi, dwa trén nhitng tai liéu, s6 lidu do chinh t6i tw tim
hiéu va nghién ciru. Chinh vi vy, cdc két qud nghién ciru trong dé tai dam
bdo trung thwc va khdch quan. Pong thoi, két qua nay chwa tirng xudt hién
trong bat cir mot nghién ciru nao khdc. Cdc sé liéu, két quda néu trong ludn

van la trung thuc, néu sai téi hoan toan chiu trach nhiém trude phap luat.

Tac gia luan van
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LOI CAM ON

Trudce hét, toi xin giri 101 cam on dén quy thay c6 gido tai Hoc vién
Khoa hoc va Coéng nghé, Vién Hai duong hoc, nhitng nguoi da tan tinh chi
day, truyén dat kién thirc cho toi trong qua trinh hoc tap, trién khai dé tai
nghién ctru va hoan thanh luén van thac si.

Toi xin bay to long biét on sdu sic dén gido vién huéng dan,
TS. Lé Qudc Phong - Vién Pasteur Nha Trang va TS. Phan Thi Hoai Trinh -
Vién Hai duong hoc, nguoi da truc tiép dinh hudéng nghién ctru, hudng dan

t6i thuc hién dé tai va hoan thanh luan van thac si nay.

Xin tran trong cam on Ban Lanh dao Bénh vién Pa khoa Khanh Hoa,
BSCKI. L& Thi Lan Anh — Truéng Khoa Vi sinh — Ky sinh trung va cac can
bd Khoa Vi sinh — Ky sinh trung da giup dd, tao diéu kién thuan loi cho toi
trong qua trinh hoc tap va thuc hién d¢é tai.

Cam on Ban Lanh dao, phong Pao tao va cac phong chirc nang cua
Hoc vién Khoa hoc va Cong nghé da gitip do t61 hoan thanh luan van nay.

Cubi cung, toi xin bay té 10ng biét on dén gia dinh, nguoi than va ban

bé da ludn tng hd, dong vién, giup d t6i trong sudt qué trinh hoc tap.

Tac gia ludn van
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MO DAU

Nhiém khuédn tiét niéu (NKTN) 1a mdt trong nhiing bénh 1y nhiém
tring pho bién nhét trén thé gidi, gay ra ganh ning 16n vé sitc khoe cong dong
va chi phi y té [1]. Uéc tinh mdi nim toan ciu ghi nhan khoang 150 triéu
truong hop mic mai, kéo theo chi phi diéu tri rat 16n; riéng tai Hoa Ky, tong
chi phi cho chan doan va diéu tri bénh 1y nay udc tinh 1én dén khoang 3,5 ty
USD mbi niam [2, 3]. Tai Viét Nam, NKTN van 1a mot trong nhitng bénh
nhiém khuan pho bién, néu khong duoc chan doan va diéu tri kip thoi, bénh
c6 thé dan dén cac bién chimg ning nhu viém than, suy than hodc nhiém
khuan huyét, 1am ting nguy co tir vong va kéo dai thoi gian diéu tri [4-6].

Vé cin nguyén vi sinh, cac vi khuan Gram am thudc ho
Enterobacteriaceae dugc ghi nhan 13 tdc nhan giy bénh chu yéu, trong do
Escherichia coli 1 vi khuan gy bénh pho bién nhat, chiém khoang 30-50%
trong nhiéu nghién ctru trong va ngoai nude [1, 7, 8]. Ngoai ra, Klebsiella
pneumoniae, Pseudomonas aeruginosa va cac cau khuan Gram duong nhu
Enterococcus spp. ciing thudng gip, dic biét ¢ nhitng bénh nhan c6 yéu td
nguy co hodc nhiém khuan bénh vién, gop phan lam gia ting muc d6 phirc tap
ctia bénh va gay kho khin cho viéc diéu tri [1, 4, 8].

Trong nhitng ndm gan day, tinh trang khang khang sinh gia ting nhanh
chéng da trd thanh thach thire 16n trong diéu tri NKTN. Tai Viét Nam, nghién
ctu SMART niam 2011 trén E. coli giy NKTN cho thay ty 18 sinh p-
lactamase pho rong (ESBL) 1én téi 54% va tinh trang nay dang c6 xu huéng
lan rong ra cong dong [9]. Pang lo ngai 14 sy xuat hién ngay cang pho bién
cua cac chung vi khuan da khang thude, dic biét 1a céc chung khang
carbapenem — nhom khang sinh thuong duoc xem la lua chon diéu tri cudi
cung ddi voi cac nhiém khuan nang [1, 3, 10, 11]. Tinh trang nay lam giam
hiéu qua cua cac phac do diéu tri kinh nghiém, kéo dai thoi gian nam vién va

gia tang chi phi cham séc y té [1, 2].



Mic du da c6 nhiéu nghién ctru trong nudc, dac diém dich t& hoc va mé
hinh dé khang khang sinh ctia vi khudn c6 thé thay di theo thoi gian ciing
nhu khac biét giita cac khu vuc va co sd y té [3, 5, 8]. Do d6, viéc giam sat
thudng xuyén va cip nhat dir liéu vi sinh tai ting co so y té 13 can thiét nham
ho tro lua chon khang sinh hop ly. Lua chon khang sinh than trong khong chi
nang cao hiéu qua diéu tri ma con gitp han ché tdi da cac tic dong bat loi
khong mong mubn do sir dung khang sinh phd rong [9].

Bénh vién Pa khoa (BVPK) Khanh Hoa 1a co so y té tuyén cudi cua
tinh, tiép nhan s6 luong 16n bénh nhan NKTN, tuy nhién dir li¢u vé tic nhan
gy bénh va tinh hinh khang khang sinh ctia cac vi khuan gdy NKTN van con
han ché. Vi vay, dé tai “Nghién ciru thue trang khang khang sinh ciia cac
chiing vi khuan giy nhiém khuan tiét niéu tai Bénh vién Pa khoa Khanh
Hoa giai doan 2024-2025” dugc thuc hién vdi cac muc tiéu sau:

1. Xéac dinh cac loai vi khuan thuong gip gdy nhiém khuén tiét niéu ¢
bénh nhan dén kham va diéu trj tai Bénh vién Pa khoa Khanh Hoa giai doan
2024-2025.

2. Panh gia thuc trang khang khang sinh ciia cac chung vi khuan gay
nhiém khuan tiét niéu.

3. Pé xuat mot s6 khuyén nghi nham nang cao hiéu qua sir dung khang
sinh trong diéu trj nhiém khuéan tiét niéu tai dia phuong.

Y nghia khoa hoc va y nghia thue tién cia dé tai

Y nghia khoa hoc: Nghién ctru cung cép dir liéu cap nhat vé dic diém
can nguyén vi sinh va tinh hinh khang khang sinh ciia cac vi khuan gay
NKTN tai mot co s& y té tuyén tinh. Két qua nghién ctru gop phan lam rd xu
huéng bién ddi cia tinh trang khang thudc theo thoi gian va theo khu vuc, tir
d6 bo sung bang ching khoa hoc cho linh vuc vi sinh 1am sang va bénh
truyén nhiém. Pong thoi, dir liéu thu dugc sé dong gop vao hé théng giam sat

khang khang sinh tai dia phuong va hd tro ting cudng co sé dir liéu cho mang



lu6i giam sat khang thude qudc gia, phu hop véi dinh huéng cia Ké hoach
hanh dong qudc gia vé phong, chdng khang thubc tai Viét Nam.

Y nghia thuc tién: Nghién ciru cung cap bang chimg thyc tién c6 gia tri,
hd tro bac si 1am sang trong viéc lua chon khang sinh kinh nghiém va diéu tri
dich mot cach hop 1y, pht hop véi tinh hinh khang thudc tai dia phwong. Qua
d6, gbp phan ning cao hiéu qua diéu tri, rat ngin thoi gian ndm vién, giam chi
phi chiam soc y té va han ché cac bién chtng lién quan dén NKTN. Ngoai ra,
két qua nghién ctru con 1a co s& dé xay dung va diéu chinh cac hudng dan sur
dung khéang sinh, ciing nhu trién khai cac chuong trinh quan 1y sir dung khang
sinh (AMS) tai bénh vién, gop phan kiém soat va lam cham sy lan rong cua

tinh trang khang khang sinh.



Chwong 1. TONG QUAN NGHIEN CUU

1.1. TONG QUAN VE NHIEM KHUAN TIET NIEU

1.1.1. Khai niém nhiém khuén tiét niéu

Nhiém khuan tiét niéu (NKTN) 12 tinh trang xdm nhap, cu trG va nhan
1én cua vi sinh vat, chu yéu 1a vi khuan trong h¢ tiét niéu, bao gém than, niéu
quan, bang quang va niéu dao [9, 12, 13]. NKTN c6 thé xay ra & moi lira tudi,
nhung ty 1é cao hon & nit gidi do ddc diém giai phau niéu dao ngan va gan hau
moén [14]. Nhiém khuan tiét niéu khong chi giy anh huong dén chat lugng
cudc sébng ma con c6 thé dan dén cac bién chimg nghiém trong nhu viém than
bé than, nhiém khuan huyét hoac suy than néu khong dugc chan doan va diéu
tri kip thoi [13, 14]. Bénh duogc chia thanh hai nhém chinh: nhiém khuan
duong tiéu dudi (viém bang quang, viém niéu dao) va nhiém khuan duong
tiéu trén (viém than, bé than).

1.1.2. Phén loai nhiém khuin duwong tiét niéu

Phan logi theo vi tri gidi phau: Nhiém khuan duong tiéu dudi: viém
bang quang, viém niéu dao. Pay 1a dang pho bién nhat, thuong co triéu ching
khu trG nhu tiéu budt, tiéu rat, tiéu nhiéu lan, dau ving ha vi [9, 14] . Nhiém
khuan dudng tiéu trén: viém than — bé than cip, thudng ning hon, co thé biéu
hién bﬁng sbt cao, rét run, dau vung hong lung, kem theo d4u hiéu nhiém
trung toan than [12, 13].

Phan logi theo muc do phuc tap: NKTN khong bién chung
(uncomplicated UTI): gip & phu nit tré, khong c6 bat thuong giai phau hoic
chic ning duong tiét niéu. Pay 1a nhom bénh c6 tién luong t6t va dap ung
diéu tri cao [15]. NKTN c6 bién chtng (complicated UTI) hay NKTN phirc
tap: gdp & nam gidi, nguoi cd thai, nguoi dit éng thong tiéu, co di dang
duong tiét niéu, séi than, dai thao duong hodc suy giam mién dich. Nhém nay

¢ nguy co cao nhiém vi khuan da khang va that bai diéu trj [16].



Phan logi theo nguon ldy: NKTN mic phai tai cong dong (community-
acquired UTI): xdy ra ngoai mdi truong bénh vién, thuong do Escherichia
coli 13 tac nhan chinh (chiém 70-90%) [12, 14]. NKTN méc phai tai bénh
vién (hospital-acquired UTI): xuét hién sau >48 gid nhap vién, thuong lién
quan dén: dit dng thong tiéu (CAUTI), can thiép tiét niéu. Tac nhan gdy bénh
thuong da dang va c6 ty 1€ khang khang sinh cao hon [16, 17]. NKTN lién
quan catheter niéu dao (CAUTI) thuong chiém 70-80% NKTN bénh vién
[18].

Phén logi theo biéu hién lam sang: NKTN c¢6 triéu chung: tiéu bubt,
tiéu rat, dau ha vi, sot (trong nhiém khuan nang). NKTN khong tri¢u chiing
(asymptomatic bacteriuria): dugc xac dinh khi c6 >10° CFU/mL vi khuan
trong nudc tiéu, khong cé tridu ching 1am sang, thudng gip ¢: phu nir mang
thai, nguoi cao tudi, bénh nhan dat catheter [16, 19].

Phan logi theo tac nhéan gay bénh: NKTN do vi khuan Gram am nhu vi
khuan E. coli, Klebsiella spp., Proteus spp., Pseudomonas aeruginosa,
Acinetobacter spp. va NKTN do vi khuan Gram duong nhu Enterococcus
faecalis, Enterococcus faecium, Staphylococcus saprophyticus, S. aureus va
mot s6 vi khuan Gram duong it gip khac [9].

1.1.3. Dich t& hoc nhiém khuan tiét niéu

1.1.3.1. T (";ng quan dich 1 hoc toan cdu va ganh nang bénh tdt

Nhiém khuin duodng tiét niéu (NKTN) duoc ghi nhan 1a mot trong
nhitng bénh 1y truyén nhiém pho bién nhat trong thuc hanh 1am sang, dtng
thr hai sau nhiém khuan duong ho hip vé ty 16 mac [3, 9]. Theo bao céo cua
Yang & cs (2022) ciing nhu cac s6 lidu tir T6 chic Y té Thé giéi (WHO),
mdi nam trén toan thé gidi co khoang 150 triéu truong hop miac NKTN [9].
Can bénh nay khong chi gay anh hudng nghiém trong dén chét luong cudc
song cua ngudi bénh ma con tao ra mot ganh nang tai chinh khong 16 cho hé
théng y té toan cau. Tai Hoa Ky, cac nghién ctru dich t& hoc cho thiy NKTN

chiém hon 7 triéu luwot kham ngoai tru va hon 100.000 treong hop nhap vién



hang niam, véi téng chi phi y té lién quan uéc tinh 1én dén 3,5 ty USD mdi
nam [9]. Mot phan dang ké cac don thudc khang sinh trong cong dong
(khoang 15% tai My va mot ty 18 twong duong tai chau Au) dugc chi dinh dé
diéu tri bénh 1y nay [9]. Tai Viét Nam, theo s liéu tir Hoi Tiét niéu Than hoc
(VUNA, 2020), ty 1é mac bénh tong thé udc tinh khoang 18/1.000 nguodi mdi
nam, phan 4nh mdt thyc trang dich t& hoc twong ddi phtic tap va can su quan
tam dic biét tir nganh y té cong cong [10].

1.1.3.2. Phin bé NKTN theo dia Iy va hé thong y té

Su phan bd ctia NKTN ¢é su khac biét r0 rét gitra cac khu vuc dia 1y,
qudc gia va tham chi 1a giita cac don vi cham séc y té trong cing mot ving. O
cac qubc gia phat trién nhu My va cac nudc chau Au, dir liéu dich té hoc
thuong tp trung vao cac trudng hop ngoai trd va nhiém khuan bénh vién
(HAI) lién quan dén can thiép k¥ thuat cao. Nguoc lai, tai cac nude dang phat
trién thudc chau A va chau Phi, ty 1é méc bénh thudng cao hon do cac yéu tb
vé diéu kién vé sinh, han ché trong tiép can nudc sach va hé théng quan ly
khang sinh chua chat ché. Nghién ctru tai Malawi (2020-2024) va Ghana
(2024) cho thay pho vi khuan va ty 1& duong tinh khi cdy nudc tiéu c6 nhing
nét dic thu lién quan dén quan thé dan cu tai chd [2, 7].

Trong moi trudong bénh vién, nghién ctu ty 1€ hién mic NKTN toan
cau (GPIU) chi ra rang khoang 10-12% bénh nhan nhép vién tai cac khoa Tiét
niéu trén thé gidi c6 nhiém khuan lién quan dén chiam séc y t& (HAI) [9]. Tai
Viét Nam, bao cdo qudc gia vé giam sat khang khang sinh (VARSS, 2020)
cho thiy sy phan b ching vi khuan phén 1ap duoc tir nude tiéu cd su khéc
biét gilra cac vung mién: mién Béc chiém 49,5%, mién Nam 30,7% va mién
Trung 19,8% trong tong s cac chung giam sat [20]. Su khac biét nay c6 thé
bt ngudn tir quy mé mau bénh pham, ning luc xét nghiém cua cac bénh vién
tham gia giam sat cling nhu dic diém sinh thai vi khuan tai timg khu vuc [20].
Tai cac bénh vién tuyén trung wong nhu Bénh vién Bach Mai, Bénh vién Cho

Riy hay Bénh vién E, ty 1& duong tinh thuong thap hon do quan thé bénh



nhan d3 qua diéu tri khang sinh trudc d6, nhung mirc d6 phirc tap va khang
thudc lai cao hon so voi cac bénh vién tuyén tinh [5, 21].

1.1.3.3. Phdn bé NKTN theo gidi tinh

G161 tinh 1a mdt trong nhitng yéu t6 dinh hinh rd rét nhat dic diém dich
t& hoc cia NKTN. Trong hau hét cic nghién ctru, phu nit ludn c6 ty 1 mic
vuot tréi so vi nam gidi. Cac bang chimg khoa hoc cho thiy gan mot nira sd
phu nir s& trai qua it nhat mot dot viém bang quang trong sudt cudc doi, va
gan mot phan ba phu nit mic bénh nay trude tudi 24 [9]. Nguyén nhan sinh
hoc chu yéu nam & dic diém giai phau: phu nit c6 niéu dao ngan, vi tri 15 tiéu
g?m am dao va hau mon, tao diéu kién thuan loi cho céc vi khuan cé nguén
gbc tir duong rudt (dic biét 1a E. coli) xdm nhap va gy nhiém khuan nguoc
dong [10]. Ngoai ra, cac thay ddi vé noi tiét t trong thai ky hodc thoi ky méan
kinh ciing 1am bién d6i hé vi khuan va pH niém mac, gia ting nguy co quan
cu cua tac nhan gay bénh [9].

Sé lidu nghién ctru cu thé tai Viét Nam minh chimg rd nét cho xu
hudng nay. Tai Bénh vién Hiru nghi Da khoa Nghé An (Phan Thi Lua, 2021),
trong 1.999 mau nudc tiéu, ty 1& duong tinh & nit gidi 1a 24% (211/879) trong
khi nam gidi 1a 19,37% (217/1.120) [10]. Tai Bénh vién Thong Nhat (Nguyén
Ngoc Lan, 2024), ty 1& nit gidi mac bénh chiém téi 61% (551/901) so véi 39%
& nam gidi [8]. Tuong tu, nghién ctru tai Bénh vién Pa khoa tinh Kién Giang
(Tran Qubc Huy, 2023) ghi nhan ty 1& nit gidi chiém 57,7% [22]. Tuy nhién,
mét sb nghién ctru tai tuyén trung wong cho théy sur chuyén dich tha vi; vi du
ta1 Bénh vién E (Nguyén Thi Nga, 2025), nam gidi lai chiém wu thé véi
54,3% (607/1118) s6 mau duong tinh [5]. Thyc trang ndy duogc gii thich boi
dac thu bénh nhan tai cadc bénh vién 16n thuong la cac truong hop phue tap, co
di tat duong tiéu, soi tiét niéu hodc can can thi¢p ngoai khoa ma nam gidi
thuong chiém ty trong cao trong cac mit bénh nay [21].

1.1.3.4. Phén bé theo dp tudi va vai tro ciia cdc bénh Iy phoi hop



Dich t& hoc NKTN c6 mbi lién quan mat thiét v6i do tudi, véi ty 16 mic
tang dan theo thoi gian. O tré em, bénh thudong lién quan dén cac bat thuong
giai phau bam sinh hodc trao nguoc bang quang - niéu quan; mot nghién ctu
tai Israel (2020) nhan manh cc dic diém vi sinh va chin doan hinh anh dic
tht & nhom tré dui 2 tudi [5]. Trong d6 tudi truong thanh, hoat dong tinh duc
va mang thai 13 nhitng yéu t6 nguy co chinh & nit gidi [9].

Pic biét, ty 16 NKTN thuong chiém ty 1é cao ¢ nhdm ngudi cao tudi.
Tai Bénh vién Thong Nhat (2024), 80% trudng hop nhiém khuan xay ra &
bénh nhan trén 60 tudi [8]. Tai Bénh vién Hiru nghi Pa khoa Nghé An (2020),
nhom trén 50 tudi chiém t6i 79,67% toéng s6 ca duong tinh [10]. Nghién ctru
tai Bénh vién Pa khoa Kién Giang (2021) ciing ghi nhan nhém trén 60 tudi
chiém ty 1& 69,0% [22]. O ngudi cao tudi, su gia ting nay lién quan dén qua
trinh 130 hoa hé mién dich, giam chirc ning bang quang, phi dai tuyén tién liét
& nam gidi (gdy tic nghén) va tinh trang teo niém mac do thiéu hyt estrogen &
phu nit sau mén kinh [10]. Vai trd ctia bénh nén 1a khong thé pha nhan: bénh
nhan dai thio dudng co ty 1& khuan niéu cao tir 0,7 - 27% [9]. Tai Bénh vién
Cho Ray (Ngé Xuan Thai, 2018), nghién ciru trén 234 truong hop NKTN &
bénh nhan tiéu duong cho thay ty 1& vi khuan Gram am chiém wu thé tuyét d6i
(92,8%), trong do E. coli tiét ESBL chiém t&i 64,6% [9]. Tinh trang suy giam
mién dich, dai thao duong khong kiém soat tot va bénh than man tinh khong
chi 1am tang tan suit mac ma con din dén cac bién ching ning nhu urosepsis,
ap xe than hay hoai tr nht than [9].

1.1.3.5. CAc yéu té nguy co NKTN

Dich t& hoc cia NKTN duogc thic ddy bdi su tuong tac phirc tap giita
cac nhom yéu té nguy co nhu (1) Yéu t6 ca nhan va hanh vi: Gidi tinh nit va
tudi cao 1a hai yéu t6 nguy co tinh quan trong nhét [9], [10]. Hoat dong tinh
duc, sir dung chat diét tinh trung va thay d6i ban tinh méi 1a cac yéu to thiic
day chinh & phu nit tré [9]. Tinh trang mang thai (ty 1& khuan niéu 2-10%) 1

mot giai doan dich t€¢ nhay cadm, de€ tién trién thanh viém thén bé than néu



khong dugce sang loc; (2) Yéu td bénh Iy nén: Pai thao dudng 1am ting nguy
co mac NKTN phirc tap do tinh trang duong niéu va rdi loan than kinh bang
quang. Klebsiella dic biét phd bién & nhom nay voi ty 18 25% so véi 12% &
ngudi khong méc tiéu duong. Suy giam mién dich (nhu HIV, ung thu, sir
dung corticoid kéo dai) lam thay d6i dap tmg viém, khién triéu chtng lam
sang trd nén nghéo nan nhung bénh tién trién nhanh va ning [9]. Cac bénh ly
gay tic nghén (soi tiét niéu, u tuyén tién liét, hep niéu dao) 1a diéu kién thuan
loi nhat cho vi khuan cu tra va phat trién [9]; (3) Yéu to can thiép y té: Dat
6ng thong tiéu (catheter) 1a yéu to nguy co hang dau gdy NKTN bénh vién.
Nguy co nhiém khuan tang tir 3-8% cho mdi ngay luu éng thong; hau nhu
100% bénh nhan s& ¢ khuan niéu sau 3-4 ngay néu hé théng khong duoc dan
lwu kin. Cac thu thuat ndi soi niéu quan, tan soi qua da hay phiu thuat tiét
niéu déu 1a cac ctra ngd cho vi khuan xam nhép nguoc dong [9]; (4) Yéu té
mMoi trwong va xa hi: Tai Viét Nam, thoi quen lam dung khang sinh va tu
mua thudc khong theo don (ty 18 1én dén 90-94% tai Ha Noi theo mot nghién
ctru nam 1999) da tao ra &p luc chon loc, lam gia tang su xuat hién cla cac
chung da khang thudc (MDR) nhu E. coli va Klebsiella sinh ESBL trong cong
d6ng, 1am bién doi pho dich t& ctia bénh [9, 11, 22].

1.1.3.6. Cdc thé dich té dic bigt

Dir liéu giam sat tai My va Viét Nam déu thong nhat rang NKTN chiém
khoang 40% tong sb cac ca nhiém khuan bénh vién (HAI), trong d6 hon 80%
lién quan truc tiép dén viéc dat éng thong (CAUTI) [9, 10, 21]. Khoang 1/4 s6
bénh nhan c6 CAUTI khong thé hién triéu ching ro rét nhung lai 1a nguén du
trir vi khuan khang thudc 16n [9]. Khuan niéu khong triéu chimg 1a mot thé
lam sang quan trong, xuat hién & 15-50% ngudi cao tudi tai cac vién dudng
130 va 1én dén 89% & bénh nhan chan thuong cot séng [9]. NKTN tai phat 1a
mot thach thirc dich t& hoc 16n, dinh nghia khi ¢6 it nhét 3 14n mic/nam hodc

2 1an/6 thang; yéu tb di truyén va tién sir gia dinh (me c6 tién sir mic bénh)
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dong vai tro quan trong trong viéc xac dinh nhom nguy co cao & phu nir tré
[9].

Téng hop céac dir liéu nghién ctru tir 16 bénh vién 16n trén toan qudc
(VARSS, 2020) va cac bao cao 1am sang gan ddy (2020-2025), c6 thé rat ra
mot sb xu huéng dich t& hoc quan trong cia NKTN. Thir nhét 1a sy gia tang
rd rét vé ty 1é méc ¢ ngudi cao tudi cing v6i qua trinh gia hoéa dan sb, doi hoi
cac chinh sach cham soc stc khoe chuyén biét [20]. Th hai 14 su thong tri
cta truc khuan Gram am, dic biét 1a E. coli (chiém khoang 40-55% tac nhan
phan 1ap dugc), nhung phd tic nhan dang tré nén da dang hon vé&i su xuét
hién cta cac vi khuan siéu khang thuéc nhu A. baumannii va P. aeruginosa
trong moi trudng hodi stre [20]. Thit ba, tinh hinh dich t& tai Viét Nam dang
d6i mat v6i thach thie 16n tir su gia ting cua vi khuin tiét men ESBL va
khang Carbapenem, voi ty 1€ tir vong lién quan dat mirc bao ddng (50-76%)
[11]. Thuc trang nay phan anh mot 16 hong trong kiém soat nhiém khuan va
quan ly khang sinh tai co s&, doi hoi cac nghién ctru giam sat dich té hoc tai
chd nhu tai Bénh vién Pa khoa Khanh Hoa phai dugc thuc hién thuong
xuyén nhim cung cip co sé bang ching cho viéc xay dung phac do diéu tri

kinh nghiém t6i wu.
1.1.4. Chan doan nhiém khuén tiét niéu

Chan doan xac dinh nhiém khuan tiét niéu (NKTN) duoc xdy dung trén
co s& két hop chat ché giita biéu hién 1am sang va cac xét nghiém can 1am
sang, trong d6 mdi yéu t6 déu gitr vai tro bd tro 1an nhau nham nang cao do
chinh xac chan doan [9]. V& l1am sang, viém bang quang thudng biéu hién
bang céc triéu ching kich thich duong tiéu dudi nhu tiéu budt, tiéu rat, tiéu
gép; nude tiéu duc, c6 mui hoi; dau tic vung ha vi; ¢o thé kém tiéu mau
nhung thuong khong s6t hodc chi sdt nhe. Nguoc lai, viém dai bé than co biéu
hién toan than rd rét hon véi sbt cao, rét run, dau vung hong lung, budn non,
nén va cé thé kém dau hiéu nhiém khuan huyét [9, 12]. Béi v6i NKTN lién
quan catheter, biéu hién 1am sang thuong khong dién hinh, bao gom sbt nhe,
nuéc tiéu duc, mui hoi hodc thay doi tri giac, dic biét & nguoi cao tudi [18]. O

cac doi1 tuong dac biét nhu ngudi cao tudi hodc bénh nhan suy gidm mién
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dich, triéu chimg c6 thé khong dién hinh, gay khé khan trong chan doan [19].
V& xét nghiém nudc tiéu, tong phan tich nudc tiéu thudng ghi nhan bach cau
niéu, nitrite duong tinh (c6 gia tri dic hiéu cao ddi véi Enterobacterales) va
hdng ciu niéu; soi twoi nudc tiéu véi >10 bach cau/vi trudng ¢ ¥ nghia goi ¥
nhiém khuan. Tuy nhién, cdy nudc tiéu dinh lugng van 1a tiéu chuan vang dé
chan doan xac dinh NKTN [23]. Theo khuyén cdo cta IDSA va CLSI,
ngudng dinh luong vi khuan ¢ ¥ nghia chian doan phu thudc vao loai mau va
bbi canh 1am sang: dbi vdi mau nude tiéu gitta dong >10° CFU/ml dugce xem
1a tiéu chuan xac dinh; ngudng 10* —10° CFU/ml c¢6 y nghia trong NKTN
phtrc tap, nam gidi hoac bénh nhan dit catheter >10° CFU/ml co thé chép
nhan khi triéu ching rd rang; trong khi d6, ddi voi mau choc hit bang quang,
bat ky lugng vi khuan nao ciing c6 gia tri chan doan [37]. Cac phuong tién
chan doan hinh anh nhu siéu 4m va CT-scan khong can thiét trong cac truong
hop NKTN don thuan, nhung duoc chi dinh khi nghi ngd cac bién chimg nhu
viém than — bé than nang, tic nghén duong tiét niéu, soéi than hodc ap xe
quanh than [9].

1.1.5. Piéu tri nhiém khuan tiét ni¢u

Nguyén tic cbt 18i trong diéu tri NKTN 1a loai bo tac nhan gy bénh
khoi duong tiét niéu bang liéu phap khang sinh thich hop, 1y tuong nhat 1a
phai dat hi¢u qua trong vong vai gio. Trudc hét, lya chon khang sinh nén dua
vao két qua khang sinh do khi c6; trong truong hop diéu tri theo kinh nghiém
(empirical therapy), can dua trén mo hinh khang thudc tai dia phuong [9, 15].
Viéc diéu tri phai dam bao du thoi gian theo khuyén cdo, dong thoi han ché
lam dung cac khang sinh pho rong khi khong can thiét [5]. V& diéu tri theo
muc d6, doi voi NKTN khong bién chting, cac lya chon uu tién bao gém
nitrofurantoin, fosfomycin, trimethoprim/sulfamethoxazole (khi ty 1¢ khang
<20%), trong khi fluoroquinolone chi str dung khi khong con lua chon khac [9,
15]. B6i v6i NKTN phire tap, cac khang sinh thuong duoc sir dung bao gdm
cephalosporin thé hé 3 (ceftriaxone, cefotaxime), cac B-lactam két hop chét trc
ché (amoxicillin-clavulanate, piperacillin-tazobactam), aminoglycoside va
carbapenem (meropenem, imipenem) trong truong hop vi khuan da khang
hodc sinh ESBLs [9, 24]. Trong NKTN lién quan catheter, can thao hogc thay
catheter két hop vo1 lua chon khang sinh theo khang sinh dd va han ché dat
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catheter kéo dai. Pbi véi cac trudng hop do vi khuan khang thude, chién luoc
diéu tri can dugc ca thé hoa: voi chung sinh ESBLs, uu tién carbapenem hoac
fosfomycin (trong NKTN khéng bién chimg); voéi Enterobacterales khang
carbapenem (CRE), c6 thé st dung ceftazidime-avibactam, meropenem-
vaborbactam hoac colistin trong truong hop khong con lga chon; voi
Pseudomonas da khang, cac phac dd phdi hop nhu ceftolozane-tazobactam,
amikacin hodc fosfomycin dugc can nhic. Bén canh do, diéu tri hd tro bao
gém ubng nhiéu nudc, giam dau va diéu chinh cac yéu t6 nguy co nhu kiém
soat dudng huyét hodc rat catheter khong can thiét, gop phan ning cao hiéu
qua diéu trj va giam nguy co tai phat [16].

Tuy nhién, hién nay su gia ting nhanh chéng cta cac ching vi khuan
da khang thudc (MDR) di 1am thay d6i chién luoc diéu tri. EAU va VUNA
khuyén céo viéc lua chon khang sinh kinh nghiém phai cin ctr vao mé hinh dé
khang tai dia phuong; vi du, fluoroquinolone chi nén dung khi ty 1¢ khang cta
E. coli tai co s& thdp hon 10-20%. Di v6i cac ca nhiém khuin ning co nguy
co cao do vi khuan sinh ESBL, viéc st dung sém carbapenem hodc cac thude
mao1 nhu ceftolozane/tazobactam va ceftazidime/avibactam dang tré thanh lya
chon can thiét dé giam ty 1é tir vong [25].

1.2. CAC VI KHUAN GAY NHIEM KHUAN TIET NIEU THUONG
GAP

H¢ vi sinh vat trong hé théng tiét niéu rat da dang, chiu 4nh hudéng sau
sdc boi cac yéu té nhu méi truong lay nhiém (cong dong hay bénh vién), tinh
chat nhidm khuén (don thuin hay phirc tap) va cac can thiép y té trén dudng
niéu. Trong céac tac nhan gay nhiém khuan duong tiét niu (NKTN), céc truc
khuian Gram am luon gilr vai tro théng tri tuyét ddi, theo sau 1a nhom cau
khuan Gram duong va cac tic nhan vi nam, virus it phd bién hon. Pho vi
khuan Gram am gay NKTN tai Viét Nam dang c6 xu huéng da dang hoa.
Trong khi E. coli van 1a tac nhan chu dao, sy gia ting ty 1& cua cac truc khuan

khong 1én men nhu P. aeruginosa va cac loai da khang nhu Klebsiella tai cac
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bénh vién tuyén trung wong phan anh 4p luc chon loc khang sinh manh mé va
mirc do phtc tap ngdy cang ting cta bénh 1y tiét niéu ndi tra [9, 25].

1.2.1. Cac loai vi khuan Gram 4m giy nhiém khuén tiét niéu

Tryc khuan Gram 4m 13 nhom tac nhan quan trong nhat, thuong xuyén
dugc phan 1ap véi ty 18 dao dong tir 70% dén hon 90% trong hau hét cac
nghién ctru 1am sang. Theo s6 liéu giam sat quéc gia cua Hé théng giam sat
khang khang sinh Viét Nam (VARSS, 2020) trén 69.715 ching phan lap, cac
loai vi khuan Gram am chiém wu thé vuot trdi trong moi loai bénh phém, dac
biét 1a nudc tiéu [20]. Phan tich tai cic bénh vién 16n cho thdy xu hudng
tuong tu, cu thé tai Bénh vién Théng Nhét theo nghién ctru ciia Nguyén Ngoc
Lan & cs (2024), vi khuan Gram 4m chiém t6i 85,5% (770/901) cin nguyén
gy bénh [8]. Tai Bénh vién Da khoa tinh Bic Ninh (Nguyén Thi Van & cs,
2023) [21] va Bénh vién Pa khoa tinh Kién Giang (Tran Quéc Huy & cs,
2021) [22], ty 1é nay lan lugt duoc ghi nhan 1a 86,2% va 90,9%. Su ndi troi
ctia vi khuan Gram &m chu yéu do céc tac nhan c6 ngudn goc tir hé vi hé
duong tiéu hoa, dé dang xam nhap nguoc dong vao hé tiét niéu thong qua cac
yéu t6 thuan loi vé giai phau va hanh vi [9].

1.2.1.1. Vi khudn Escherichia coli:

E. coli duoc khang dinh 13 tic nhan hang dau gdy NKTN trén pham vi
toan cau. Theo danh gia cta Flores-Mireles & cs (2015), vi khuan E. coli
chiém khoang 75% nguyén nhan cua NKTN khong phtc tap va 65% nguyén
nhan cia NKTN phuc tap [12]. Tai Viét Nam, dir liéu gidm sat khang khang
sinh qudc gia (VARSS) nam 2020 ghi nhan E. coli 1a cin nguyén phd bién
nhat trong nudc tiéu véi ty 18 43,8% [20]. Tuy nhién, ty 1¢ phan 1ap loai vi
khuan nay c6 su thay doi dang ké giita cac tuyén bénh vién va khu vuc dja 1y
[20]. Cac nghién ctru tai bénh vién tuyén tinh hodc co s¢ diéu trj da khoa
thuong ghi nhéan ty 1& E. coli cao hon. Chang han nhu, theo nghién ctru cia

Nguyén Ngoc Lan & cs (2024) tai Bénh vién Théng Nhat, ty 1& E. coli gay
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NKTN 14 54,6% [8]; nghién ctru ctiia Tran Qubc Huy & cs (2023) tai BVDK
tinh Kién Giang cho thay ty 16 NKTN do E. coli 1a 54,5% [22] va tai BVPK
tinh Bac Ninh theo nghién ctru ctia Nguyén Thi Van & cs (2024) 1a 54,3%
[21]. Nguoc lai, tai cac bénh vién tuyén trung wong hoic noi tiép nhan bénh
nhan ning, ty 1& ndy c6 xu hudéng giam xudng do su xuit hién cua cac tac
nhan gay bénh co hoi khac, cu thé tai Bénh vién E theo bdo cdo cua Nguyén
Thi Nga & cs (2025) thi E. coli gy NKTN chi chiém 30,9% [5]; Tai Bénh
vién Quan Y 103 theo mo ta ciia Lé Ha Long Hai & cs (2024), ty 1¢ nay la
32,85% [3]. V& mit bénh sinh, kha ning gdy bénh vuot trdi cua E. coli gay
NKTN (UPEC) bat nguén tir hé thong cac yéu to doc luc chuyén biét. Cac
nghién ctru da xac nhan cac chung UPEC ¢6 cau trac pili gitip bam dinh manh
mé vao niém mac dudng niéu, san xut alpha-hemolysin va cac chat khang lai
tac dong tiéu diét vi khuan cua huyét thanh. Pic biét, kha ning hinh thanh
mang sinh hoc (biofilm) gitp vi khuan cu tra dai dang, chbng lai su dao thai
ctia dong nudce tiéu va cac tac dong cua khang sinh, dan dén tinh trang nhiém
khuan tai phat hodc man tinh [9].

1.2.1.2. Vi khudn Klebsiella pneumoniae:

Pay 1a tac nhan phd bién thi hai thuoc ho Enterobacteriaceae gay
NKTN, dac biét la trong moi truong bénh vién va cac truong hop nhiém
khuan phtc tap [9]. Theo b&o céo gidm sat khang khang sinh qudc gia
VARSS (2020), ty 1¢ phan 1ap K. pneumoniae trong nudc tiéu toan qubc 1a
11,4% [20]. Két qua nay kha twong dong véi nhiéu nghién ciru khac & Viét
Nam nhu Tran Qudc Huy & cs (2023) tai BVDK tinh Kién Giang (15,6%)
[22], Nguyén Ngoc Lan & cs (2024) tai Bénh vién Théng Nhat (12,1%) [8],
Nguyén Thi Nga & cs (2025) tai Bénh vién E (10,0%) [5], Lé Ha Long Hai &
cs (2024) tai Bénh vién Quan Y 103 (17,52%) [3]. Trén thé gidi, xu huéng
phan bé K. pneumoniae trong nhiém khuan tiét niéu nhin chung twong d6i

tuong dong giita cac khu vuc, mic du c6 su dao dong nhét dinh tiy theo quan
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thé nghién ctru va bdi canh dich t&. Cu thé, nghién ctru cua Shakya & cs
(2021) tai Nepal ghi nhan ty 1€ 10,2% [26], trong khi Bwanali & cs (2025) tai
Malawi bao cao muc 9,7% [2]. Pang chi y, ty 1€ nay cao hon rd rét trong mot
s6 nhom bénh nhan dic thu; dién hinh 1 nghién ctru ctia Giuliano & cs (2025)
tai Y ghi nhan ty I¢ 1én dén 20,5% & bénh nhén cao tudi nhép vién [1]. Téng
hop céc dit lidu cho thiy, mic du K. pneumoniae thudng cé ty 1¢ thap hon so
v6i E. coli, nhung vi khuan niy vin déng vai tro quan trong trong cin nguyén
nhiém khuan tiét niéu, dic biét trong moi trudng bénh vién va & cac doi tuong
¢ yéu t6 nguy co. Hon nita, xu hudng gia ting dé khang khang sinh cua K.
pneumoniae trong nhitng nim gan day khién tac nhan nay ngay cang tré thanh
moi quan ngai dang ké trong thyc hanh 14m sang. Sy hién dién cua Klebsiella
thuong di kém véi cac kiéu hinh da khang khang sinh (MDR), gy thach thirc
16n cho diéu tri kinh nghiém.

1.2.1.3. Vi khudn Pseudomonas aeruginosa:

P. aeruginosa (truc khuan mu xanh) 13 tac nhan dién hinh cuia NKTN
lién quan dén chiam soc y té va dat ong thong tiéu (CAUTI). Loai vi khuan
nay c¢6 kha nang hinh thanh biofilm cuc manh trén bé mit dung cuy té, cho
phép ching ton tai trong mdi trudng bénh vién khic nghiét. Ty 18 phan lap P.
aeruginosa tir mau bénh phém NKTN tai cac bénh vién Viét Nam hién dang &
mutrc khé cao, chang han nhu nghién ctru cuia Lé Ha Long Hai & cs (2024) ghi
nhan ty 1¢ 21,17% tai Bénh vién Quan Y 103 [3], Phan Thi Lua & cs (2021)
béo céo ty 1¢ P. aeruginosa la 15,15% tai Bénh vién Hiru nghi Pa khoa Nghé
An [10] va Nguyén Thi Nga & cs (2025) ghi nhan 14,0% tai Bénh vién E [5].
Su khac biét vé ty 1€ méac gifra cac nghién ctiru phan &nh muc do can thiép y té
va quan 1y nhiém khuén tai co s¢. Tai Bénh vién Théng Nhat, noi c6 quan thé
bénh nhan cao tudi 16n, ty 1 nay thap hon & mirc 6,9%. Trén thé gidi, ty 1& P.
aeruginosa thuong thip hon so voi cac bao cao tai Viét Nam, vi du nhu tai
Nepal chi dat 14,4% [26]. Mic du ty 1& phan 1ap tr miu nude tiéu thudng

dudi & muc thap nhung P. aeruginosa van duoc xem 13 mot trong nhimg tac
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nhan quan trong gy nhiém khuén lién quan dén cham soc y té, dic biét &
nhitg bénh nhan c6 can thiép xam 1an nhu dit dng thong hodc méic cac bénh
Iy man tinh. Pang chu ¥, vi khuan nay thuong c6 xu hudng biéu hién kiéu
hinh da khang khang sinh ¢ muc cao, gy nhiéu thach thirc trong lya chon
phac d6 diéu tri hiéu qua.

1.2.1.4. Vi khudn Proteus mirabilis:

Vi khuan nay dong vai trd dic biét quan trong trong NKTN lién quan
dén soi tiét niéu. Pac diém sinh hoc noi bat cta loai ndy la san xuat enzyme
urease manh mé, thity phan urea thanh amoniac, lam kiém héa nudc tiéu va
tao diéu kién hinh thanh cac tinh thé struvite dan dén soi san ho. Ty 1& phan
lap P. mirabilis duoc ghi nhan & mirc khé thap nhu tai Bénh vién Thong Nhat
(5,1%) [8], dir liéu giam sat khang khang sinh qudc gia -VARSS 2020 (3,1%)
[20], Bénh vién Hiru nghi Pa khoa Nghé An (2,81%) [10] va Bénh vién E
(1,9%) [5]. Mac du ty 1¢ khong qua cao, sy hién dién thuong xuyén cua
Proteus spp. trong miu cdy 1a ddu chi 1am sang quan trong budc bac si phai
loai trir cac bat thuong ciu triic hodc so6i hé niéu.

1.2.1.5. Vi khudn Acinetobacter baumannii:

A. baumannii timg duoc coi 1a vi khuén it gdy hai nhung hién da tro
thanh tdc nhan gdy nhiém khuan bénh vién nghiém trong, dic biét trong moi
truong hoi stc tich cuc (ICU). Theo dir lidu giam sat khang khang sinh -
VARSS (2020), ty 18 phan lap ching nay trong nudc ticu 1a 2,7% [20]. Cac
nghién ctru khac cling bao cao phat hién A. Baumannii trong NKTN nhu Phan
Thi Lua & c¢s (2021) tai Bénh vién Hiru nghi Pa khoa Nghé An (4,33%) [10],
Nguyén Ngoc Lan & cs (2024) tai Bénh vién Thong Nhat (1,6%%) [8],
Nguyén Thi Nga & cs (2025) ghi nhan 1,3% tai Bénh vién E [5]. Mic du ty 1&
A. baumannii trong NKTN thip hon so v&i nhiém khuan duong hé hip duéi
(noi chiing chiém 25,1%), A. baumannii trong dudng niéu thuong mang kiéu
hinh siéu khang thudc (XDR), lién quan mat thiét dén cac thu thuat phau thuat

va nam vién kéo dai.
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1.2.2. Vi khuin Gram dwong giy nhiém khuén tiét niéu

Mic du ¢ ty 1& phan 1ap thap hon nhom Gram am, vi khuin Gram
duong van dong vai tro bénh nguyén quan trong, dic biét 1a trong cac nhiém
khuan tiét niéu phuc tap, ¢ ngudi cao tudi, phu nit mang thai va bénh nhan
suy giam mién dich. Tai Bénh vién Théng Nhat, nhém Gram duong chiém

8,8% [8], trong khi tai Bénh vién E, ty 1€ nay cao hon dat 15,4% [5].

1.2.2.1. Vi khudn Enterococcus spp.:

Chi Enterococcus (lién cau khuan dudng rudt) 1a nhom Gram duong
pho bién nhat trong NKTN. Theo bao céo tir dir liéu giam sat khang khang
sinh qubc gia - VARSS (2020), 2 loai E. faecalis va E. faecium lan luot chiém
ty 18 6,2% va 5,7% trong tong sd cin nguyén phan lap tir nudc tiéu [20].
Nghién ctru NKTN tai céc bénh vién cho thay ty 1& nay c6 thé cao hon nhiéu,
chang han nhu tai Bénh vién Quéan Y 103 ghi nhan ty 18 1én dén 21,17% [3],
Bénh vién E dat tong cong 12,4% (E. faecium 8,1% va E. faecalis 4,3%) [5],
trong khi ty 1€ nay tai Bénh vién Hiru nghi Pa khoa Nghé¢ An 1a 10,39% [10].
So sanh giita hai loai cho thay loai E. faecalis thuong pho bién hon trong céc
nhiém khuan cong dong va it khang thudc hon, trong khi E. faecium lién quan
chit ché dén moi trudng bénh vién va c6 kha ning khang vancomycin (VRE)
cao hon [9]. Xu hudng gia tang cta Enterococcus spp. trong NKTN phtc tap
1a mot van dé dang lo ngai, doi hoi phai giam sat vi sinh chat ché [5, 9].

1.2.2.2. Vi khudn Staphylococcus aureus:

S. aureus (tu cau vang) khong phai 13 tac nhan phd bién trong NKTN
nguyén phat ¢ ngudi binh thuong. Su hién dién cia S. aureus trong nudc tiéu
thuong 1a két qua cta nhiém khuan huyét thir phat (vi khuan di chuyén tir mau
dén than) hodc lién quan dén cac can thiép sau trén duong tiét niéu [9].
Nguyén Ngoc Lan & cs (2024) tai Bénh vién Thong Nhat thong bao ty 18
phan 1ap 1a 1,0% [8]. Tuong tu, Nguyén Thi Nga & cs (2025) ghi nhan ty 18
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nay l1a 0,8% tai Bénh vién E [5] va theo dir li¢u giam sat khang khang sinh
qudc gia-VARSS 2020, S. aureus khong nam trong nhom 10 tac nhan hang
dau tir nudc tiéu nhung lai dimg tht 2 trong miu mau [20]. Nghién ctu tai
mot s6 co 6y té khac nhu Bénh vién Thu Cuc ¢ phat hién S. saprophyticus
1a nguyén nhan hang dau gay viém bang quang cip & phu nit tré [6].

1.2.2.3. Vi khudn Streptococcus agalactiae:

Str. agalactiae (lién cau khuan nhém B - GBS) chiém ty 1¢ thap trong
NKTN nhu d& mé ta trong mot sé nghién ciru trude ddy tai Bénh vién Théng
Nhat (1,3%) [8], BVDK Kién Giang (0,3%) [22], tuy nhién vi khuan nay lai
¢ y nghia 1am sang dac biét quan trong ¢ phu nir mang thai vi ching c6 kha
nang cu trd ¢ ving sinh duc va gy nhiém khuan ngugc dong, din dén cac
bién chirng cho ca me va thai nhi, do do viéc sang loc GBS trong nudc tiéu
thai phu 13 quy trinh bét budc trong quan 1y thai ky [9].

C6 thé noéi vi khuan Gram duong ciing ¢6 vai tro 13 tic nhan giy bénh
quan trong trong cac nhém bénh nhan NKTN dac bi¢t. Mac du ) luong
chung phan 14p dugc it hon nhiéu so véi vi khuan Gram am, nhung tinh da
khang cua Enterococcus va mot s vi khuan Gram duong co héi tai cac co sd
y té cho thdy pho tac nhan gdy NKTN tai Viét Nam dang trd nén phirc tap va
kho tién doan hon so véi cac dit lidu trude day. Dir liéu tir nhiéu nghién ctu
trong giai doan 2020-2025, c6 thé théy mot su chuyén dich rd rét trong dac
diém vi khuan hoc gay NKTN tai Viét Nam. Thr nhat, c6 su tuong dong vé
tac nhan gay NKTN pho bién nhu E. coli va K. pneumoniae, nhung khac biét
vé ty 16 phan bd giita cac tuyén bénh vién. Thir hai, xu hudng gia ting cac vi
khuan Gram am khac nhu P. aeruginosa, A. baumannii gan lién voi cac ky
thuat can thiép hién dai nhu dit éng thong tiéu Foley, ndi soi duong niéu va
phau thuat tiét niéu. Ty 1& Pseudomonas vuot mirc 15% tai cac bénh vién nhu
BV Hitu nghi Pa khoa Nghé An hay Quan Y 103 cho thay nguy co nhiém
khuan bénh vién dang tré thanh mot thach thic ngang hang v6i nhidém khuan

cong déng. Thé ba, vai trd cua nhém cau khuan Gram duong, dac biét la
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Enterococcus, dang ngay cang dugc khang dinh trong cac trudng hop NKTN
phtc tap va & ngudi cao tudi. Su xuat hién cua cac ching siéu khang thudc
nhu VRE hay tu ciu vang khang methicillin (MRSA) trong nudc tiéu bao
hi¢u moét giai doan khé khan trong viéc lua chon khang sinh. Cudi cung, sy
khac bi¢t gitra Viét Nam va thé gioi nam ¢ muc do da dang cua phé vi khuan.
Trong khi cic nudc phat trién van duy tri dugc ty 16 E. coli cao trong NKTN,
thi tai Viét Nam, su két hop gitra tinh trang lam dung khang sinh va kiém soat
nhiém khuan chua t6i vu da tao diéu kién cho cac loai vi khuan "hiém gap"
tré thanh tac nhan thuong tri va gy bénh thudng xuyén tai cic co so y té.
Thuc trang nay doi hoi cong tac dinh danh vi khuan va lam khang sinh d6
phai dugc thuc hién thuong xuyén va chinh xéac tai mdi dia phuong dé hudng
dan diéu trj 1am sang hiéu qua [9].
1.3. TINH HINH KHANG KHANG SINH CUA VI KHUAN GAY
NHIEM KHUAN TIET NIEU

Tinh trang khang khang sinh (Antimicrobial Resistance - AMR) hién
nay da tré thanh mot cudc khung hoang y té cong cong toan cau, 1am x6i mon
hiéu qua cua cic phac d6 diéu tri nhiém khuan duong tiét niéu (NKTN)
truyén thng va gia ting dang ké ganh ning chi phi cling nhu ty 18 tir vong [9].
Trén pham vi quéc t&, NKTN 1a mot trong nhiing bénh 1y nhiém tring pho
bién nhat véi khoang 150 tri¢u ca mac mdi niam, va viéc chi dinh khang sinh
thuong xuyén cho bénh 1y nay da tao ra ap luc chon loc vi khuan khang thube
v6 cung 16n [3]. Tai Viét Nam, hé thong giam sat quoc gia VARSS (2020) va
nhiéu nghién ctru 14m sang gan day ghi nhan mic do dé khang dang ¢ ngudng
bao dong, dic biét 13 sy gia ting cla cac chung da khang thudc (MDR) va cuc
khang thudc (XDR) trong moi trudng bénh vién [20]. Cac bao cio cho thay ty
1¢ phac d6 khang sinh ban dau khong phu hop c6 thé 1én téi 35,8%, budc phan
16n bénh nhan phai thay do6i diéu tri ngay khi c6 két qua khang sinh d6 [11].
Sy lan rong cta cac chung vi khuan sinh p-lactamase pho rong (ESBL) va vi

khuan duong rudt khang carbapenem (CRE) di trd thanh thach thirc nan giai,
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khi ty 1& tir vong lién quan dén truc khuan Gram am khang carbapenem c6 thé

dat muc 50% dén 76% [9, 11].

1.3.1. Tinh hinh khing khang sinh cia vi khuin Gram am gay
nhiem khuan tiét niéu

Tryc khuan Gram am 13 tac nhan chu dao chiém khoang 75-90% cin
nguyén NKTN va hién 1a nhom thé hién kiéu hinh dé khang phirc tap nhit
thong qua céac co ché di truyén tinh vi [9].

1.3.1.1. Tinh hinh khdng khdng sinh ciia vi khudn Escherichia coli

Escherichia coli van 14 tdc nhan hang dau gdy NKTN toan cau, nhung
murc d§ nhay cam vai1 cac khang sinh thong dung dang sut gidam nghiém trong.
Trén thé gidi, nghién ciru ciia Kaye & cs (2021) tai Hoa Ky trén 1.513.882
chung phan lap tir nudc tiéu phu nit cho thiy ty 18 sinh ESBL ting lién tuc tir
nam 2011 dén 2019, dat 15,3% vao nam 2014 va tiép tuc xu hudng di 1én [27].
Tai khu vuc Nam A, nghién ctru cta Shakya & cs (2021) tai Nepal ghi nhan
ty 1&¢ E. coli khang ceftazidime 1én té61 mic cuc doan la 82,8% va
ciprofloxacin 1a 55,2% [26]. So sanh véi cac qudc gia thu nhap thap, dir liéu
tor Nam California (2016-2021) ghi nhan ty 1¢ khang penicillin 1a 43% va
trimethoprim-sulfamethoxazole (SXT) la 25% [3].

Tai Viét Nam, bao cdo qudc gia VARSS (2020) dua trén 12.777 ching
phan 1ap da phac hoa mot thuc trang nghiém trong hon khi ty 1¢ khang
ceftriaxone dat 67,9%, ceftazidime 1a 47,5% va khoang 10% chung da khang
carbapenem [20]. Phan tich sdu tai cac tuyén bénh vién cho thay sy khac biét
nhat dinh ty 1¢ khang khang sinh. Cu thé, tai Bénh vién E, Nguyén Thi Nga &
cs (2025) ghi nhén ty 1¢ sinh ESBL 1a 54,6% (n=346), khang tuyét d6i 100%
v6i SXT va 77,4% véi ciprofloxacin [5]. Trong khi d6, tai Bénh vién Thong
Nhét, Nguyén Ngoc Lan & ¢s (2024), bao céao ty 1¢ sinh ESBL thap hon ¢
mtrc 38,21% (n=492), nhung khang ciprofloxacin van rat cao dat 78,9% [8].
Nghién ctru ctia Tran Qubc Huy (2021) tai BVDK tinh Kién Giang (n=352)

cho thay mtrc d6 E. coli khang ceftriaxone 1én t6i 87,5% va ciprofloxacin 1a
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91,7%, cao hon han so voi dit liéu tai cac bénh vién trung wong & Ha Noi [22].
bang chu y, nghién ctru cia Lé Ha Long Hai (2024) tai Bénh vién Quan Y
103 ghi nhan E. coli khang ampicillin 1én t6i 86,67% nhung van duy tri do
nhay cam cao voi ertapenem (100%) va amikacin (95,56%) [3].
Nitrofurantoin va fosfomycin hién van 13 nhiing Iya chon hiéu quéa cudi cung
cho NKTN dudi véi ty 1& nhay cam thuong trén 90% tai hau hét cac co so [3,
20].

1.3.1.2. Tinh hinh khdng khdng sinh ciia vi khudn Klebsiella
pneumoniae

Klebsiella pneumoniae thé hién kiéu hinh da khang (MDR) nguy hiém
hon E. coli, dac biét la sy gia tang manh mé cua cac ching khang carbapenem
(CRE). Trén thé gidi, bdo cdo GLASS (2024) cia WHO ghi nhan ty 18 K.
pneumoniae khang ceftriaxone trung binh toan cau 14 47,3%, riéng Pong Nam
A dat 60,4% [17]. Tai Italy, nghién ctru ctia Giuliano & cs (2025) trén bénh
nhan cao tudi phat hi¢n 46,2% chung sinh ESBL, véi su xuét hién cta céc
chung sinh carbapenemase KPC (10,3%) va NDM (7,7%) [1].

Tai Viét Nam, su gia ting dé khang carbapenem ctia vi khuan nay 1a
minh chimg rd nhat cho xu hudng ting khang theo thoi gian. Theo VARSS
(2020), ty 1¢ khang imipenem cta K. pneumoniae da tang vot tir 18% (giai
doan 2012-2013) 1én gan 50% vao nam 2020 [20]. Nghién ctru ciia Nguyén
Ngoc Lan & cs (2024) tai Bénh vién Théng Nhat ghi nhan mtc d§ khang
meropenem la 53,1% va khang ciprofloxacin la 73,4% [8]. Tai Bénh vién
Quan Y 103, Lé Ha Long Hai & cs (2024) cong bd Klebsiella spp. (n=24)
khang hoan toan 100% v&i1 ampicillin, ceftazidime, cefotaxime va c6 ty 1€ da
khang 1én toi 95,83% [3]. Tuong tu, tai Bénh vién E, Nguyén Thi Nga & cs
(2025) ghi nhan K. pneumoniae khang SXT 100%, ty 1€ sinh ESBL la 22,4%
va chi con nhay cam véi amikacin & mirc 68,5% [5]. So sanh giira cac ving
mién, dir liu VARSS cho thdy muc d6 nhay cam véi carbapenem cia

Klebsiella tai mién Trung va mién Nam thap hon so v&i mién Bac [20].
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1.3.1.3. Tinh hinh khdng khdng sinh cia cdc vi khudn Gram am
khac

Céc tryc khuan Gram am khac nhu Pseudomonas aeruginosa va
Acinetobacter baumannii dai dién cho nhém vi khuan cuc khang (XDR),
thuong lién quan dén nhiém khuan bénh vién va dat ong thong. Doi vai P.
aeruginosa, nghién ctru ciia Lé Ha Long Hai & cs (2024) tai Bénh vién Quan
Y 103 ghi nhan mtrc d6 dé khang rat cao (>85%) véi hau hét khang sinh th
nghiém, bao gém ca quinolone va cephalosporin thé hé 3, 4 [3]. Tai Bénh
vién E, Nguyén Thi Nga & cs (2025) bao céo loai nay khang levofloxacin Ién
to1 92,6% va chi con nhay cam 41,2% vdéi piperacillin/tazobactam [5]. So
sanh v6i quoc té, ty 18 khang carbapenem cuia P. aeruginosa tai Viét Nam
(45,3%) cao hon nhiéu so véi cac nuédc trong khu vuc theo nghién ciru
COMPACT 11 [20], [9]. Pang chu y, Acinetobacter baumannii da tro thanh
tac nhan "si€u khang thudc" tai Viét Nam khi ty 1¢ khang carbapenem vuot
nguong 87,8% theo VARSS (2020) va tham chi trén 90% tai cac don vi ICU
[20]. Tai Bénh vién E, Phan Van Hau & cs (2022) ghi nhéan ty 1€ khang
carbapenem dao dong tir 30,4% dén 34,8% & cac ca bénh ning [28], trong khi
Nguyén Thi Nga (2025) ghi nhan loai nay chi con nhay cam dang ké voi
colistin [5]. Boi vai Proteus mirabilis, nghién ctru tai Bénh vién Théng Nhat
(2024) ghi nhan ty 1€ phan lap la 5,1% [8], loai nay dang gia tang xu hudng da
dé khang voi nhom cephalosporin thé hé 3, twong ty nhu bao céo ciia Shakya
& cs (2021) tai Nepal [26].

1.3.2. Tinh hinh khéng khang sinh ciia vi khuan Gram dwong giy
nhiém khuan tiét niéu

Mic du ty 1& phan 1ap vi khuan Gram dwong & bénh nhan NKTN
thuong thdp hon Gram am, véi ty 16 dao dong 8-15%, tuy nhién cac cau
khuan Gram duong dang ngay cang khang dinh vai tro 1a nhiing tic nhan gay
bénh quan trong, dic bi¢t trong cac bénh canh phtrc tap nhu nhiém khuéan

bénh vién (HAI), nhiém khuédn lién quan dén dit éng théng (CAUTI) va
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nhiém khuén ¢ nhitng quan thé nhay cam nhu ngudi cao tudi, phu nit mang
thai hoic bénh nhan suy giam mién dich [9]. Y nghia 1am sang ctia nhém vi
khuan ndy trd nén nghiém trong hon do kha ning thich nghi manh mé& trong
moi truong y té va xu hudng gia ting cac chung da khang thudc, bao gdm tu
cau vang khang methicillin (MRSA) va lién cau khuin dudng rudt khang
vancomycin (VRE), tao nén nhiing thach thic 16n trong viéc lva chon khang
sinh diéu trji kinh nghiém ban dau. Trén pham vi toan cau, ty 1¢ khang khéang
sinh cta vi khuan Gram duong c6 su khac biét tuy theo khu vuc dia Iy va
chinh sach quan 1y khang sinh cta timg qudc gia. Tai khu vuc Nam A, nghién
ctiru cua Shakya & c¢s (2021) tai Nepal ghi nhan ganh nang 16n tir cac ching
Gram duong da khang phan 1ap tir nude tiéu [26]. Mot thach thic dich t& hoc
dang lo ngai da dugc bao cao tai Pakistan qua nghién clru cua Zubair (2019),
cho thay ty 1& Enterococcus spp. khang hoan toan (100,0%) véi cac khang
sinh nhém fluoroquinolone nhu ciprofloxacin va levofloxacin [10]. Tai Hoa
Ky, nghién ctru ciia Kaye & ¢s (2021) mic du tip trung vao vi khuan Gram
am, cling phan anh xu hudng gia ting ap luc chon loc khang sinh dan dén sy
pho bién cua cac dong Gram duong khang thudc trong cong dong [27]. Tai
Viét Nam, btre tranh vé sy dé khang cua vi khuan Gram duong dang dién bién
& xu hudng ngay cang gia ting, voi ty 1é cac chung siéu khang thudc cao hon
dang ké so voi nhidu qudc gia phat trién. Tinh hinh khang khang sinh ¢ mot
s6 vi khuan Gram duong pho bién gdy NKTN nhu sau:

(1) Poi véi chi Enterococcus (Lién cau khuan duong rudt): Pay la
nhoém tac nhan Gram duong phd bién nhét trong nuée tiéu va thé hién kiéu
hinh khang thudc phirc tap nhat. Bao céo giam sat khang khang sinh quéc gia
cia Viét Nam (VARSS, 2020) chi ra sy khac biét rd rét trong dé khang
ampicillin gitra hai loai: E. faecalis duy tri d§ nhay cao (95,4%) trong khi E.
faecium hau nhu di khang hoan toan (chi 6,9% nhay cam) [20]. Tinh trang
Enterococcus khang vancomycin (VRE) dang gia tang véi ty 1€ 26,2% ¢ E.
faecium theo VARSS (2020) [20] va 11,1% tai Bénh vién E (2025) qua
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nghién ctu ciia Nguyén Thi Nga & cs (2025) [5]. Nghién ctu cia Lé Ha
Long Hai & ¢s (2024) tai Bénh vién Quan Y 103 (n=29) cong bb sb liéu vi
khuan nay khang tuyét d6i 100,0% v&i amikacin, oxacillin va tobramycin, véi
ty 1¢ da khang thudc (MDR) chung 1 44,83% [3]. Tai Bénh vién Théng Nhit,
Nguyén Ngoc Lan & cs (2024) béo cao nhém Enterococcus spp. (n=41)
khang tetracycline (80,5%), erythromycin (70,7%) va ciprofloxacin (63,4%) &
muc cao [8]. Nguoc lai, tinh nhay cam vin dugc duy tri tét véi tigecycline
(100,0% nhay), linezolid (94,7% nhay) va teicoplanin (78,0% nhay). Déi véi
E. faecalis, nitrofurantoin van 1a mot lya chon diéu tri tai chd hitu hiéu véi ty
1 nhay cam tir 91,4% dén 93,9% [8]. Pang chu v, tai Thuong Hai, Trung
Quéc, nghién ctru cia Wu & cs (2024) di phat hién cac ching E. faecalis
khang linezolid mang gen khang thudc optrA véi ty 1& 6,3%, canh béo vé su
sut giam hiéu luc cua cac khang sinh hang dau hién nay [29].

(2) Péi v6i Staphylococcus aureus (Tu cau vang): Thuong chiém ty 16
rat thap trong NKTN, tuy nhién tu cdu vang v6i kiéu hinh MRSA thuong lai
chiém ty 1é rat cao tai Viét Nam, dat 78% theo bao cao VARSS (2020) [20].
Nghién ctru ctia Nguyén Ngoc Lan & cs (2024) tai Bénh vién Thong Nhat
trong s6 9 ching S. aureus phan 1ap duoc tir bénh nhan NKTN thi cho thay ty
1€ MRSA 1én t61 88,9%, khang hoan toan benzylpenicillin va khang cao véi
gentamicin (90%), oxacillin (80%) [8]. Phan Van Hau & cs (2024) tai Bénh
vién E bdo céo ty 16 MRSA trong s6 cac ching tu cau phan 1ap dugc tir miu
NKTN la 71,1%, khang cao v&i erythromycin va clindamycin nhung chua
phat hién ching khang vancomycin va linezolid [28]. Pham Hién Anh & cs
(2022) tai Bénh vién Thu Cac ghi nhan cac loai tu cau khac nhu S.
epidermidis (21,58%) va S. saprophyticus (20,53%) c6 ty 1é khang
ciprofloxacin dao dong tir 58,0% dén gan 68,0% [6]. Tuy nhién, mot tin hiéu
tich cuc 1a hau hét cic nghién ctru déu ghi nhan 100% ching S. aureus van
con nhay cam tuyét di véi vancomyecin, linezolid va teicoplanin. Aniba & €S

(2024) nhan manh sy gia tang tinh khang thudc cua tu cau gan lién véi kha
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nang hinh thanh mang sinh hoc (biofilm) trén cac dung cu can thi¢p duong
ni¢u [30].

(3) Bbi véi cac vi khuan Gram duong khac: Loai Streptococcus
agalactiae du co ty 1& phan 1ap thip & bénh nhan NKTN (1,3% tai Bénh vién
Théng Nhét), nhung déng vai trd quan trong trong NKTN ¢ phu nir mang thai
[8].

1.3.3. Tinh cép thiét trién khai nghién ctru thuc trang khang khing
sinh ctia vi khuan gady NKTN tai BVDPK Khanh Hoa

Trudce bdi canh ngay cang gia ting ty 1é vi khuan da khang thudc, dic
biét 1a cac chung Enterobacteriaceae sinh ESBL va khang carbapenem, da
lam giam dang ké hiéu qua cta cac phac d6 diéu tri kinh nghiém truyén théng.
Mac du cac nghién ctru tai Ha Noi (Bénh vién E, Bénh vién Quan Y 103) va
TP. H5 Chi Minh (Bénh vién Chg Ray, Bénh vién Théng Nhit) va mot sb
bénh vién tai cdc phuong khac nhu Bic Ninh, Nghé An, Kién Giang ciling da
cung cip nhiing dit liéu co ban lién quan dén tinh hinh khang khang sinh cua
vi khuan gy NKTN, nhung mé hinh vi khuan va tinh khang thudc luén c6 su
bién dong va thay doi theo timg khu vuc dia 1y, theo thoi gian va thuc trang
str dung khang sinh cta timg bénh vién va nhiéu yéu t6 lién quan khac. Hién
nay, cac dir liéu vé NKTN tai khu vuc Nam Trung B0, dac biét 1a tai BVDK
Khanh Hoa, noi don nhan luu lugong bénh nhan 16n va da dang, van con 1a
mot khoang tréng nghién ctru. Viéc thiéu hut thong tin cap nhat vé co clu tac
nhan va mo hinh dé khang tai chd dan dén kho khin cho céc bac si 1am sang
trong viéc xay dung huéng dan diéu tri theo kinh nghiém t6i wu. Do d6, viéc
trién khai nghién ctru nay 1a can thiét nhim cung cip co s khoa hoc, gop
phan nang cao hiéu qua diéu tri, giam thiéu chi phi y té va ngin chan sy lan

rong ctia cac dong vi khuan da khang thudc tai dja phuong.
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Chwong 2. NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. NGUYEN VAT LIEU NGHIEN CUU
2.1.1. P6i twong nghién ctru

Céc chung vi khuan phan 1ap tir miu bénh phim nudc tiéu cia bénh
nhan c6 chan doan 1am sang nhiém khuin duong tiét niéu dén kham va diéu
tri tai Bénh vién Pa khoa Khanh Hoa giai doan 2024-2025.

2.1.2. Méi truwong, héa chit, chiing chuin
Moi trudng nudi cdy vi sinh:
Blood Agar 5% (Liofilchem, Y) dung dé nudi cay pho rong, quan sat

hinh thai khuan lac, mic do tan mau, phuc vu danh gia so by dac di€m vi

khuén.

MacConkey Agar (Liofilchem, Y) dung dé phéan 1ap vi khuan Gram am
duong rudt; danh gia kha nang 1én men lactose, giup dinh danh so bg E. coli,
Klebsiella spp.

CLED Agar trong mot so truong hop nham giam nguy co (¢ ché
Proteus va han ché pha tap khuan.

Khang sinh chuan hoa: Panel khang sinh dugc lya chon theo hudng dan
diéu tri nhiém khuan tiét niéu tai Viét Nam, phac d6 cia BVDK Khanh Hoa,
khuyén céo cia CLSI M100 (2024) [31]. Cac nhém khang sinh bao gom:

(1) Déi véi vi khuan Gram am: Cac khang sinh dugc sir dung bao gom:
nhom B-lactams gdm: penicillin (ampicillin), cic cephalosporins thé hé 2-4
(cefuroxime, cefotaxime, ceftazidime, cefepime), carbapenems (ertapenem,
imipenem, meropenem); nhom p-lactam két hop chat (rc ché B-lactamase
(ampicillin/sulbactam, piperacillin/tazobactam); nhom aminoglycosides
(gentamicin, tobramycin, amikacin); nhém quinolones (ciprofloxacin,
levofloxacin); nhém w@c ché con duong folate (trimethoprim/
sulfamethoxazole) va nhém polymyxins (colistin).
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(2) Déi véi vi khudn Gram dwong: Cac khang sinh duge st dung bao
gdbm: nhom pB-lactams: penicillin  (ampicillin); nhém aminoglycosides
(gentamicin liéu cao, streptomycin lidu cao); nhém macrolides
(erythromycin); nhom quinolones (ciprofloxacin, moxifloxacin); nhom
oxazolidinones (linezolid);nhom tetracyclines (tetracycline) va nhom
glycopeptides (vancomycin).

Dung dich chuin héa: dung dich diéu chuin 0.5 McFarland, twong
duong 1.5 x 108 CFU/mL. Nuéc mudi sinh 1y v tring 0.9%.

Sinh pham dinh danh: viéc dinh danh vi khuan dugc thyc hién bang hé
théng Vitek 02 compact (Hang BioMerieux, Phap), khang sinh d6 ¢ dinh sin
panel nhu Card AST-N428 cho Gram &m, AST-P592 cho Gram duong.

2.1.3. Thiét bi, dung cu

Céc thiét bi st dung trong nghién ctiru bao gdm: Tu cdy an toan sinh
hoc cap I, ta 4m 35-37°C chuyén dung cho vi sinh, tu lanh 2-8°C bao quan
moi trudng va hoa chét, kinh hién vi phuc vu nhuém Gram hodc danh gia dic
diém hinh thai vi khuan, may do do duc DensiChek, may VITEK 2 compact
(Hang BioMerieux, Phap) hd tro dinh danh va thuc hién khang sinh d6 va
phan mém Labconn dé nhap, phan tich va xuit bao cdo khang khang sinh.

Céc loai dung cu: Pen con, kep dia khang sinh, thudc do duong kinh
vong tc ché, khuyén cdy (loop 1 pL), tim bong vo khuan...

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Thiét ké nghién ctru

Nghién ctru dugce thiét ké theo phuong phap hoi ctru dua trén dit liéu vi
sinh dugc luu trit trén hé thong quan 1y xét nghiém ciia BVDK Khanh Hoa.

Dia diém nghién ctru: Khoa Vi sinh — Ky sinh tring, Bénh vién Da
khoa Khanh Hoa.

2.2.2. C& miu nghién ciru va phwong phap chon miu

C& mau cua nghién ctru duoc xac dinh theo phuong phap chon mau
toan bg, bao gém tAt ca céc chung vi khuan duoc phan 14p tr mau nudc tiéu
cta bénh nhan dap g ti€u chi lya chon trong thoi gian nghién clru tir ngay
1/1/2024 dén 31/12/2025.
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Toéng s6 mau nudc tiéu duoc nudi cdy trong thoi gian nghién ciu 13
6534 mau, trong d6 c¢6 2107 mau duong tinh v6i vi khuan va duoc dua vao
phén tich.

Tiéu chi lya chon: Mdi bénh nhan chi chon ching vi khuén phan lap lan
dau tir mau nude tiéu va duge cdy dém xac dinh 1a cin nguyén gay NKTN
[6].

Tiéu chi loai trir: Cac chung vi khuan cung loai phan lap dugc trén
cing mdt bénh nhan & nhimg 1an phan 1ap sau trong thoi gian diéu trj [6].

2.2.3. Phuong phap nghién ciru:

Céc ndi dung nghién ctru bao gém Pic diém dich té hoc ctia bénh nhan
(gi6i tinh, nhom tudi), ty 1& nudi cay nude tiéu duong tinh, phan bd cac loai vi
khuan gay nhiém khuan tiét niéu va tinh hinh khang khang sinh cua cac chiing
vi khuan phan 14p dugc. Cac chi sd nghién ctru chinh bao gom ty 1& phan lap
ctia timg loai vi khuan, ty 1¢ khang khang sinh ddi voi cac khang sinh thuong
duogc sir dung trong diéu tri, ty 1¢ ching sinh B-lactamase pho rong (ESBL) va
ty 1& vi khuan da khang thudc.

2.2.3.1. Phwong phap nghién cwu theo turng ngi dung nghién cvwu:

(8) Phuong phap xac dinh cac loai vi khuan thuong gip giy nhiém
khuan tiét niéu ¢ bénh nhan dén kham va diéu tri tai BVDK Khéanh Hoa giai
doan 2024-2025:

Thu thap dir liéu: Tir hé thong phan mém xét nghiém (LIS) bao gom
thong tin vé mau bénh pham, giéi tinh va d6 tudi bénh nhan, ngay 1y mau,
tén vi khuan phan 1ap tir 1/2024 dén 12/2025.

Téng hop sb liéu: Toan b dit liéu duoc tong hop vao bang Excel va ma
hoa thong tin c4 nhan dé dam bao nguyén tic bao mat.

Phan tich theo nhém vi khuan Gram a&m, Gram duong va theo loai vi

khuan trong moi nhom
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(b) Phuong phap danh gia thuc trang khang khang sinh ctia cac chiing
vi khuan gay nhiém khuan tiét niéu tai BVDK Khanh Hoa giai doan 2024—
2025:

Thu thap dir liéu: thu thap tat ca miu bénh pham cdy nudc tiéu co két
qua dinh danh vi khuan va khang sinh d6 trong thoi gian tir thang 01/2024—
12/2025.

Téng hop s6 lidu: S6 liéu thu thap duoc tong hop vao file excel dé phan
tich tinh hinh khang khéng sinh theo timg loai vi khuan thudc nhém vi khuan
Gram am va Gram duong dbi v6i cac nhom khang sinh diéu tri thuong dung;
So sanh xu hudng thay doi dic diém khang khang sinh cta cic ching vi

khuan gay nhiém khuan tiét niéu qua hai nam 2024 va 2025.

(c) Phuong phép dé xuat mot sé khuyén nghi nham nang cao hiéu qua

str dung khang sinh trong diéu tri nhiém khuén tiét niéu tai dja phuong:

Dua trén két qua phan tich vi sinh va tinh hinh khéang khang sinh dé
nhan dién cic van dé ndi bat vé stir dung khang sinh khong phu hop tai dia

phuong.

DPé xuit mot sb khuyén nghi vé lua chon khang sinh diéu tri nhiém
khuan tiét niéu tai dia phuong phu hop véi tinh hinh va xu huéng khang

khang sinh ctia cac ching vi khuan.
2.2.3.2. Phwong phap xét nghiém:
(a) Phuong phap nudi cay vi khuan:

Mau nudc tiéu duge thu thap theo dung quy trinh chuan cta bénh vién
nham dam bao tinh vo khuan va han ché t6i da nguy co nhiém tap. Sau khi
thu thap, mau duogc van chuyén kip thot dén phong xét nghiém va tién hanh
nudi ciy dinh luong dé phan 1ap vi khuan gy bénh. K§ thuat nudi ciy su
dung que cdy dinh lwong 1 pL, miu nudc tiéu duge lic déu, sau do que ciy
dugc nhung thang ding vao mau va tién hanh cdy trén cdc moi trudng thich
hop nhu thach mau (Blood agar) va thach MacConkey (Liofilchem, Y).
DPuong céy duogc thuc hién theo k¥ thuat ria zig-zag nham phan tan vi khuan
va tao diéu kién hinh thanh khuén lac riéng ré. Cac dia thach sau khi céy duoc
U ¢ nhiét do 35-37°C trong 18-24 gidr (co6 thé kéo dai dén 48 gio tuy loai vi

khuan). Trong mot s6 truong hop, cé thé sir dung cac moi trudng chon loc
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chuyén biét cho nudc tiéu nhu CLED agar nham han ché hién tuong lan
(swarming) ctua Proteus spp.

(b) Phuong phap dinh danh cac chung vi khudn va thuc hién xac dinh
khang sinh do:

Két qua nudi cdy dugc doc va bién luan dua trén sé luong khuan lac
(CFU/mL) két hop vé6i biéu hién 1am sang ctia bénh nhan. Trudng hop khong
moc khuén lac trén cac moi trudong nudi céy duoc két luan 1a Am tinh. Khi ¢6
vi khuan phat trién, viéc danh gia duogc thuc hién nhu sau: (i) mat do <10*
CFU/mL thudng khong c¢6 ¥ nghia chan doan nhiém khuan tiét niéu, ngoai trir
mot s truong hop dic biét nhu mau ldy bang phuong phap xam lan, bénh
nhan c6 triéu chung dién hinh hodc ¢ bach cau niéu; (ii) mat 4o tir 10* —10°
CFU/mL can duoc can nhac trong boi canh 1am sang, c6 thé yéu cau lay lai
mau dé nudi cdy lai; (iii) mat do >10° CFU/mL véi 1-2 loai vi khuan dugc
xem la c6 ¥y nghia chan doan nhiém khuan tiét niéu va duoc chi dinh dinh
danh, 1am khang sinh d6; (iv) truong hop phét hién trén 2 loai vi khuan

thuong duge coi 1a mau tap nhiém va can lay lai miu theo ding quy trinh.

Sau khi phan 14p duoc khuan lac thuan, vi khuan duoc dinh danh bang
hai phuong phap. Phuong phdp truyén thong dwa trén dic diém hinh thai
khuan lac, nhuém Gram va cac phan tng sinh hoa dic trung nhu indole,
urease, citrate Simmons, TSI, ornithine decarboxylase, thtr nghiém di dong
d6i voi vi khuan Gram am; thir nghiém oxidase d6i véi vi khuan khong 1én
men va catalase, coagulase, PYR d6i voi vi khuan Gram duong. Pay la
phuong phap nén tang trong vi sinh 1am sang, cho phép dinh hudng nhanh tac

nhan giy bénh.

Bén canh d6, viéc dinh danh vi khuan dugc thyc hién béng hé théng tur
dong VITEK 2 Compact (bioMérieux, Phap) nham nang cao d6 chinh xac va
rit ngan thoi gian tra két qua. Nguyén 1y cia hé thong dua trén viéc tao huyén
dich vi khuén dat do duc tiéu chuén, sau d6 dua vao cic thé dinh danh chira
nhiéu giéng phan tmg sinh héa. Hé thong s& theo dbi su phat trién va hoat tinh
sinh hoa cua vi khuan thong qua cam bién quang hoc, véi tan suit doc tu dong
dinh ky. D@ liéu thu dugc dugc so sanh vai co sé dir li¢u tich hop dé dua ra

két qua dinh danh véi d6 tin cay cao.
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So dé tém tdt quy trinh nudi ccfy,,phdn lap vi khudn gdy nhiém khudn
tiét niéu
D6 nhay cam véi khang sinh cua cac chung vi khuan duoc xac dinh
bang phuong phap khang sinh db tu dong trén hé théng VITEK 2 Compact,
hé thong cling tu dong phan loai chung sinh B-lactamase pho rong (ESBL).
Céc thé khang sinh chtra sin cac nong do khang sinh khac nhau duoc sir dung

dé danh gia kha niang phat trién cta vi khuan trong mdi truong c6 khang sinh.
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Hé thong theo ddi sy thay d6i mat do quang hoc cua timg giéng trong qua
trinh 1, tir d6 xay dung dudng cong ting truong va xac dinh ndng do e ché
t6i thiéu (MIC). MIC 1a néng d6 thap nhat ctia khang sinh c6 kha ning wrc ché
su phat trién cua vi khuan va 1a chi sé quan trong dé danh gia mac do nhay
cam. Két qua khang sinh dd duoc phan loai thanh nhay cam, trung gian hodc
khang theo tiéu chuan cua CLSI nim 2024.

2.2.4. Phuwong phap xir 1y s6 liéu

Dtr li¢u duoc nhap li€u béng Excel va Labconn, sau do téng hop, ma
hoa théng tin ca nhan nham dam bao nguyén tic bao mat. Thong tin nghién
ctru dugc trich xuat tir hé théng phan mém xét nghiém (LIS), bao gdm dic
diém mau bénh pham, thoi gian thu thap, tic nhan vi khuan phan 1ap va két
qua khang sinh d6 trong hai nam 2024—2025.

Phan tich sb liéu duoc thuc hién bang phan mém théng ké R. Cac kiém
dinh Chi-square hoac Fisher’s exact test dugc st dung dé so sanh ty 1¢. Su
khac biét dugc xem 1a c6 y nghia thong ké khi gia tri p < 0,05. Chung vi
khuan duoc xac dinh 1a da khang thudc khi khang véi it nhat mot khang sinh
thudc tir ba nhom khang sinh khac nhau trg 1€n.

2.2.5. Van dé y dirc trong nghién ciru

Nghién ctru hdi ctru dit liéu vi sinh duge luu trit trong hé thong quan 1y
xét nghiém cua bénh vién va khong can thiép vao qua trinh chan doan va diéu
tri ctia bénh nhan. Tat ca dir liéu duoc thu thap va xir Iy dudi dang an danh,
khong bao gf’)m thong tin nhan dang c& nhan. Viéc st dung dir liéu tuan thu
cac quy dinh vé bao mat thong tin va dam bao quyén riéng tu ctia ngudi bénh.
Toan bd qua trinh thuc hién nghién ctru tuan thu cic nguyén tic dao dirc trong

nghién ciru y hoc theo Tuyén bd Helsinki.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. THUC TRANG NHIEM KHUAN TIET NIEU O BENH NHAN PEN
KHAM VA PIEU TRI TAI BENH VIEN PA KHOA KHANH HOA
GIAI POAN 2024-2025

3.1.1. Phan bd gi6i tinh va d§ tudi ciia bénh nhan kham va diéu tri
nhiém khuan tiét niéu giai doan 2024-2025

Trong giai doan tir thang 01/2024 dén thang 12/2025, két qua nghién
ctru theo Hinh 3.1 cho thdy tong cong c6 6.534 miu bénh pham nudc tiéu
dugc dua vao phan tich. Két qua ghi nhan bénh nhan nit chiém ty 1& cao hon

r0 rét so v&i bénh nhan nam, voi ty 1€ tuong tmg 1a 58,2% va 41,8%.
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Hinh 3. 1. Phdn bé gidi tinh & bénh nhéin dwoc kham va diéu tri NKTN tai
BVDK Khanh Hoa giai doan 2024-2025

Phan tich theo timg nam (Hinh 3.1) cho thay nim 2024, ty 1¢ bénh nhan
nit 13 58,9% so v6i 41,1% & nam; dén nam 2025, ty 18 nay lan luot 1a 57,5%
va 42,5%. Su khac biét vé ty 18 gidi tinh giita hai ndm khong ¢ y nghia thong

ké, cho thay co cau gidi tinh ctia bénh nhan nhiém khuan tiét niéu tai bénh
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vién khong co6 su thay doi dang ké gitta nam 2024 va nam 2025. Diéu nay cho
thiy nit giéi chiém vu thé trong nhém bénh nhan duogc chi dinh xét nghiém va
diéu tri nhiém khuén tiét niéu tai Bénh vién Pa khoa Khanh Hoa giai doan
2024-2025.
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Hinh 3. 2. Phdn b6 dé tuéi bénh nhéan dwoc khdm va diéu tri NKTN tai BVPK
Khanh Hoa giai doan 20242025

Hinh 3.2 m6 ta phan bd d6 tudi cua bénh nhan dugc kham va diéu tri
nhiém khuén tiét niéu tai Bénh vién Pa khoa Khanh Hoa trong giai doan
2024-2025. Két qua cho thiy nhém bénh nhan trén 50 tudi chiém ty 1& cao
nhat, véi 73,1% trong nam 2024 va 73,4% trong nam 2025, ty 1¢ chung cua ca
giai doan 1a 73,3%. Nhom tudi tir 20—50 chiém ty 1& thap hon, 1an luot 1a
21,8% (2024) va 22,6% (2025), voi ty 1€ chung 1a 22,2%. Trong khi d6, nhém
dué6i 20 tudi chiém ty 1¢ thap, chi 5,0% trong nim 2024 va 4,0% trong nim
2025, ty 1& chung 1a 4,5%. Phan bd do tudi gitta hai nam twong ddi twong
dong, khong ghi nhan sy bién dong dang ké giira cdc nhom tudi. Nhin chung,
két qua cho thdy nhiém khuan tiét niéu cha yéu gip & nhom bénh nhén 16n

tuoi, dic biét 1a trén 50 tudi, trong khi nhom tré dudi 20 tudi chiém ty 1¢ thap.
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3.1.2. Ty 1é nhiém khuin tiét niéu ¢ bénh nhan dén kham va diéu
tri tai BVDK Khanh Hoa giai doan 2024-2025

Bang 3.1. Ty Ié nhiém khudn tiét niéu & bénh nhan dén kham va diéu tri tai
BVDK Khanh Hoa giai doan 2024—2025

Nim S6 miu S6 miu Ty 1&
bénh phim dwong tinh  dwong tinh p-value*

nudéec tiéu vi Khuan (%)

2024 3213 949 29,5
< 0,0001

2025 3321 1158 349

Tong 6534 2107 32,2

* Fisher Exact Test

Két qua tai Bang 3.1 cho thay trong giai doan 20242025, tong cong cd
6534 mau bénh pham nude tiéu duoc thu thap va phan tich tai Bénh vién Da
khoa Khanh Hoa, trong d6 ghi nhan 2107 mau duong tinh véi vi khuan,
chiém ty 1& chung 13 32,2%. Phan tich theo timg nam cho thiy ty 1& nhiém
khuan tiét niéu c6 xu hudng gia ting. Cu thé, nim 2024 c6 949/3213 mau
duong tinh, twong tng ty 1€ 29,5%; trong khi nam 2025 ghi nhan 1158/3321
mau duong tinh, chiém 34,9%. Su khac biét ndy c6 y nghia théng ké (p <
0,0001), phan anh xu hudng gia tang ty 1¢ NKTN gitra nam 2025 so véi 2024.
So sanh véi cic nghién ctru trong nuéc gan diy, ty 16 NKTN tai BVDK
Khanh Hoa (32,2%) cao hon dang ké so vdi béo céo tai Bénh vién E (17,3%)
[5], Bénh vién Trung wong Quan déi 108 (23,1%) [6] va Bénh vién Hitu nghi
Pa khoa Nghé An (21,41%) [10]. Ty 1¢ NKTN 32,2% trong nghién ctru nay
cling tuong ddéng véi két qua bao cdo tai Ethiopia (35,8%) [32], nhung cao
hon déng ké so v&i nghién ciru tai Nepal (15,8%) [26] va thap hon so véi ty 18
39,67% dugc bao cao tai Ghana trong giai doan 2019-2022 [7].
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Bang 3.2. Ty Ié nhiém khudn tiét niéu theo giéi ¢ bénh nhan dén khdm va
diéu tri tai BVDK Khdanh Hoa giai doan 20242025

Nim  Gioi S6 miu S6 mau Ty 18
tihnh  pgnh phAm duwong tinh  dwong p-value*®
nude titu  yikhudn  tinh (%)
Nam 1321 330 25,0
2024 Nt 1892 619 32,7 < 0,0001
Tong 3213 949 29,5
Nam 1411 413 29,3
2025  Nit 1910 745 39,0 < 0,0001
Tong 3321 1158 34,9
. Nam 2732 743 27,2
;zzri Na 3802 1364 35,9 <0,0001
Téng 6534 2107 32,2
Nam 0.0126
p-value* @ Nit < 0,0001
Tong < 0,0001

* Fisher Exact Test; ) So sanh ty 1é NKTN giita nam va nit; ® So sénh 1y 16 NKTN giita
nam 2024 va 2025.

Két qua trinh bay tai Bang 3.2 cho théy su khac biét rd rét vé ty 1€
nhiém khuén tiét niéu giira hai giéi trong toan bo giai doan nghién ctru 2024—
2025. Cu thé, nim 2024, ty 1¢ nudi cdy duong tinh & nit gidi dat 32,7%
(619/1.892), cao hon co6 ¥ nghia thong ké so voi nam gidi 1a 25,0%
(330/1.321) (p < 0,0001). Xu hudng nay tiép tuc duoc ghi nhan trong nim
2025, voi ty 1€ ¢ nir tang 1én 39,0% (745/1.910), trong khi & nam 1a 29,3%
(413/1.411), va su khac biét van duy tri ¥ nghia théng k& (p < 0,0001). Khi
phan tich gop cho ca hai nam, ty 1& nhiém khuan tiét niéu & nir giéi 1a 35,9%
(1.364/3.802), cao hon 10 rét so voi nam gidi la 27,2% (743/2.732) (p <
0,0001). Nhimng két qua nay khang dinh nir gidi 1a nhém c6 nguy co mic

nhiém khuan tiét niéu cao hon trong quan thé nghién ctru.
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Két qua nay tuong dong voi nhiéu nghién clu trong va ngoai nudc.
Nghién ctru cia Nguyén Ngoc Lan & cs (2024) tai Bénh vién Théng Nhat ghi
nhan ty 1& nhiém khuén tiét niéu & nir chiém 61%, vuot trdi so v4i nam gio1
(39%) [8]. Tuwong tu, nghién ctru cia Phan Thi Lua & ¢s (2021) tai Bénh vién
Hiru nghi Pa khoa Nghé An ciing cho thiy ty 1& & nit (24%) cao hon so voi
nam (19,37%) [10]. Cac nghién ctru tai Romania va Malawi déu ghi nhan déu
ghi nhan két qua twong tu, véi ty 18 mac ¢ nit 1an luot 14 80,6% va 58,7%, cao
hon dang ké so voi nam gidi [7, 33]. Pang chu v, tai Hoa Ky, nghién ctru cua
Jennifer Ku & cs (2023) trén hon 174.000 truong hop nhiém khuan tiét niéu
khong bién chig cho thay nir gidi chiém t6i 92,1% [34].

Su khac biét ndy chu yéu dugc 1y giai boi cac dic diém giai phiu va
sinh 1y ddc thu ¢ nir gidi. Ni¢u dao ngén hon va nim gﬁn hau mon tao diéu
kién thuan loi cho vi khuan dudng rudt, dic biét 1a Escherichia coli, xam
nhap vao hé tiét niéu. Ngoai ra, cac yéu té nhu bién do6i ndi tiét, thai ky va
thoi quen vé sinh ca nhan ciing gép phan 1am gia ting nguy co mic bénh & nit
gidi [7, 10]. Nhitng két qua nay nhan manh su can thiét ciia cac chuong trinh
truyén thong gido duc sttc khoe va cac bién phap tam soat, du phong nhiém
khuan tiét niéu phu hop, ddc bi¢t hudng toi dbi tuong phu ni tai dia phuong.

Khi phan tich theo nhém tudi, két qua cho théy co su khac biét rd rét vé
ty 16 NKTN gitta cdc nhom tudi (Bang 3.3). Cu thé, nim 2024 ty 1¢ duong
tinh ting dan theo tudi, tr 11,2% (18/161) & nhom <20 tudi 1én 24,4%
(171/702) & nhém 20-50 tudi va cao nhat & nhom >50 tudi véi 32,3%
(760/2350) (p < 0,0001). Xu hudng tuong tu ciing duoc ghi nhan trong nam
2025, voi ty 1& lan luot 1a 10,4% (14/134), 25,3% (190/750) va 39,1%
(954/2437), trong d6 nhom >50 tudi tiép tuc co ty 1& cao nhat (p <0,0001).
Khi gop s6 liéu hai nam, ty 1& nhiém khuén tiét niéu van thap nhat & nhom
<20 tu6i véi 10,8% (32/295), cao hon & nhém 20-50 tudi véoi 24,9%
(361/1452) va cao nhat & nhom >50 tudi véi 35,8% (1714/4787) (p <0,0001).

So sanh gitra hai nim trong tirng nhom tudi cho thay khong c6 sy khac biét co
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¥ nghia thong k& ¢ nhom <20 tudi va 20-50 tudi (p >0,05), trong khi nhém
>50 tudi ghi nhan sy gia ting c6 ¥ nghia thong ké vé ty 1& nhiém khuan tiét
ni€u trong nam 2025 so v4i nam 2024 (p <0,0001) (Bang 3.3).

Bang 3.3. Ty /¢ nhiém khuan tiét niéu theo nhém tuéi & bénh nhéan dén kham
va diéu tri tai BVPK Khdanh Hoa giai doan 20242025

Nim  Nhom S6 miu S6 mau Ty 18
tudi bénh phAm dwong tinh  dwong  p-value*®

nudc tiéu vi khuan  tinh (%)

<20 161 18 11,2
20-50 702 171 24 4
2024 < 0,0001
>50 2350 760 32,3
Tong 3213 949 29,5
<20 134 14 10,4
20-50 750 190 25,3
2025 < 0,0001
>50 2437 954 39,1
Tong 3321 1158 34,9
<20 295 32 10,8
Téng  20-50 1452 361 24,9
y < 0,0001
2 nam >50 4787 1714 35,8
Tong 6534 2107 32,2
<20 1
-value*
P V?z)ue 20-50 0,6712
>50 < 0,0001

* Fisher Exact Test; Y So sanh 1 1é NKTN giita cac nhém tuéi; ® So sanh 1y 16 NKTN
gitta ndm 2024 va 2025 trong tirng nhém tudi.

Xu huéng ty 1& nhiém khuan tiét niéu (NKTN) ting dan theo tudi 1a
mot dic diém dich t& hoc dién hinh va duogc nhiéu nghién ctlru trong va ngoai

nudc md ta. Bao cdo VARSS 2020 ghi nhan nhém ngudi bénh > 65 tudi
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chiém ty 16 NKTN cao nhit [20]. Tuong tu, nghién ctu ciia Nguyén Ngoc
Lan & cs (2024) tai Bénh vién Théng Nhat cho thiy khoang 80% bénh nhan
NKTN thudc nhém trén 60 tudi [8], trong khi Phan Thi Lua & cs (2021) tai
Bénh vién Hiru nghi Ba khoa Nghé An ciling ghi nhan nhom >50 tudi chiém
t61 79,6% tong s6 ca mac NKTN [10]. Mot sb béo céo trén thé gidi ciing cho
thiy xu huéng twong tu. Nghién ctru ctia Topa & ¢s (2025) tai Romania chi ra
rang nguoi cao tudi c6 nguy co NKTN cao hon do tinh trang da bénh 1y va
suy giam mién dich [33]. Tai Hoa Ky, chung E. coli giy bénh tiét niéu
(UPEC) dugc ghi nhan pho bién nhat & nhom tudi 60-69 [34], trong khi tai
Nepal, bénh nhan >60 tudi c6 kha ning mic NKTN cao hon dang ké so voi
cac nhom tré [26]. Nhiing két qua nay cing c6 nhan dinh rang tudi cao 13 yéu
t6 nguy co quan trong ddi vdi NKTN. Co ché giai thich cho hién twong nay
cha yéu lién quan dén su suy giam mién dich theo tudi, cung véi ganh ning
ngay cang gia tdng cua cac bénh ly man tinh nhu dai thdo duong, bénh than
man hodc phi dai tuyén tién 1iét & nam gigi. Bén canh do6, nguoi cao tudi
thuong co tan sut tiép xuc véi cac can thi¢p y té xam lan cao hon, dic biét 1a
dit sonde tiéu — mot yéu t6 nguy co hang dau cua NKTN lién quan dén chim
soc y té [10]. Do d6, ganh ning NKTN tai bénh vién c6 xu hudng tip trung
cht yéu & nhom bénh nhén 16n tudi. Két qua nay goi y rang cac chién lugc du
phong va kiém soat NKTN can uu tién hudng téi nhom nguy co cao ndy, dic
biét tai cac khoa Lao khoa, Noi tiét va cac don vi c¢6 tan suat thuc hién thu
thuat xAm lan cao, nham giam ty 1€ méac va nang cao hi¢u qua diéu trj.

3.1.3. Thanh phin cac tdc nhan vi khuin giy nhiém khuin tiét niéu

Ty 16 NKTN do vi khudn Gram am va Gram duong ¢ bénh nhan dén
kham va diéu tri tai BVDPK Khanh Hoa giai doan 2024-2025 c6 su khac biét
rd rét. Két qua nghién ctru trinh bay ¢ Hinh 3.3 cho thay vi khuan Gram am
chiém dén 84,4% (1779/2107) céac truong hop NKTN, cao hon 5.4 1an so véi
nhoém vi khuan Gram duong, chi chiém 15,6% (328/2107). Su chénh 1éch 1
rét ndy phan anh vi khuan Gram am la cin nguyén chinh gy NKTN tai
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BVDK Khanh Hoa. Khi phan tich riéng theo nim, két qua nim 2024 cho thiy
vi khudn Gram am chiém 83,9% (796/949), trong khi vi khuan Gram duong
chi chiém 16,1% (153/949). Nam 2025, ty 1& nay lan luot 1a 84.9%
(983/1158) ddi véi vi khuan Gram am va 15,1% (175/1158) dbi vé6i vi khuan
Gram duong. Ty 1é vi khuan Gram &m gita nam 2024 va 2025 khong c6 su
khac biét dang ké, két qua nay ciing twong tu ddi véi nhém Gram dwong, cho
thay tinh 6n dinh ctia mo hinh vi sinh gy bénh trong sudt giai doan khao sat.
Diéu nay ham y rﬁng cac dic diém dich té hoc cta nhiém khuan tiét niéu tai
dia phuong it ¢6 sy bién dong ngan han, qua d6 cung cap co so thuc tién quan
trong cho viéc dinh hudng diéu tri khang sinh kinh nghiém va xay dung cac

chién luoc kiém soat nhiém khuan phu hop.
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Hinh 3. 3. Ty Ié nhiém khudn tiét niéu do vi khuan Gram am va Gram duwong
& bénh nhan dén kham va diéu tri tai BVDK Khdnh Hoa giai doan 2024-2025
Tai Viét Nam, nhiéu nghién ciru da ghi nhan vi khuan Gram am 1a cin
nguyén chi yéu gy nhiém khuan tiét niéu. Nghién ctru cia Nguyén Thi Van
& s (2023) tai Bénh vién Pa khoa tinh Bac Ninh cho thay ty 18 NKTN do vi
khuan Gram am chiém t&i 86,2%, trong khi vi khuan Gram duong chi chiém
13,8% [21]. B4o c4o ciia Nguyén Ngoc Lan & cs (2024) tai Bénh vién Thong
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Nhét (TP. H6 Chi Minh) ciing ghi nhan ty 1& vi khuan Gram am 1a 85,5% so
v6i 8,8% cua vi khuan Gram dwong [8]. Tai Bénh vién E (Ha Noi), Nguyén
Thi Nga & c¢s (2025) ghi nhan ty 1& nay lan luot 1 62,3% va 15,4% [5]. Pang
chu ¥, nghién ctru ctia Tran Qubc Huy & cs (2023) tai Bénh vién Da khoa tinh
Kién Giang ghi nhan ty 1¢ vi khuan Gram am lén t6i 90,9% [22]. Céac nghién
ctru khac nhu ctia Phan Thi Lua & ¢s (2021) tai Bénh vién Hiru nghi Pa khoa
Nghé An [10] va Lé Ha Long Hai & cs (2024) tai Bénh vién Quéan y 103 [3]
cling cho thay ty 1& vi khuan Gram am dao dong tir khoang 75% dén trén 90%.
Nhiing két qua nay khong chi phan anh tinh pho bién ma con cing cb vai tro
chi phéi ctia vi khudn Gram am trong cin nguyén NKTN tai cic co so y té &
Viét Nam.

Mot s6 nghién ciru trén thé gidi cling cho thdy xu hudng tuong tu. Tai
Ghana, vi khuan Gram am chiém 71,93% trong céac truong hgp NKTN & phu
nit, so voi 22,28% cua vi khuan Gram duong [7]; trong khi d6 tai Malawi, ty
1& tuong ung 1a 74,1% va 25,9% trén cac mau bénh phim nudc tiéu [2].
Tuong ty, cac nghién ctu tai Ethiopia va Nepal lan luot ghi nhan ty 18 vi
khuan Gram am 12 87,9% [32] va khoang 83,7% [26]. Pang chu y, nghién ctru
gan day ctia Giuliano & ¢s (2025) tai Y cho thdy NKTN do vi khuan Gram
am & bénh nhan cao tudi nhap vién chiém ty 1& 100% [1]. Nhin chung, mic du
ty 18 cu thé c6 thé thay d6i theo dic diém dan sd, khu vuc dia 1y va bdi canh
cham soc y té, vi khuan Gram am van duoc xac dinh 1a nhoém tac nhan chiém
uu thé va dong vai tro 1a nguyén nhan chinh gdy NKTN tai Viét Nam va
nhiéu qudc gia trén thé gisi.

Khi phan tich cu thé thanh phan loai vi khuan nhém Gram &m phan lap
tir mau nudc tiéu cia bénh nhan dén kham va diéu tri NKTN nam 2024-2025

cho thdy c6 su khac biét dang ké giira ty 16 nhiém cac loai vi khuan (Bang
3.4).
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Bang 3.4. Ty Ié cdc loai vi khudn Gram am gdy nhiém khudn tiét niéu ¢ bénh
nhdn dén kham va diéu tri tai BVDK Khdanh Hoa giai doan 2024—2025

Loai vi khuin Nim 2024 Nim 2025  Tong
(n=949) (n=1158) (n=2107) p-value*®
n % n % n %

Escherichia coli 488 51,4 615 53,1 1103 52,3 0,4562

Klebsiella pneumoniae 135 14,2 133 115 268 12,7 0,0657
Pseudomonas aeruginosa 43 45 74 6,4 117 56 0,0693

Proteus mirabilis 36 38 47 41 83 39 0,8222
Acinetobacter baumannii 25 26 36 3,1 61 29 0,6019
Céc loai khac” 69 73 78 60 147 70 06677
p-value** @ <0,0001 <0,0001 <0,0001

*Fisher Exact Test; **Chi-Square test; W So sanh ty 1é nhié}n trong tung lodi vi khudn gitta nam
2024 va 2025; @ So sanh ty 1¢é nhiém gitta cdc lodi vi khuan; *Cac lodi khac gom: Alcaligenes
faecalis, Burkholderia cepacia, Burkholderia pseudomallei, Chryseobacterium indologenes,
Citrobacter koseri, Elizabethkingia meningoseptica, Enterobacter aerogenes, Enterobacter
cloacae, Morganella morganii, Providencia rettgeri, Stenotrophomonas maltophilia, Citrobacter
freundii, Proteus vulgaris, Klebsiella oxytoca, Serratia marcescens, Pseudomonas putida,
Salmonella sp.

Két qua nghién ctru cho thdy nam 2024 ghi nhan dugc trong sb céc
chung vi khuan Gram am phan lap duoc, Escherichia coli chiém ty 1& cao
nhat 51,4% (488/949). Nam 2025, trén tong s6 1.158 ching phan lap, E. coli
chiém dén 53,1% (615/1158). Tinh chung 2 niam, E. coli chiém 52,3%
(1.103/2107), qua d6 khang dinh vi khuan nay c6 vai trd 1 cin nguyén hang
dau trong NKTN.

Pimng thir hai 1a Klebsiella pneumoniae, voi ty 1€ 14,2% (135/949)
trong nam 2024 va 11,5% (133/1158) trong nam 2025; tinh chung 2 nam, K.
pneumoniae chiém ty 1¢ 12,7% (268/2107). Piéu nay cho thiy K. pneumoniae
1a tac nhan quan trong th hai sau E. coli trong nhém vi khuan Gram am.

Bén canh d6, cc loai vi khuan Gram &m phat hién voéi ty 1& thip hon
nhu Pseudomonas aeruginosa (4,5% nam 2024) va 6,4% (nam 2025) va ty 1¢

chung 2 nam 1a 56%. Mot sd loai khac nhu Proteus mirabilis va
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Acinetobacter baumannii, ty 1& phan 1ap tuong dbi thap va it bién dong qua
hai ndm. P. mirabilis chiém 3,8% (nim 2024) va 4,1% (nam 2025), tong cong
3,9%; trong khi d6 A. baumannii ghi nhan ty 1 tuong ung la 2,6% (2024) va
3,1% (2025), véi ty 1¢ chung dat 2,9%, con lai cac loai Gram am it gip chiém
7,0%, phan anh sy hién dién da dang cta céac tac nhan co hoi it gap hon.

Phén tich thdng ké cho thiy su khac biét vé ty 1¢ giita cac loai vi khuan
trong tirng nam cling nhu trong toan bd giai doan nghién ctru déu c6 y nghia
théng ké cao (p < 0,0001). Tuy nhién, khi so sanh riéng 1¢ timg loai gitta hai
nam, su khac biét khong c6 y nghia thong ké (p > 0,05), cho thay thanh phan
loai vi khuan Gram 4m giy nhiém khuan tiét niéu tai BVDK Khanh Hoa
tuong dbi 6n dinh qua 2 nam, véi E. coli ludn giit ty 1é cao nhat.

Nhiéu nghién ctru tai Viét Nam ciing cho thay Escherichia coli 12 tac
nhan gy nhiém khuan tiét niéu pho bién nhat. Dit lidu tir bdo cao giam sat
khang khang sinh qudc gia (VARSS, 2020) cho thay E. coli chiém ty 1é cao
nhat trong s6 cac vi khuin phan 1ap, dic biét trong bénh pham nudc tiéu véi
ty 1& 1én t6i 43,8% [20]. Nghién ctru cin nguyén NKTN ctia mot s6 tic gia
nhu Nguyén Ngoc Lan & c¢s (2024) tai Bénh vién Thong Nhat (TP. Ho Chi
Minh) ciing ghi nhan E. coli chiém 54,6% [8]; Nguyén Thi Van & cs (2023)
tai BVDK tinh Bac Ninh ghi nhén ty 1& nhiém E. coli 1a 54,3% [21]; Phan Thi
Lua & cs (2020) tai Bénh vién H{tu nghi Pa khoa Nghé An ghi nhéan 40,26%
[10]; trong khi Ngd Xuan Thai (2018) tai cac khoa tiét niéu ndi tra TP. Ho
Chi Minh bao cdo ty 18 1én t6i 56,9% [9]. Ngoai ra, Pham Hién Anh & cs
(2022) tai Bénh vién Thu Ciic ciing ghi nhan ty 16 41,58% [6]. Trén thé gidi,
vai trd uu thé cua E. coli trong NKTN ciing dugc bao cdo qua nhiéu nghién
ctru, nhu Shakya & ¢s (2019) tai Nepal ghi nhan 62,1% [26], Bwanali & cs
(2025) tai Malawi ghi nhan 37,6% [2] va Van Driel & cs (2019) tai Ha Lan
ghi nhén t6i 83% trong nhiém khuan tiét niéu [35]. Nhiing bang chimg nay
cho thay E. coli ludn 1a tac nhan chiém wu thé tuyét ddi trong nhiém khuan

tiét niéu, bat ké su khac biét vé dia Iy hay quan thé nghién ciru.
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Dbi voi vi khuan Klebsiella pneumoniae, mic du khéng chiém uvu thé
nhu E. coli, ddy van 1a mot trong nhitng tac nhan Gram am quan trong,
thuong dung thir hai hodc tht ba trong cac nghién ctru vé nhiém khuan tiét
ni€u. Tai Viét Nam, bao cao VARSS (2020) ghi nhan K. pneumoniae chiém
13,3% tong s ching va khoang 11,4% trong cidc mau nudc tiéu [20]. Ty 1¢
NKTN lién quan K. pneumoniae ciing duoc bao cao & mot sd nghién ctru nhu
Nguyén Ngoc Lan & ¢s (2024) ghi nhan 12,1% tai Bénh vién Thong Nhét [8];
Nguyén Thi Nga & cs (2025) tai Bénh vién E ghi nhan 10,0% [5]; Nguyén
Thi Van & cs (2024) tai BVDK Bic Ninh ghi nhan 8,6%; Phan Thi Lua & cs
(2020) tai BV Hiru nghi Pa khoa Nghé An ghi nhan 12,99% [10]; trong khi
nghién ctru ciia Pham Hién Anh & cs (2022) tai Bénh vién Thu Cuc chi ghi
nhan 5,79% [6]. Trén thé gidi, xu huéng nay ciing twong tu, v4i cac nghién
ctru cuia Shakya & ¢s (2021) tai Nepal ghi nhan 10,2% nhiém K. pneumoniae
[26], Bwanali & cs (2025) tai Malawi ghi nhan 9,7% [2] va Giuliano & cs
(2025) ta1 Y ghi nhan ty 1€ cao hon (20,5%) & bénh nhan cao tudi nhap vién
[1]. Nhin chung, mic du c6 ty 1& thap hon so véi E. coli, K. pneumoniae van
giilt vai trd quan trong trong cin nguyén nhiém khuan tiét niéu, dic biét trong
cac bdi canh bénh vién va nhém bénh nhan c6 yéu té nguy co, déng thoi 13 tac
nhan dang luu ¥ do xu hudng gia ting khang khang sinh trong nhitng nam gan
day.

Bén canh 02 tac nhan phd bién 1a E. coli va K. pneumoniae, mot s6 loai
Gram am c6 ty 1& thap hon nhu P. eruginosa (5,6%) ciing di dugc béo cao
phat hién trong mot sé nghién ctru trude day. Cu thé nhu bdo cdo gidm sat
khang khang sinh tai Viét Nam nam 2020 cho thdy P. aeruginosa chiém
khoang 8,5% trong bénh pham nudc tiéu [20]. Nghién ciru ctia Nguyén Ngoc
Lan & cs (2024) tai Bénh vién Théng Nhat ciing ghi nhan ty 1& tuong tu 1a
6,9% [8]. Du ty 18 hién dién trong nudc tiéu thuong dudi 10%, day 1a tac nhan

gay nhiém khuan bénh vién quan trong, dac bi¢t & nhiing bénh nhéan co6 su can
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thiép ctia cac thiét bi y t& nhu éng thong hodc c6 bénh Iy man tinh. Pang luu
y, P. aeruginosa thuong biéu hién muc do da khang thudc & mirc cao.

Ngoai ra, mic du thudng chiém ty 1¢ rat thap, Proteus mirabilis ciing 1a
mot tac nhan gy NKTN gip & ca cong dong va bénh vién (chiém 3,1% theo
VARSS 2020) [20]. Sy hién dién cta vi khuan nay dic biét quan trong trong
cac truong hop nhidm khudn lién quan dén soi tiét niéu do kha ning tiét
enzyme urease lam kiém hoéa nudce tiéu, tao diéu kién hinh thanh soi san ho va
cac 6 nhiém khuan khu tra [9]. Pbi véi loai vi khuan Acinetobacter
baumannii, nghién ctru ctia chiing t6i phat hién tac nhan nay chiém 2,9%. Pay
khong phai 13 vi khudn pho bién trong hé tiét niéu, tuy nhién du ty 1¢ thap, A.
baumannii 1a moi de doa nghiém trong do dic tinh "siéu khang thudc" cua
ching. Bao cao giam sat khang khang sinh nam 2020 cta Viét Nam (VARSS)
ghi nhan c6 t6i 87,8% ching thudc loai vi khuan nay da khang carbapenem —
nhom khang sinh cudi str dung trong diéu tri nhiém khuan, gay ra nhiing thach
thuc cuc 16n trong viéc lya chon khang sinh diéu tri. Mot sb loai Gram am it
gip khac trong nghién ctru cling duoc phat hién chiém 7,0%, gém cac tac
nhan co hoi nhu Enterobacter spp., Citrobacter spp., hay Serratia
marcescens. Sy hién dién da dang cua ching minh chung cho phé vi khuan
gdy bénh dang ngdy cang mé rong, dic biét trong cac truong hop nhiém
khuén tiét niéu phtrc tap hodc trén bénh nhan suy giam mién dich, noi céc tac
nhan it doc luc hon van c6 thé giy ra cac bién ching ning nhu nhiém khuan
huyét va sbc nhiém khuén [9].

Thanh phan loai vi khuan Gram dwong gdy nhiém khuan tiét niéu ¢
bénh nhan dén kham va diéu tri tai BVDK Khanh Hoa giai doan 2024-2025
dugc mo ta va trinh bay ¢ Bang 3.5. Két qua nghién ctru cho thiy co sy khac
biét rd rét gitra cac loai, dong thoi thanh phan cac loai khong c6 su khac biét
dang ké giita hai nim nghién ctru. Nhin chung, nhém Enterococcus spp.

chiém uu thé so véi cac loai Gram duong khéc, trong khi céc tic nhan nhu



46

Staphylococcus aureus va Streptococcus agalactiae ghi nhéan ty 1& thip hon

dang ké.

Bang 3.5. Ty Ié cdc logi vi khudn Gram dwong gdy nhiém khudn tiét niéu ¢
bénh nhdn dén kham va diéu tri tai BVDK Khanh Hoa giai doan 2024—2025

Loai vi khuin Nim 2024 Nim 2025  Tong
(n=949) (n=1158) (n=2107) p-value*®

n % n % n %

Enterococcus faecium 65 6,8 63 54 128 6,1 0,1994
Enterococcus faecalis 51 54 64 55 115 55 0,9234
Streptococcus agalactiae 12 1,3 20 1,7 32 15 0,4750
Staphylococcus aureus 1 12 10 09 21 10 0,5164
Céc loai khac” 14 15 18 16 32 15 1

p-value** @ < 0,001 < 0,001 < 0,001

*Fisher Exact Test; **Chi-Square test; © So sdnh ty Ié nhiém trong tirng lodi vi khudn giita ndm
2024 va 2025; @ So sanh ty 1é nhiém giita cdc lodi vi khudn. Cac loai khac gdm: Staphylococcus
saprophyticus, Streptococcus pyogenes, Corynebacterium sp., Corynebacterium striatum,
Streptococcus anginosus.

Két qua phan tich ndm 2024 cho thy, Enterococcus faecium 1a loai chiém
ty 18 cao nhat vai 6,8% (65/949), tiép theo 1a Enterococcus faecalis voi 5,4%
(51/949). Cac loai con lai chiém ty 18 thap hon, bao gom Streptococcus
agalactiae 1,3% (12/949) va Staphylococcus aureus 1,2% (11/949). Mot s loai
Gram duong hiém gip khac chi chiém 1,5% (14/949), cho thay sy phan bé tap
trung chi yéu vao hai loai Enterococcus. Su khac biét vé ty 1¢ giita cac loai vi
khuén trong nim 2024 ¢ ¥ nghia thong ké (p < 0,001), phan anh su vu thé rd rét
ctia nhom Enterococcus spp. trong cin nguyén nhiém khuan tiét niéu lién quan
dén vi khuan Gram dwong. Tuong tu, trong nam 2025, E. faecium van duy tri ty
1é cao nhat véi 5,4% (63/1158), E. faecalis chiém 5,5% (64/1158), Streptococcus
agalactiae (1,7%) va S. aureus (0,9%) van chiém ty 1& it hon. Su bién dong
thanh phan loai vi khudn Gram dwong khong c6 su khéc biét ¢6 ¥ nghia théng ké
khi so sanh gitra nam 2024 va nam 2025 (p > 0,05).
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Khi phan tich gop chung hai nam, ty 1¢ nhiém E. faecium 1a 6,1%, tiép
theo la E. faecalis 5,5%. Hai loai nay dong vai tro chu dao trong nhom vi
khuan Gram duong gdy nhiém khuan tiét niéu, vuot tréi so véi cac tic nhan
con lai. Streptococcus agalactiae va Staphylococcus aureus chi chiém ty 16
1an luot 13 1,5% va 1,0%. Nhu vay, két qua nghién ctru cho thdy Enterococcus
spp., dac biét la E. faecium va E. faecalis, 1a nhitng can nguyén chinh trong
nhiém khuan tiét niéu do vi khuan Gram duong tai BVDK Khanh Hoa.

Tai Viét Nam, cé4c lodi vi khuan Gram dwong gay nhiém khuan tiét niéu
cling da dugc mo ta. Dit liéu gidm sat khang khang sinh qubc gia (VARSS)
ghi nhan E. faecalis chiém 6,2% trong mau nudc tiéu, trong khi E. faecium
chiém 5,7% [20]. Mot s6 nghién ciru tai cac co s y té trong nudc ciing phan
anh xu hudng tuong tu. Cu thé, tai Bénh vién Théng Nht, Nguyén Ngoc Lan
& ¢s (2024) ghi nhan Enterococcus spp. chiém 4,6% trong cac trudng hop
NKTN, trong khi S. aureus va S. agalactiae chi chiém ty 1¢ thap (lan luot
1,0% va 1,3%) [8]. Tai Bénh vién E, Nguyén Thi Nga & cs (2025) cho thiy E.
faecium la tac nhan Gram duong hang dau véi ty 1& 8,1%, tiép theo 1a E.
faecalis (4,3%), trong khi S. aureus chi chiém 0,8% [5]. Tai cac co sO y té
khac nhu BVDK tinh Bic Ninh [21], Bénh vién Hitu nghi Pa khoa Nghé An
[10], BVDK tinh Kién Giang [22] hay Bénh vién Quan Y 103 [3], ty 1¢
Enterococcus spp. trong NKTN ciing dugc bao cao dao dong tir 4-10%, trong
khi S. aureus thuong chiém ty 1& thap hon trong nhiém khuan tiét niéu.
Streptococcus agalactiae nhin chung duoc ghi nhan voi ty 18 thap (< 2%), phu
hop v6i vai tro th yéu cua tac nhan nay trong NKTN. Trén thé gidi, xu
huéng phan bé cac vi khuan Gram duong ciling twong dong véi cac bao cao
tai Viét Nam. Dit liéu tir hé thdng GLASS ctia T6 chirc Y té Thé gigi (WHO)
nam 2025 cho thdy déi véi NKTN, Enterococcus van chiém ty 1& cao trong
nhom Gram duong [17]. Nghién ctru ctia Bwanali & c¢s (2025) tai Malawi ghi
nhan E. faecalis chiém 5,8% va cac loai Enterococcus khac chiém 2,7% [2].

Tuong tu, Shakya & cs (2021) tai Nepal bao cao ty 16 Enterococcus la 9,9%,
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cao hon so véi S. aureus (3,5%) trong cac mau nudc tiéu [26]. Pang chu v,
bao cdo gan day cta Broughton & cs (2025) ddi v6i nhiém khuan tiét niéu
phtic tap cho thay Enterococcus spp. c6 thé nam trong ba tic nhan hang dau ¢
bénh nhan ndi tra, voi ty 18 1én téi 22% tai mot s6 khu vuc trén thé gisi [4].
Nguoc lai, nghién ctru cua Afeke & cs (2025) tai Ghana ghi nhan S. aureus lai
|2 thc nhan Gram duong pho bién nhit véi ty 18 15,16% & phu nit mic nhiém

khuan tiét niéu [7].

3.2. THUC TRANG KHANG KHANG SINH CUA CAC CHUNG VI
KHUAN GAY NHIEM KHUAN TIET NIEU TAI BENH VIEN PA
KHOA KHANH HOA GIAI POAN 2024-2025

3.2.1. Thuc trang khing Khang sinh ciia cic vi khuin Gram am
pho bién gay NKTN tai BVDPK Khanh Hoa giai doan 2024—-2025

3.2.1.1. Thuc trang khdng khdng sinh ciia vi khudn E. coli phan Igp
tir bénh nhan NKTN tai BVDK Khanh Hoa nam 2024-2025

Tinh hinh khéng khang sinh ctia vi khuan E. coli phan 1ap tir bénh nhan
NKTN tai BVDK Khanh Hoa nam 2024-2025 duogc trinh bay tai Bang 3.6,
Hinh 3.4, Hinh 3.5 va Bang 3.7.

Két qua Bang 3.6 cho thay muc ¢ khang khang sinh c6 su khéac biét 16
rét giita cac nhom khang sinh khéac nhau, trong khi xu huéng bién dong theo
thoi gian giita hai nam 2024 va 2025 twong d6i 6n dinh ddi véi phan 16n cac
khang sinh duoc khao sat. Trong nhom p-lactams, E. coli ¢6 ty 1¢ khang rat
cao dbi voi ampicillin va khong c6 sy khac biét ty 1¢ khang qua hai nim
(90,8% nam 2024 va 89,8% nam 2025; p > 0,05). Piéu niay cho thay
ampicillin da g'?m nhu mat hoan toan hiéu lyc trong diéu tri nhiém khuan tiét
niéu do E. coli tai Khanh Hoa. Két qua nay tuong dong voi nhiéu nghién ctru
trong nuéc nhu Nguyén Thi Van & cs (2024) tai BVPK tinh Bac Ninh
(91,8%) [21], Phan Van Hau & cs (2024) tai Bénh vién E (90,2%) [28] va
Tran Quéc Huy & cs (2023) tai BVDK tinh Kién Giang (97,9%) [22]. G mot
s6 qudc gia phat trién trén thé gidi, mac du ty 18 khang ampicillin & mic thap

hon (khoang 30-50%), song van duy tri & mirc cao, phan anh dic diém khang
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thudc phd bién va kéo dai cia khang sinh nay do lich st st dung rong rai

trong nhiéu thap ky [17].

Bang 3.6 Ty I¢ khang khang sinh cua E. coli phdan lap tir bénh nhan NKTN
dén khém va diéu tri tai BVDK Khdnh Hoa nam 2024-2025

Khéang sinh Ty 1€ khang khang sinh ciia
E. coli, n (%) p-value*
Niam 2024 Nim 2025  Tong
(n=488) (n=615) (n=1103)
Nhom p-lactams
Ampicillin 443 (90,8) 552 (89,8) 995 (90,2) 10,6107
Cefuroxime 205 (42,0) 427 (69,4) 632 (57,3) <0,0001
Cefotaxime 137 (28,1) 397 (64,6) 534 (48,4) <0,0001
Ceftazidime 239 (49,0) 247 (40,2) 486 (44,1) 10,0041
Ertapenem 35 (7,2) 50 (8,1) 85 (7,77 05719
Imipenem 15 (3,1) 26 (4,2) 41 (3,7)  0,3403
Meropenem 13 (2,7) 23 (3,7) 36 (3,3) 0,3943
Nhom két hop véi chat
trc ché p-lactamase
Piperacillin/Tazobactam 87 (17,8) 126 (20,5) 213(19,3) 0,2828
Ampicillin/Sulbactam 309 (63,3) 253 (41,1) 562 (51,0) <0,0001
Nhém Aminoglycosides
Gentamicin 188 (38,5) 246 (40,0) 434 (39,3) 10,6203
Nhom Quinolones
Ciprofloxacin 391 (80,1) 488(79,3) 879(79,7) 10,7636
Nhém tc ché
con duong folate
Trimethoprim/
Sulfamethoxazole 328 (67,2) 405 (65,9) 733(66,5) 0,6534
Nhom Polymyxins
Colistin 0 (0,0) 0(0,0) 0 (0,0) -

*Fisher Exact Test.
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Dbi v6i nhom cephalosporin thé hé 2 va 3, két qua nghién ctru ghi nhan
xu huéng gia ting rd rét vé ty 1é khang trong nam 2025 so véi nam 2024. Cu
thé, ty 1& khang cefuroxime ting tir 42,0% (205/488) 1én 69,4% (427/615),
trong khi cefotaxime tang tur 28,1% (137/488) 1én 64,6% (397/615); su khac
biét nay déu c6 y nghia thdng ké (p < 0,001). Riéng ddi vé6i ceftazidime, ty 16
khang & murc 49,0% nam 2024 va 40,2% nam 2025 (Bang 3.6). Khi so sanh
v6i cac nghién ctru khac & Viét Nam cho thdy, d6i véi cephalosporin thé hé 2
nhu cefuroxime, ty 1¢ E. coli gdy NKTN khang 69,4% trong nghién ctru cua
ching t6i cao hon so v&i két qua cia Pham Hién Anh (2022) tai BVPK Quéc
té Thu Cutc (40,0%) [6], nhung twong dwong véi nghién ctru cta Phan Thi
Lua (2021) tai Bénh vién Htru nghi Pa khoa Nghé An (65,05%) [10] va
Nguyén Thi Véan (2024) tai BVDK tinh Bic Ninh (64,7%) [21]. Pdi véi cac
cephalosporin thé hé 3, ty 1& khang cefotaxime trong nghién ciru ctia chung toi
(64,6%) tuong dong vai két qua ciia Nguyén Thi Van (2024) tai BVDK tinh
Bic Ninh (67,2%) [21] va Nguyén Thi Nga (2025) tai Bénh vién E (60,2%)
[5], nhung thap hon nghién ctru cia Lé Ha Long Hai (2024) tai Bénh vién
Quan Y 103 (73,33%) [3]. Ty 1é E. coli khang ceftazidime ciing tuong dong
v6i mot s6 bao cao khac nhu tai Bénh vién Quan Y 103 (45,45%) [3] Bénh
vién Thong Nhat (50,6%) [8], BVDK Bic Ninh (47,5%) [21] va Bénh vién E
(37,3%) [5]. Pang cht y, mot sé nghién ctru ghi nhan muc khang cao, dién
hinh nhu Tran Quéc Huy (2023) tai BVDK tinh Kién Giang véi ty 18 E. coli
gay NKTN khang ceftazidime va ceftriaxone 1an luot 1a 88,5% va 87,5% [22].
Ngoai ra, nghién ctru cua Phan Thi Lua (2021) tai Nghé An cling ghi nhan ty
1¢ khang cac cephalosporin thé hé 3 dao dong tir 57,53% dén 65,05% [10],
trong khi Pham Hién Anh (2022) tai BVDK Quéc té Thu Cuc bao cdo mirc
khang thap hon (ceftriaxone 31,4% va ceftazidime 17,1%) [6]. So sanh véi di
lidu gidm sat khang khang sinh qudc gia, bio cdo VARSS (2020) ghi nhan ty
1¢ khang ceftriaxone cta E. coli 1a 67,9% tuong dong véi mirc d6 khang cao

trong nghién ciru nay [20]. Piéu niy cho thay tinh trang khang cephalosporin
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thé hé 2 va 3 d3 lan rong va c6 xu hudng gia ting tai nhiéu khu vuc trong ca
nudc va hiéu luc ctia cic cephalosporin thé hé 2 va 3 vén gilt vai tro quan
trong trong diéu tri NKTN dang suy giam rd rét, kéo theo nguy co gia ting
that bai diéu tri, kéo dai thoi gian nam vién va 1am ting ganh ning chi phiy
té. Trén thé gidi, theo hé thong giam sat GLASS ctia WHO (2023), ty 18 E.
coli khang cephalosporin thé hé 3 trong NKTN thudng vuot qua 30%, dic
biét cao tai khu vuc Pong Nam A (67,3%) [17]. Két qua nay ciing twong dong
véi nghién ctru cua Bwanali & cs (2025) tai Malawi, ghi nhan ty 1¢ E. coli
khang ceftriaxone dao dong tr 63,0% dén 72,4% [2]. E. coli khang
ceftriaxone cling dugc bao cdo Nghién ctiru ciia Haindongo & cs (2022) tai
Namibia (22%) [36], Kebede & cs (2025) tai Ethiopia (28,6%) [37], Yu & cs
(2025) tai Han Quéc (16,4%) [38], tai Trung Qudc (32,71%) [39].

Péi voi cac khang sinh carbapenems, két qua Bang 3.6 cho thiy ddi
voi ertapenem ty 1€ khang ghi nhan 1a 7,2% (35/488) vao ndm 2024 va tang
1én 8,1% (50/615) vao ndam 2025, vai ty 1€ chung cho ca hai ndm 1a 7,7%
(85/1103). B6i voi imipenem, ty 1¢ khang thap hon so véi ertapenem, lan luot
1a 3,1% (15/488) trong ndm 2024 va 4,2% (26/615) trong ndm 2025, véi ty 1€
chung 1a 3,7% (41/1103). Tuong tu, meropenem ghi nhan ty 1¢ khang ¢ muc
2,7% (13/488) nam 2024 va 3,7% (23/615) nam 2025, ty 1€ chung 1a 3,3%
(36/1103). Két qua nay cho thay E. coli khang carbapenems con ¢ mirc thip
(dao dong tir 2,7% dén 8,1%) va chua ghi nhan su khac biét c6 ¥ nghia théng
ké gilra hai naim 2024 va 2025 (p > 0,05), cho thay hiéu luc diéu tri van duoc
duy tri, song ddy 1a mot ddu hiéu dich t& dang lo ling. Carbapenems duoc
xem 1a “Iya chon cudi cing” trong diéu tri cac nhiém khuan niang hodc nhiém
trung do vi khuan da khang thudc, vi vy viéc phat hién cac ching E. coli
khang carbapenem trong nghién ciru nay c6 thé 1a chi bio sém cho nguy co
lan rong cila cac co ché khang nghiém trong nhu carbapenemase. Diéu nay
dit ra yéu cau cap thiét trong viéc giam sat chit ché va str dung hop 1y nhém

khang sinh nay nham han ché sy gia ting khang thubc trong twong lai. So
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sanh voi cac nghién ctru khac ¢ nudc ta cho thdy ciing c6 sy khac biét nhét
dinh ty 18 E. coli khang carbapenem giita cac co s y t& va khu vuc dia 1y.
Nghién ctru ctia Tran Qubc Huy & cs (2023) tai BVDK tinh Kién Giang ghi
nhan ty 16 khang ¢ mirc rat cao, v6i imipenem va meropenem lan luot 13
31,8% va 32,8% [22]. Tuong tu, Lé Ha Long Hai (2024) tai Bénh vién Quan
Y 103 ciing ghi nhan ty 1¢ khang ¢ mirc dang ké, véi meropenem 1a 17,78%
va imipenem 13 15,56%, mic du ertapenem van con duy tri d6 nhay cam hoan
toan [3]. Nguoc lai, mot s6 ctru khéc tai Viét Nam ghi nhén ty 18 khang ¢ mirc
thap dén trung binh, tuong dong véi két qua cua nghién ciru cta chung toi tai
Khanh Hoa. Cu thé, Nguyén Thi Van & cs (2024) tai BVDK tinh Bic Ninh
bao cao ty 1é khang 1a 9,5% dbi v6i imipenem va 7,9% d6i voi meropenem
[21]; Phan Thi Lua (2021) tai Bénh vién H{ru nghi Pa khoa Nghé An ghi
nhan ty 1¢ khang 1an luot 13 7,53% (imipenem), 6,45% (ertapenem) va 4,3%
(meropenem) [10]. Tuong ty, Pham Hién Anh (2022) tai BVDK Quéc té Thu
Ctic cho thiy ty 1¢ khang rat thip v6i imipenem (6,1%) va meropenem (1,9%)
[6], trong khi Nguyén Thi Nga & cs (2025) tai Bénh vién E ghi nhan muc
khang dao dong tir 1,8% dén 6,2% [5]. Pang chi ¥, nghién ctru ciia Nguyén
Ngoc Lan & ¢s (2024) tai Bénh vién Thong Nhat cho thay E. coli van duy tri
d6 nhay cam trén 90% véi carbapenem, voi ty 18 khang thap (ertapenem
3,4%; meropenem 3,0%:; imipenem 1,6%) [8]. Trén thé gidi, mot sé nghién
ctru cling ghi nhan ty 1¢ E. coli gdy NKTN khang carbapenem nhin chung con
rat thap. Nghién ctru ctia Kaye & cs (2021) tai Hoa Ky cho thay ty 1¢ khang
gan nhu khong dang ké [27], trong khi van Driel & cs (2014) tai Ha Lan ghi
nhan muc do nhay cam voi carbapenem dugc bao ton gan nhu tuyét ddi [35].
Gan day, Zhang & cs (2024) tai Trung Qudc ciing bao cdo ty 1& khang
imipenem chi & mtrc 0,94% [39], ciing cb thém nhan dinh rang carbapenem
van 12 nhom khang sinh ¢6 hiéu luc cao trén pham vi toan cau.

Dbi voi nhom B-lactam phdi hop voi chét e ché B-lactamase, két qua

nghién ctru cho thay piperacillin/tazobactam duy tri ty 1¢ khang & muc trung
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binh va twong ddi 6n dinh qua hai nim nghién ctru (17,8% nim 2024 va
20,5% nam 2025; p > 0,05), cho théy hiéu luc cua phéi hop nay van con duoc
duy tri & muc nhat dinh trong thuc hanh lam sang. Nguoc lai,
ampicillin/sulbactam ghi nhén ty 1é khang cao hon dang ké (63,3% nam 2024
va 41,1% nam 2025) (Bang 3.6). Khi so sanh vdi cac nghién ciru khac cho
thiy voi piperacillin/tazobactam trong nghién ciru nay twong dong voi bao
cdo ciia Nguyén Thi Nga & cs (2025) tai Bénh vién E (18,4%) [5], Nguyén
Ngoc Lan & c¢s (2024) tai Bénh vién Thong Nhat (17,1%) [8] va Nguyén Thi
Van & cs (2024) tai BVPK tinh Bic Ninh (16,1%) [21]. Tuy nhién, mot so
nghién ciru van ghi nhan mirc khang cao hon, dién hinh nhu Pang Thi Soa
(2022) tai Bénh vién San Nhi Nghé An (~35%) [11], cho thay su khac biét
giita cac co s¢ diéu tri. Pbi voi ampicillin/sulbactam, ty 1& khang cao trong
nghién ctru cua chiing t61 cling phu hop véi1 xu huong chung da dugce ghi nhan
tai nhiéu bénh vién & Viét Nam. Cu thé, tai Bénh vién Hitu nghi Pa khoa
Nghé An bao cao ty 1€ khang khang sinh nay la 55,38% [10], Bénh vién
Théng Nhat (46,5%) [8], Bénh vién San Nhi Nghé An (35%). Nguoc lai, mot
s6 co so nhu Bénh vién Pa khoa Qudc t& Thu Cuc [6] va BVDK tinh Bic
Ninh [21] ghi nhan muc khang thap hon (1an luot 26,3% va 14,8%), cho thiy
su khac biét dang ké giita cac tuyén bénh vién va cé thé lién quan dén mé
hinh stir dung khang sinh cling nhu ty 1€ luvu hanh cac chung sinh ESBL. Dang
chi y, mot s6 nghién ciru di chi ra sy gia ting dang ké ty 1& khang
piperacillin/tazobactam & nhom E. coli sinh ESBL so vdi nhém khong sinh
ESBL (vi du: 22,0% so v&i 4,8% trong nghién ctru ctia Nguyén Thi Van & cs,
2024 [21]), nhan manh vai tro cua co ché dé khang nay trong viéc 1am suy
giam hiéu luc cua cac phdi hop p-lactam/trc ché B-lactamase. Tur két qua
nghién ciru cho thdy ampicillin/sulbactam hién cé ty 1¢ khang cao va it con
pht hop trong diéu tri NKTN, trong khi piperacillin/tazobactam van duy tri
dugc hi¢u qua tuong ddi va ¢ thé dugc xem 13 mét lya chon thay thé hop ly

trong nhiéu truong hop, dic biét khi ty 18 nhay cam van duy tri & muc cao tai
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mot s6 co s¢. Tuy nhién, su gia ting dé khang, nhat 13 & cac ching sinh ESBL,
dang dit ra thach thtrc 16n cho diéu tri nhiém khuén tiét niéu phuc tap, doi hoi
phai c6 chién luge sir dung khang sinh hop 1y va giam sat chit ch& hon trong
thuc hanh 1am sang.

Dang chu y trong nghién ctru nay, chung t6i cling phat hién ty 1¢ cac
chung E. coli gdy NKTN tai BVDK Khanh Hoa sinh B-lactamase phd rong
(ESBL) dat to1 53,6% (591/1103), ty 1€ nay khong c6 su khac biét gitra nam
2024 (57,2%) va nam 2025 (50,7%) (Hinh 3.4). Bac biét, ty 1¢ E. coli da
khang thudc 1én t6i 86,4% (953/1103), duy tri & miic cao trong ca 2 nim 2024
(87,1%0 va 2025 (85,9%) (Hinh 3.5). Piéu nay cho thay khong chi su lan
rong ciia mot co ché khang thudc don 1¢ ma con 1a sy tich liiy dong thoi nhiéu
co ché dé khang, 1am cho phd diéu trj bi thu hep nghiém trong. Tinh trang nay
phan anh ap luc sir dung khang sinh kéo dai va chua hop 1y trong cong dong
cling nhu trong bénh vién. So sadnh vdi cac nghién clru trong nudc, ty 1€ E.
coli gady NKTN sinh ESBL tai BVDK Khanh Hoa twong duong véi bao cao
ciia Nguyén Thi Nga & cs (2025) tai Bénh vién E (54,6%) [5], thap hon so
v6i BVDK tinh Bic Ninh (65,2%) [21], nhung cao hon mitc trung binh toan
qudc (47,5%) [20]. Ty 18 E. coli da khang thudc trong nghién ctru ctia ching
t6i cao hon dang ké so v6i Lé Ha Long Hai & cs (2024) tai Bénh vién Quan Y
103 (77,78%) [3], cho thidy mirc do tich liy co ché khang thudc tai dia
phuong 13 dang lo ngai. Trén thé gidi, ty 1¢ E. coli gdy NKTN sinh ESBL tai
cac nudc phat trién thap hon nhiéu, nhu nghién ctru ciia van Driel & cs (2019)
tai Ha Lan (2,2%) [35] hoac Kaye & cs (2021) tai Hoa Ky (6,4%) [27], trong
khi tai cac nuéc dang phét trién nhu nghién ctu ctia Sujata Shakya & cs
(2021) tai Nepal ghi nhan ty 1€ MDR khoang 54% [26]. Ngoai ra, nghién ctru
ctia Topa & ¢s (2025) tai Romania ghi nhan ty 16 ESBL 1a 13,42% [33], thap

hon déng ké so voi két qua tai Khanh Hoa.
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Bang 3.7. So sdnh ty 1¢é khang khdng sinh cua E. coli sinh ESBL va khéng
sinh ESBL phan lap tir bénh nhan NKTN nam 2024-2025

Khang sinh Ty 1¢ khang khang sinh cia E. coli
ESBL (+) ESBL (-) p-value*
(n=591) (n=512)
n % n %
Nhom p-lactams
Ampicillin 591 100 402 78,5  <0,0001
Cefuroxime 476 80,5 155 30,3 <0,0001
Cefotaxime 419 70,9 114 22,3  <0,0001
Ceftazidime 357 60,4 116 22,7  <0,0001
Cefepime 101 17,1 12 2,3 <0,0001
Ertapenem 32 5,4 52 10,2 0,0042
Imipenem 1 34 6,6 <0,0001
Meropenem 0,8 30 59 <0,0001
Nhom két hop véi chat
trc ché p-lactamase
Piperacillin/Tazobactam 109 18,4 100 19,5 0,6450
Ampicillin/Sulbactam 322 54,5 238 46,5 0,0094
Nhém Aminoglycosides
Gentamicin 266 45 164 32 <0,0001
Nhoém Quinolones
Ciprofloxacin 494 83,6 372 72,7  <0,0001
Nhém tc ché
con duong folate
Trimethoprim/
Sulfamethoxazole 426 72,1 300 58,6  <0,0001
Nhom Polymyxins
Colistin 0 0 0 0 -
Ching MDR 582 98,5 371 72,5  <0,0001

*Fisher Exact Test; MDR: Da khang khang sinh
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Phén tich sau hon trén nhom E. coli sinh ESBL cho thay ty 1é da khang
thudc & mirc rat cao (98,5%, 582/591), trong khi ty 18 da khang thudc & cac
chung ESBL(-) & muc 72,5% (371/512) thap hon ¢ ¥ nghia thong ké (Bang
3.7). Cac ching ESBL (+) khang hoan toan vai ampicillin (100%) va khang
rit cao (> 80%) ddi véi cac cephalosporin va quinolone (Bang 3.7). Hién
tugng ndy phu hop v6i nhin dinh trong nhiéu nghién ciru quéc t& vé hién
tugng dong khang, dic biét dd dugc mo ta trong nghién ctu cia Kaye & cs
(2021) [27] va Topa & cs (2025) [33], lién quan dén sy lan truyén cia céc
plasmid mang da gen khang thudc.

Két qua Bang 3.6 con cho thiy, ddi véi cac nhom khang sinh khac nhu
aminoglycosides, ty 1¢ E. coli khang gentamicin & mirc trung binh va khéng
c6 su khac biét gitra 2024 va 2025 (khoang 38-40%:; p > 0,05). Dbi v6i nhom
quinolones, ciprofloxacin c6 ty 1& khang rat cao va khong thay d6i dang ké
gifra hai nam (80,1% va 79,3%; p > 0,05), phan anh tinh trang giam hiéu qua
ctia khang sinh nay trong diéu trj nhiém khuan tiét niéu do E. coli. Phat hién
nay ciling tuong tu két qua ciia Nguyén Ngoc Lan & cs (2024) tai Bénh vién
Théng Nhat (78,9%) [8] va Nguyén Thi Nga & cs (2025) tai Bénh vién E
(77,4%) [5], nhung cao hon rat nhiéu so véi nghién ctru ctia van Driel & cs
(2014) tai Ha Lan (6%) [35]. Mtic nay cao hon dang ké so voi nghién ciru clia
Mitrani-Gold & c¢s (2023) tai Hoa Ky (19,9% khong nhay cam véi
fluoroquinolone) [40], Yu & cs (2025) tai Han Qudc (41,6%) [38], hay
Barnawi & cs (2024) tai A Rap Xé Ut (27,6%) [2]. P6i véi nhém khéang sinh
trc ché con dudng folate, ty 1& E. coli khang trimethoprim/sulfamethoxazole &
murc cao va 6n dinh qua hai nam (khoang 66-67%; p > 0,05) (Bang 3.6), cho
thay han ché déng ké trong vai trd diéu tri NKTN cua khang sinh. Két qua nay
cao hon nhiéu so véi nghién ctru cia Topa & cs (2025) tai Romania (37,1%)
[33] hay Kaye & cs (2021) tai Hoa Ky (25,4%) [27], cao hon so v&i nghién
ctru cua Ali & ¢s (2022) tai Somaliland (60%) [41] va Rosado & cs (2022) tai
Tay Ban Nha (20,8%) [42].
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Dang chu y, trong toan bd giai doan nghién ctru 2024-2025, chua ghi
nhan ching E. coli nao khang colistin (Bang 3.6). Két qua nay cho thay
colistin vAn con bao ton duge hidu luc va c6 thé duge xem 1a “lya chon ctru
canh cudi cung” trong cac truong hop NKTN do E. coli da khang thube, dic
biét khi cac Iya chon khang sinh khac khong con hiéu qua. Tuy nhién, can
nhan manh ré'lng colistin 1a khang sinh c6 phé doc tinh dang ké, dic biét 1a doc
tinh trén than va than kinh. Do do, viéc st dung colistin can duge can nhéc
hét stre than trong, dua trén danh gia toan dién vé loi ich — nguy co, co theo
ddi chit ché chirc nang than va tuan thi nghiém ngit cac nguyén tic quan ly
st dung khang sinh. Bén canh do, vi¢c bao tdn hiéu luc cua colistin cling doi
hoi han ché tdi da viéc lam dung, nham ngan ngira nguy co xuét hién va lan
rong cac ching vi khuan khang colistin trong tuong lai.

Két qua nghién ciru cho thay tinh trang khang khang sinh cua E. coli
trong NKTN tai BVDK Khanh Hoa giai doan 2024-2025 & muc cao, dac biét
d6i voi cac khang sinh thudong duogc sir dung trong diéu tri ban dau. Su gia
tang dé khang & mot s nhom khang sinh, cung véi ty 18 cao cac ching sinh
ESBL va céac ching da khang thudc, khong chi Iam thu hep céc luya chon diéu
tri hiéu qua ma con 1am gia ting nguy co that bai diéu tri néu khéng c6 chién
luge st dung khang sinh hop 1y. Pang luu ¥, sy xut hién cta cac chung E.
coli khang carbapenem, mic di con & ty 1é thap, lai mang ¥ nghia canh bao
dic biét quan trong vé mit dich t& hoc. Nhitng phat hién ndy nhin manh su
can thiét cp bach ciia viéc tang cuong giam sat khang khang sinh, cap nhat
phac d6 diéu trj dya trén bang chimg vi sinh, ciing nhu trién khai hiéu qua cac
chuong trinh quan 1y sir dung khang sinh nham kiém soat sy lan rong cia vi
khuan da khang trong cong dong va bénh vién.

3.2.1.2. Thuc trang khdng khdng sinh ciia vi khudn K. pneumoniae
phdn ldp tir bénh nhan NKTN tai BVDK Khanh Hoa nam 2024-2025

Tinh hinh khang khang sinh cua vi khuan K. pneumoniae phan lap tur
bénh nhan NKTN tai BVDK Khanh Hoa nam 2024-2025 duoc trinh bay tai
Bang 3.8, Hinh 3.6, Hinh 3.7 va Bang 3.9.
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Két qua Bang 3.8 cho thdy mac d6 dé khang kha cao cua K.
pneumoniae va&i nhiéu loai khang sinh, nhung phan bd khéng dong déu giita
cac nhom khang sinh, dong thoi ghi nhan su bién dong dang ké theo thoi gian
& mot s6 khang sinh quan trong, dac biét 1a nhdm carbapenem.

Trong nhom B-lactams, ampicillin ghi nhan ty 1é khang gan nhu tuyét
d6i ¢ ca hai nam, 1an lugt 14 95,6% (129/135) nam 2024 va 95,5% (127/133)
nam 2025, tinh chung hai nam 1a 95,6% (256/268) (Bang 3.8). Két qua nay
pht hop véi dic diém khang ty nhién cua K. pneumoniae va tuong dong voi
nhiéu nghién ctru trong nudc va quoc té. Cu thé, nghién ctru cua Ali & cs
(2022) tai Somaliland ghi nhén ty 1¢ khang ampicillin 100% [41], trong Khi
Haindongo & cs (2022) tai Namibia [36] va Bwanali & cs (2025) tai Malawi
[43] bao cao ty 1é dao dong tir 84,9% dén 100% .

Dbi v6i cac cephalosporin, ty 18 khang c¢6 xu hudng cao nhung khac
biét giita cac loai khang sinh. Ceftazidime ghi nhan muc khang rat cao voi
74,8% (101/135) nam 2024 va 77,4% (103/133) nam 2025, tong hai nam 1a
76,1% (204/268) (Bang 3.8). So sanh vai cac nghién ciru khac ¢ Viét Nam
cho thay bao céo giam sat khang thudc qubc gia VARSS nidm 2020 ghi nhan
ty 18 K. pneumoniae khang ceftazidime 13 58,8%, thap hon so voi nghién ctru
nay [20]. Tran Qudc Huy & cs (2023) ghi nhan ty 1& K. pneumoniae NKTN
tai BVDK tinh Kién Giang nam 2021 khang ceftazidime ¢ muc 90,9% [22],
trong khi Lé Ha Long Hai & cs (2024) bao céo 1én téi 100% [3]. Trén thé gidi,
WHO (2023) ghi nhan ty 1¢ khang ceftriaxone trung binh toan cau khoang
60,4% [17], cho thdy murc khang tai Khanh Hoa cao hon dang ké so véi trung
binh qudc té. Cefotaxime va cefepime trong nghién ctru ctia chung toi ¢ ty 18
K. pneumoniae khang 1an luot 14 30,2% (81/268) va 36,9% (99/268), thip hon
so voi nghién ciru cua Nguyén Ngoc Lan & c¢s (2024) tai Bénh vién Thong
Nhat (51,7%-79,2%) [8], nhung van phan 4nh xu hudng suy giam hiéu luc
ctia nhom cephalosporin thé hé 3 nay d6i vdi K. pneumoniae gay NKTN tai
Khanh Hoa.
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Bang 3.8. Ty [¢é khang khang sinh cua K. pneumoniae phan ldp tir bénh nhdn
NKTN dén kham va diéu tri tai BVDK Khanh Hoa nam 2024-2025

Khéang sinh Ty 1€ khang khang sinh cua p-value*
K. pneumoniae, n (%)
Nim 2024 Nim 2025 Tong
(n=135) (n=133) (n=268)
Nhom p-lactams
Ampicillin 129 (95,6) NA 129 (95,6) -
Cefuroxime 54 (40,0) 49(36,8) 103(38,4) 0,6172
Cefotaxime 35(25,9) 46(34,6) 81(30,2) 0,1437
Ceftazidime 100 (74,1) 104 (78,2) 204 (76,1) 0,4750
Cefepime 42 (31,1) 57 (42,90 99(36,9) 0,0575
Ertapenem 77 (57,0) 36(27,1) 113(42,2) <0,0001
Imipenem 74 (54,8) 71(53,4) 145(54,1) 0,9025
Meropenem 43(31,9) 70(52,6) 113(42,2) 0,0008
Nhom két hop véi chat
trc ché p-lactamase
Piperacillin/Tazobactam 89 (65,9) 90 (67,7) 179 (66,8) 0,7962
Ampicillin/Sulbactam 92 (68,1) 44(33,1) 136(50,7) <0,0001
Nhém Aminoglycosides
Gentamicin 65 (48,1) 40(30,1) 105(39,2) 0,0027
Nhém Quinolones
Ciprofloxacin 118 (87,4) 117 (88,0) 235 (87,7) 1
Levofloxacin 51(37,8) 63(47,4) 114(42,5) 0,1381
Nhém tc ché
con duong folate
Trimethoprim/
Sulfamethoxazole 78 (57,8) 41(30,8) 119(44,4) <0,0001
Nhom Polymyxins
Colistin 0 (0,0) 10(7,5) 10(3,7) 0,0008
Chuing sinh ESBL 28 (20,7) 10(7,5) 38(14,2) 0,0026
Ching MDR 114 (84,4) 104 (78,2) 218 (81,3) 0,2116

*Fisher Exact Test
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Pang chu ¥ nhit 13 nhom carbapenem, noi ghi nhan mutrc khang cao va
c6 xu hudng gia tang ro rét, dac biét 1a meropenem. Cu thé, imipenem co6 ty 1¢
khang cao ¢ mirc 53,3% (72/135) nam 2024 va 54,9% (73/133) nam 2025,
tong hai nam 13 54,1% (145/268). Meropenem cho thdy xu hudng ting manh
tor 31,9% (43/135) nam 2024 1én 52,6% (70/133) nam 2025, nang ty 1€ chung
Ién 42,2% (113/268) (Bang 3.8). Su gia tang nay c6 y nghia dac biét quan
trong vé mit 1am sang, cho théy tbc do lan rong nhanh cua cac chung K.
pneumoniae khang carbapenem (CRKP). Trong khi d6, ertapenem ghi nhan ty
1¢ K. pneumoniae khang & muc 48,9% (66/135) nam 2024 va 30,8% (41/133)
nam 2025, voi ty 1¢ chung 2 nam 1a 40,3% (108/268). So sanh voi cac nghién
clru trong nudc, két qua nay cho thdy mirc khang carbapenem dang ¢ ngudng
rat dang bao dong, cao hon nghién ciru ciia Nguyén Ngoc Lan & cs (2024)
ghi nhan ty 1€ khang carbapenem cua K. pneumoniae gay NKTN tai Bénh
vién Thong Nhat dao dong tir 21,8% dén 51,1% [8]. Trén thé gidi, WHO
(2023) ghi nhan ty 1é K. pneumoniae khang imipenem trung binh tai khu vuc
Pong Nam A 1a khoang 41,2% [17], thap hon so véi ty 18 khang imipenem
trong nghién ctru cua ching t6i. Tai Malawi, Bwanali & cs (2025) bdo céo ty
1€ K. pneumoniae khang meropenem chi 7,4% [2], trong khi Ali & cs (2022)
tai Somaliland ghi nhan 0% [41]. Su chénh léch 16n nay nhdn manh ganh
nang khang carbapenem dic bi¢t nghi€m trong tai Viét Nam. Tu goc do 1am
sang va y té cong cong, ty 18 khang carbapenem cao va gia ting nhanh 1a mét
tin hiéu canh bao nghiém trong. Carbapenem von dugc xem 1a “lya chon cudi
cung” trong diéu tri cac nhidém khuan do vi khuan Gram am da khang. Su gia
tang nhanh cia CRKP lam thu hep dang ké cac lya chon diéu tri, gia tang
nguy co tht bai diéu tri, kéo dai thoi gian ndm vién va ting ty 1é tir vong.
Pong thoi, tinh trang ndy con 1am gia ting nhu cau st dung cac khang sinh
“ctru canh” nhu colistin, tir d6 thiic day vong xoan khang thudc. Do d6, can
¢ cac khuyén nghi canh bao manh m&. Thtr nhét, can ting cudng giam sat

khang thudc dinh ky, dic biét ddi voi cac chung K. pneumoniae khang
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carbapenem, nham phat hién sém va kiém soét sy lan rong. Thu hai, trién
khai nghiém ngat cac chuong trinh quan 1y st dung khéng sinh (AMS), han
ché t6i da viéc str dung carbapenem khong hop ly. Thir ba, ting cudng kiém
soat nhidm khuan trong bénh vién nhdm ngin chin 14y lan chéo cac chung
CRKP. Cudi cing, can thuc ddy nghién ctru va ap dung cac liéu phéap thay thé
nhu phdi hop khang sinh hoic liéu phap mdi trong bdi canh khang thude ngay
cang gia tang.

O cac nhom khang sinh khac, piperacillin/tazobactam c6 ty 1& khang
cao 65,9% (89/135) nam 2024 va 67,7% (90/133) nam 2025, tong hai nim
66,8% (179/268), thap hon nghién ctru ctia Phan Vin Hau & cs (2024) tai
Bénh vién E (91,2%) [28]. Gentamicin ghi nhan ty 1€ khang mirc 39,2%
(105/268), phu hop voi cac nghién ctru gan day tai Viét Nam [5], cho thay
aminoglycoside van con hiéu lyc nhét dinh. Nguoc lai, ciprofloxacin co ty 1€
khang rat cao 88,1% (119/135) nim 2024 va 87,2% (116/133) nam 2025, ty 1&
K. pneumoniae khang trong 2 nim d6i véi khang sinh nay 1a 87,7% (235/268)
(Bang 3.8), tuong dong véi nghién ctru ctia Nguyén Thi Nga & cs (2025) tai
Bénh vién E (87,5%) [5] va Lé Ha Long Hai & cs (2024) tai Bénh vién Quan
Y 103 (95,7%) [3], ciing nhu mot s6 nghién ciru trén thé gidi nhu Bwanali &
cs (2025) (88,4%) [2]. Piéu nay phan anh tinh trang lam dung quinolone kéo
dai. Pdi v6i khang sinh Trimethoprim/sulfamethoxazole ty 1¢ khang cia K.
pneumoniae 1a 44,4% (119/268), thap hon két qua nghién ciru ciia Nguyén
Thi Nga & cs (2025) tai Bénh vién E (100%) [5]. Pang luu y, phat hién 7,5%
(10/133) chung K. pneumoniae nam 2025, khang colistin. Mac du ty 1€ con
thap, dy 1a ddu hiéu canh bao sém, phit hop véi xu hudng toan ciu vé su lan
rong cua gen khang colistin di dong (mcr) gay khang colistin trong nhiing
nam gan day (WHO, 2023) [17]. Diéu nay can c6 cac nghién ctru chuyén sau
tiép theo dd lam sang t6 co ché phan tir khang colistin cta cac chung K.

pneumoniae nay.
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Két qua & Hinh 3.6 cho thiy ty 1¢ K. pneumoniae sinh ESBL trong
nghién ciru 1a 14,2% (38/268), thap hon so véi ty 18 E. coli sinh ESBL (53,6%,
Hinh 3.4) trong cung nghién ctru nay. Nguyén Thi Nga & cs (2025) bao céo
ty 1€ K. pneumoniae gdy NKTN sinh ESBL tai Bénh vién E la 22,4% [5].
Trén thé giéi, Giuliano & cs (2025) ghi nhén ty 1 nay 1a 46,2% [1]. Két qua
Hinh 3.7 cho thy ty 1& K. pneumoniae da khang khang sinh ¢ muc rat cao
79,3% (107/135) nam 2024 va 83,5% (111/133) nam 2025, tong 2 nam la
81,3% (218/268). Ty 1&¢ K. pneumoniae da khang cling dugc mo ta trong mot
s6 nghién ctru nhu Lé Ha Long Hai & cs (2024) tai Bénh vién Quan Y 103
(95,83%) [3], Shakya & cs (2021) tai Nepal (53,6%) [26], Ali & cs (2022) tai
Somaliland (83,3%) [41], két qua nay cho thdy Viét Nam dang nam trong
nhom qudc gia ¢6 ganh nang K. pneumoniae da khang thudc & mic cao.

Khi phén tich ty 1¢ khang khang sinh riéng 2 nhom K. pneumoniae sinh
ESBL va khong sinh ESBL, két qua duoc trinh bay & Bang 3.9. Két qua
nghién ctru cho thay cac ching ESBL (+) c0 ty 1& khang cao hon ¢ hau hét
cac khang sinh so véi nhom ESBL (), dic biét ndi bat & cac khang sinh
thudc nhom B-lactams, quinolones va nhém tc ché con duong folate, phan
anh dic diém da khang dién hinh lién quan dén kiéu hinh ESBL. Trong nhém
B-lactams, ampicillin ghi nhan ty 1& khang tuyét d6i & nhom ESBL (+) 1a
100% (38/38), cao hon dang ké so véi 62,2% (143/230) & nhom ESBL (-) (p
< 0,0001). Xu huéng nay tiép tuc duoc ghi nhan & cac cephalosporin, véi
mc khang & nhom ESBL (+) luén vuot troi va c6 y nghia thong keé:
cefuroxime 60,5% (23/38) so véi 34,8% (80/230) (p = 0,0037), cefotaxime
52,6% (20/38) so véi 26,5% (61/230) (p = 0,0020) va ceftazidime 76,3%
(29/38) so véi 49,6% (114/230) (p = 0,0026). Nhitng khac bi¢t nay phu hop
v6i co ché sinh ESBL, trong d6 cac enzym B-lactamase ph rong c6 kha ning
thily phan manh cac cephalosporin thé hé 3, 1am suy giam dang ké hiéu luc

diéu tri cia nhém thuoc nay.



65

Bang 3.9. So sanh ty I¢ khang khang sinh cua K. pneumoniae sinh ESBL
va khdng sinh ESBL phan Idp tir bénh nhdn NKTN dén kham va diéu tri tai
BVDK Khanh Hoa nam 2024-2025

Khang sinh Ty 1€ khang khang sinh cia
K. pneumoniae p-value*
ESBL (+) ESBL (-)
(n=38) (n=230)
n % n %

Nhom B-lactams

Ampicillin 38 100 143 62,2 <0,0001
Cefuroxime 23 60,5 80 34,8 0,0037
Cefotaxime 20 52,6 61 26,5 0,0020
Ceftazidime 29 76,3 114 49,6 0,0026
Ertapenem 6 15,8 107 46,5 0,0003
Imipenem 4 10,5 104 45,2 <0,0001
Meropenem 2 53 76 33 0,0004

Nhom két hop véi chat
trc ché p-lactamase
Piperacillin/Tazobactam 17 44,7 114 49,6 0,6038
Ampicillin/Sulbactam 32 84,2 104 4572 <0,0001
Nhém Aminoglycosides

Gentamicin 21 55,3 72 31,3 0,0056
Nhém Quinolones
Ciprofloxacin 38 100 128 55,7 <0,0001

Nhoém e ché
con duong folate
Trimethoprim/
28 73,7 74 32,2 <0,0001
Sulfamethoxazole
Nhom Polymyxins
Colistin 0 2 0,9 1
Ching MDR 38 100 180 78,3 0,0004

*Fisher Exact Test; MDR: Da khang khang sinh
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Nguoc lai, ty 1¢ khang carbapenem lai thép hon 10 rét & nhom ESBL
(+) so v6i nhom ESBL (—) (p <0,01). Cu thé, ertapenem c6 ty 1é khang 15,8%
(6/38) & ESBL (+) so voi 46,5% (107/230) & ESBL (—) (p = 0,0003);
imipenem la 10,5% (4/38) so véi 45,2% (104/230) (p < 0,0001) va
meropenem 13 5,3% (2/38) so véi 33,0% (76/230) (p = 0,0004). Két qua nay
goi ¥ rang cac chung khong sinh ESBL ¢6 thé dang mang cac co ché khang
carbapenem khéc, chang han nhu sinh carbapenemase hodc thay ddi tinh tham
mang ngoai, din dén mirc khang cao hon ¢ nhom nay. Tuy nhién, can nhan
manh rang ty 1¢ khang carbapenem & ca hai nhom van & mirc dang lo ngai,
dac bi¢t & nhdém ESBL (—), qua do cung ¢ canh bao vé sy lan rong cua cac
chung K. pneumoniae khang carbapenem. O nhom B-lactam két hop chét trc
ché B-lactamase, piperacillin/tazobactam khong cho thdy su khac biét c6 y
nghia théng ké giita hai nhom, véi ty 1¢ khang tuong dwong 44,7% (17/38) &
ESBL (+) va 49,6% (114/230) ¢ ESBL (-) (p = 0,6038). Trai lai,
ampicillin/sulbactam ghi nhan ty 1€ khang cao hon rd rét & nhom ESBL (+),
dat 84,2% (32/38) so voi 45,2% (104/230) (p < 0,0001), phan anh kha nang
rc ché han ché cua sulbactam ddi véi cac enzym ESBL. Pbi véi nhom
aminoglycosides, gentamicin ¢ ty 1€ khang cao hon c6 y nghia & nhom ESBL
(+), v61 55,3% (21/38) so voi 31,3% (72/230) 6 nhom ESBL (—) (p = 0,0056).
O nhém quinolones, ciprofloxacin ghi nhan ty 1& khang tuyét dbi 100%
(38/38) ¢ nhom ESBL (+), cao hon ro rét so vdi 55,7% (128/230) & nhom
ESBL (-) (p < 0,0001). Két qua nay phan anh hién tuong dong khang pho
bién, do cac gen khang quinolone thudng nidm trén cing plasmid voi gen
ESBL, tao diéu kién cho sy lan truyén dong thoi nhiéu co ché khang. Tuong
tu, trimethoprim/sulfamethoxazole ciing cho théy su khac biét 10 rét, voi ty 1€
khang & nhom ESBL (+) 1a 73,7% (28/38), cao hon dang ké so véi 32,2%
(74/230) & nhom ESBL (-) (p < 0,0001), tiép tuc cung cb dic diém da khang
lan rong trong nhom vi khuan sinh ESBL. Ddi véi colistin, ty 1& khang ¢ ca

hai nhom déu rat thip va khéng co su khac biét c6 ¥ nghia thong ké: 0%
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(0/38) & ESBL (+) va 0,9% (2/230) & ESBL (—) (p = 1). Tuy nhién, ngay ca
su xuét hién rai rac cac ching khang colistin ciing mang y nghia canh bao
quan trong, doi hoi theo ddi chit ché trong bdi canh day 1a mot trong nhimng
Iwa chon diéu tri cudi cung. Pang chi ¥, ty 1¢ da khang khang sinh (MDR) &
nhém K. pneumoniae ESBL (+) dat murc tuyét d6i 100% (38/38), cao hon ¢o
¥ nghia so v&i 78,3% (180/230) & nhoém ESBL (-) (p = 0,0004). Diéu nay
khang dinh mdi lién quan chit ché giita kiéu hinh ESBL va tinh trang da
khang, dong thoi cho thdy ganh ning diéu tri 16n hon dang ké ¢ nhom vi
khuan nay.

T két qua nghién ciu cho thiy, ty 1¢ khang khang sinh cia K.
pneumoniae gay NKTN tai BVDK Khanh Hoa & mtrc kha cao, dac biét 1a tinh
trang khang nhom khang sinh thé hé cudi nhu carbapenem va colistin. Pay 1a
mot thach thirc nghiém trong ddi véi diéu tri NKTN trong 1am sang, ciing nhu
cong tac kiém soat nhidm khuan va doi hoi can co cac bién phap can thiép
toan dién trong thot gian téi.

3.2.1.3. Thuc trang khdng khdng sinh ciia vi khudn P. aeruginosa
phén lap tir bénh nhian NKTN tai BVDK Khanh Hoa nam 2024-2025

Két qua phan tich thuc trang khang khang sinh cua vi khuan P.
aeruginosa phan 1ap tr bénh nhan NKTN tai BVDK Khanh Hoa nam 2024-2025
duoc trinh bay ¢ Bang 3.10. Két qua cho thdy vi khuan nay thé hién muc do
khang cao trén nhiéu nhom khang sinh quan trong. Cu thé, d6i voi nhom p-
lactam, ty 1¢ khang ceftazidime & mirc 65,1% (28/43) nam 2024 va 63,5%
(47/74) nam 2025, véi ty 1€ chung 64,1% (75/117). Ty 1€ khang ceftazidime nay
tuong duong véi nghién ciru cua Phan Thi Lya & cs (2021) tai Bénh vién Hitu
nghi Pa khoa Nghé An ( 61,43%) [10], nhung thdp hon so v&i nghién ctru ciia
Tran Qudc Huy & cs (2023) tai BVDK tinh Kién Giang (88,6%) [22]. Ty 1& P.
aeruginosa khang Cefepime trong nghién ciru nay la 51,2% (nam 2024) va
59,5% (nam 2025, ty 1¢ chung 2 nam la 56,4%, thép hon so vo1 mic 86,21%
dugc ghi nhan bdi Lé Ha Long Hai & ¢s (2024) tai Bénh vién Quan Y 103 [3],
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nhung van cao hon dang ké so vi nghién ctru ctia Giuliano & cs (2025) tai Y,

noi ty 1€ khang cephalosporin chi khoang 39,4% [1].

Bang 3.10. Ty [é khdng khdng sinh ciia vi khudn P. aeruginosa phdn Idp tir
bénh nhdan NKTN dén khém va diéu tri tai BVDK Khdanh Hoa nam 2024-2025

Khéang sinh Ty 1€ khang khang sinh ciia p-value*
P. aeruginosa, n (%)
Nim 2024 Nim 2025 Tong
(n=43) (n=74) (n=117)
Nhom p-lactams
Ceftazidime 28 (65,1) 47 (63,5 75(64,1) 1
Cefepime 22 (51,2) 44 (59,5) 66(56,4) 0,4413
Imipenem 31(72,1) 51(68,9) 82(70,1) 0,8349
Meropenem 22 (51,2) 50(67,6) 72(61,5)  0,1143
Nhom két hop véi chat
trc ché p-lactamase
Piperacillin/Tazobacta 0,6938
m 25(58,1) 47 (63,5 72(61,5)
Nhém Aminoglycosides
Amikacin 21(48,8) 17 (23,00 38(32,5  0,0073
Tobramycin 20 (46,5) 45(60,8) 65(56,6) 0,1768
Nhoém Quinolones
Ciprofloxacin 31(72,1) 54(73,00 85(72,6) 1
Levofloxacin 26 (60,5) 52 (70,3) 78(66,7) 0,3128
Nhom Polymyxins
Colistin 2 (4,7) 5(6,8) 7 (6,0) 1
Chung MDR 30(69,8) 51(68,9) 81(69,2) 1

*Fisher Exact Test; MDR: Pa khang khang sinh

Pang chu y, cac khang sinh carbapenem ghi nhan P. aeruginosa khang
v6i ty 16 khang rat cao. Imipenem c6 ty 18 khang 72,1% nam 2024 va 68,9%
nam 2025, ty 1¢ chung 2 nam lam 70,1%, trong khi ty 1¢ khang meropenem la
51,2% nam 2024 va 67,6% nam 2025, ty 1€ chung 2 nam la 61,5% (Bang
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3.10). Mirc do nay cao hon rd rét so v6i béao cdo VARSS cua BO Y té (2020),
véi ty 1€ P. aeruginosa khang carbapenem la 45,3% [20] va ciing cao hon so
v6i nghién ctu cia Shakya & cs (2021) tai Nepal (57,1% dbi voi ca
imipenem va meropenem) [26], Giuliano & cs (2025) tai Y (15,1%) [1]. Tuy
nhién, két qua nay van thap hon so véi mot sd nghién ctu trong nudc nhu
Nguyén Thi Nga & cs (2025) tai Bénh vién E (83,2%-84,2%) [5] hodc Tran
Quéc Huy & cs (2023) tai BVDK tinh Kién Giang (>80%) [22]. O nhém p-
lactam két hop chét rc ché B-lactamase, piperacillin/tazobactam ghi nhan ty 1é
P. aeruginosa khang 1a 61,5%. Ty 1& nay cao hon dang ké so v&i nghién ciu
ctia Giuliano & cs (2025) tai Y (39,4%) [1], nhung tuwong dong véi xu hudng
gia ting khang dugc ghi nhan trong b&o c&o tong hop cua Pang Thi Soa & cs
(2022) tai nhiéu bénh vién & Viét Nam [11], trong d6 hi€u luc cia khang sinh
nay c6 xu huéng suy giam theo thoi gian. D6i vi nhoém aminoglycoside, su
khac biét giita cac khang sinh trong ciing nhom 1 rat rd rét. Amikacin co ty 18
khang giam dang ké tir 48,8% xudng 23,0% (chung 32,5%), thap hon so véi
nghién ctru ctia Shakya & cs (2021) tai Nepal (41,8%) [26] va dic biét thap
hon nhiéu so véi mic 86,21% duoc ghi nhian bdi Lé Ha Long Hai & cs
(2024) tai Bénh vién Quan Y 103 [3]. Piéu nay cho thiy amikacin van con
duy tri hiéu luc nhat dinh tai dia phuong nghién ctru. Nguoc lai, tobramycin
cé ty 1¢ khang 46,5% nam 2024 va 60,8% nam 2025, ty 1é chung 2 nam la
56,6%, cao hon so voi nghién ctru cia Phan Van Hau & cs (2024) tai Bénh
vién E (45,5%) [28]. Trong nhém quinolone, ty 1é khang duy tri & mic cao.
Ciprofloxacin ghi nhan ty 1é P. aeruginosa khang la 72,6%, cao hon so véi
nghién ctru cia Nguyén Ngoc Lan & cs (2024) tai Bénh vién Thong Nhat
(67,7%) [8] va Shakya & cs (2021) tai Nepal (53,2%) [26], nhung thap hon so
v6i muc 88,6% trong nghién ctru ciia Tran Quéc Huy & cs (2023) tai BVDK
tinh Kién Giang [22]. Levofloxacin c6 ty 18 khang 66,7%, thip hon nhiéu so
v6i nghién ctru ctia Nguyén Thi Nga & cs (2025) tai Bénh vién E (92,6%) [5],

song van cao hon so v&i murc trung binh tai cac nude phét trién nhu Y (27,3%
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theo Giuliano & cs, 2025) [1]. Nhitng két qua nay cho thiy quinolone hau nhu
khong con phu hop cho diéu tri kinh nghiém trong bbi canh hién nay. Déi voi
colistin, ty 18 khang chi 6,0% (7/117), tuong ddng v6i nhan dinh ctia Ping
Thi Soa & cs (2022) rang colistin van con duy tri hiéu lyc tot tai nhidu co s6'y
té & Viét Nam [11]. So véi cac nghién ctru qubc té, mirc khang thap nay ciing
pht hop véi xu huéng chung, khi colistin van dugce xem 1a lira chon cubi cung
trong diéu tri cac chung da khang [17].

Pang luu ¥, ty 1& P. aeruginosa da khang thudc (MDR) trong nghién
ctru nay dat 69,2%, véi su 6n dinh gitta hai nam (69,8% nam 2024 va 68,9%
nam 2025). Mirc nay thip hon so véi nghién ciru cua Lé Ha Long Hai & cs
(2024) tai Bénh vién Quan Y 103 (86,21%) [3], nhung cao hon so véi nghién
ctru cua Giuliano & cs (2025) tai Y (60,6%) [1]. Pong thoi, két qua nay ciling
phu hop v61 xu hudng gia tang da khang khang sinh dugc ghi nhan trong
nghién ctru cia Zilberberg & ¢s (2013) tai Hoa Ky, khi ty 1& nhiém khuan do
P. aeruginosa da khang c6 xu huéng ting theo thoi gian [44]. Mot s6 nghién
ctru khac nhu Ali & cs (2022) tai Somaliland thdm chi ghi nhan 100% chiing
P. aeruginosa la MDR [41], cho thdy mtrc d6 nghiém trong cua van dé tai
nhiéu khu vuc.

T két qua nghién ctru cho thdy muc d6 khang khang sinh cia P.
aeruginosa niam trong xu huéng chung ctia Viét Nam va cac nudc dang phat
trién, v4i ty 16 khang cao ¢ nhiéu nhom khang sinh chu luc, dic biét 1a
carbapenem va quinolone. Nhiing két qua ndy nhan manh sy can thiét cia
viéc ting cuong giam sat khang thudc, cdp nhat phac d6 diéu trj theo bang
chtng dija phuong va trién khai hiéu qua cac chuong trinh quan 1y st dung
khang sinh trong thuc hanh lam sang.

3.2.1.4. Thuc trang khing khdng sinh ciia vi khudn Proteus mirabilis
phan lap tir bénh nhin NKTN dén kham va diéu tri tai BVDK Khanh Hoa
nam 2024-2025
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Bang 3. 11. 7y I¢ khang khang sinh cua Proteus mirabilis phan ldp tir bénh
nhan NKTN dén khdam va diéu tri tai BVDK Khanh Hoa nam 2024-2025

Khéang sinh Ty 1€ khang khang sinh cua p-value*
Proteus mirabilis, n (%0)
Nam 2024 Nam 2025 Tong
(n=36) (n=47) (n=83)
Nhom B-lactams
Ampicillin 31(86,1) 39(83,0) 70(84,3) 0,7684
Cefuroxime 17 (47,2) 24 (51,1) 41(49,4) 0,8257
Cefotaxime 12(33,3) 24(51,1) 36(43,4) 0,1227
Ceftazidime 14 (38,9) 11(23,4) 25(30,1) 0,1521
Ertapenem 6 (16,7) 9(19,1) 15(18,1) 1
Imipenem 22 (61,1) 12(255) 34(41,0) 0,0016
Meropenem 6 (16,7) 10(21,3) 16(19,3) 0,7800
Nhom két hop véi chat
trc ché p-lactamase
Piperacillin/Tazobactam 3 (8,3) 2 (4,3) 5 (6,0) 0,6482
Ampicillin/Sulbactam 25(69,4) 17 (36,2) 42(50,6) 0,0039
Nhém Aminoglycosides
Gentamicin 13(36,1) 32(68,1) 45(54,2) 0,0044
Nhoém Quinolones
Ciprofloxacin 28 (77,8) 41(87,2) 69(83,1) 0,3757
Nhém trc ché
con duong folate
Trimethoprim/
Sulfamethoxazole 34(94,4) 39(83,00 73(88,0) 0,1748
Ching MDR 33(91,7) 41(87,2) 74(89,2) 0,7251

*Fisher Exact Test; MDR: Da khang khdng sinh
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Két qua tai Bang 3.11 cho thdy tinh trang khang khang sinh cua
Proteus mirabilis phan 1ap tir bénh nhan NKTN tai BVDK Khanh Hoa trong
giai doan 2024-2025 ¢ mirc twong ddi cao, mic du vi khuin nay khong phai
1a cin nguyén chiém wu thé trong NKTN nhung van déng vai trd quan trong
trong mo hinh bénh tat tai Viét Nam, voi ty 1€ phan 1ap dao dong tir 1,9% dén
5,1% ¢ bénh nhan NKTN [5, 8, 10]. Phan tich theo tirng nhém khang sinh cho
théy, trong nhom B-lactams, muc ¢ khang rat cao, dic biét véi ampicillin dat
84,3% (70/83), trong d6 nam 2024 1a 86,1% (31/36) va nam 2025 1a 83,0%
(39/47), ty 1& nay cao gip hon 3 lan so v6i nghién ciru cia Rosado & cs
(2022) tai Tay Ban Nha (26,3%) [42]. Dbi véi cac cephalosporin, cefuroxime
co ty 1€ khang 49,4% (41/83), cefotaxime tang 33,3% (12/36) nam 2024 |én
51,1% (24/47) nam 2025, ty 1é khang chung 2 nam la 43,4% (36/83); trong
khi ty 1¢ P. mirabilis khang ceftazidime la 30,1% (25/83). Trong nhom
carbapenem, mic du ertapenem va meropenem van duy tri mic khang tuong
d6i thap (lan luot 18,1% va 19,3%), song day van 1a mirc cao khi so sanh véi
dir liéu qubc té; cu thé, Haindongo & cs (2022) tai Namibia ghi nhéan ty 1&
khang imipenem chi 0,8% [36]. Pang cha ¥ nhat 1a imipenem véi ty 1é khang
rat cao 41,0% (34/83), du c6 xu hudng giam tir 61,1% (22/36) nim 2024
xubng 25,5% (12/47) nim 2025 (p = 0,0016), goi y nguy co xuit hién hodc
lan rong cac co ché khang carbapenem. O nhom phdi hop B-lactam/Grc ché p-
lactamase, piperacillin/tazobactam c6 hiéu luc cao véi ty 1& khang rat thap
6,0% (5/83), phu hop véi nhiéu nghién ctru qudc té cho thay ddy van 1a lua
chon diéu tri hiéu qua; nguoc lai, ampicillin/sulbactam c6 ty 1¢ khang cao
50,6% (42/83), phan anh su khac biét rd rét vé hiéu qua gilta cac phdi hop
khéng sinh trong cing nhém. Pi véi aminoglycosides, gentamicin ghi nhan
ty 1& khang cao 54,2% (45/83), gap d6i so v6i nghién ctru ctia Haindongo &
cs (2022) tai Namibia (25,3%) [36] va cao gap nhiéu lan so véi Rosado & cs
(2022) tai Tay Ban Nha (10,5%) [42], phan anh su suy giam hiéu lyc dang ké

cia nhom aminoglycoside tai dia phuong. Trong nhom quinolone,



73

ciprofloxacin c6 ty 1¢ khang rat cao 83,1% (69/83), trong d6 nam 2024 1a
77,8% va nam 2025 tang 1én 87.2; mirc khang nay ciing cao hon coéng b cua
Haindongo & cs (2022) tai Namibia (14,9%) [36] va Rosado & cs (2022) tai
Tay Ban Nha (0%) [42], diéu ndy cho thdy tinh trang lam dung quinolone
trong diéu trj tai Viét Nam 13 mot yéu td quan trong thuc déy dé khang.
Tuong tu, trimethoprim/sulfamethoxazole c6 ty 1& khang rit cao 88,0%
(73/83), cao hon dang ké so véi mirc 60,8% trong nghién ctru ciia Haindongo
& cs (2022) tai Namibia [36], cho thdy khang sinh ndy gan nhu khong con
phu hop cho diéu tri kinh nghiém tai khu vuc nghién cuu. Pac biét, ty 1¢ da
khang khang sinh (MDR) cta P. mirabilis trong nghién ctru ctia ching téi &
muc 89,2% (74/83), trong d6 nam 2024 1a 91,7% va ndm 2025 1a 87,2%,
khong c6 sy khac biét co y nghia thong ké (p = 0,7251); muic nay cao hon
dang ké so voi nghién ctru ctia Lé Ha Long Hai & cs (2024) tai Bénh vién
Quan Y 103 (66,67%) [3], Shakya & cs (2021) tai Nepal (54%) [26], cung cb
nhan dinh rang P. mirabilis dang dan tré thanh mdt tic nhan da khang thudc
kha quan trong. TOm lai, cac két qua cia nghién ctru nay cho thdy mirc do
khang khang sinh cta P. mirabilis tai Khanh Hoa khong chi cao trén hau hét
cac nhom khéang sinh thudng ding ma con cd xu hudng vuot trdi so voi nhiéu
bdo cédo trong nudc va qudc té, dic biét ¢ cac nhom quinolone,
aminoglycoside, trimethoprim/sulfamethoxazole va tham chi ca carbapenem,
dong thoi ty 1¢ da khang & murc rat cao. Nhiing phat hién nay nhan manh ap
luc chon lgc khang sinh manh mé¢ tai dia phuong va dit ra yéu cau cép thiét
trong viéc ting cuong giam sat, téi vu hoa phac d6 diéu tri, han ché sir dung
khang sinh khong hop 1y va trién khai hiéu qua cac chuong trinh quan 1y sir
dung khang sinh (AMS) nhim kiém soat sy lan rong cta vi khuan da khang

trong cong dong va bénh vién.
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3.2.2. Thue trang khang khang sinh ciia cac chiing vi khuin Gram
dwong pho bién gy NKTN tai BVPK Khanh Hoa giai doan 2024-2025

3.2.2.1. Thyc trang khang khdng sinh ciia vi k{tucfn Enterococcus faecium
phén ldp tir bénh nhian NKTN dén khdam va diéu tri tai BVDK Khanh Hoa
nam 2024-2025
Bang 3. 12. Ty Ié khdng khdng sinh ciia vi khudn Enterococcus faecium
phan IGp tir bénh nhdn NKTN dén khdam va diéu tri tai BVPK Khanh Hoa
nam 2024-2025

Khéng sinh Ty 1€ khang khang sinh cua p-value*
Enterococcus faecium, n (%)
Niim 2024 Nim 2025 Tong
(n=65) (n=63) (n=128)

Nhom p-lactams

Ampicillin 63 (96,9) 62(98,4) 125(97,7) 1
Nhém Aminoglycosides

Gentamicin-High 57 (87,7) 53(84,1) 110(859)  0,6177

Streptomycin-High 22 (33,8) 28 (44,4) 50 (39,1) 0,2773
Nhom Macrolides

Erythromycin 62 (95,4) 52(82,55) 114(89,1) 0,0242
Nhom Quinolones

Ciprofloxacin 65 (100) 63 (100) 128 (100) 1
Nhom Oxazolidinones

Linezolid 0 (0,0) 7(11,2) 7 (5,5) 0,0059
Nhom Tetracyclines

Tetracycline 53(815 50(79,4) 103(80,5)  0,8255
Glycopeptides

Vancomycin 33(50,8) 28 (44,4) 61 (47,7) 0,4853
Chung MDR 65 (100) 63 (100) 128 (100) 1

*Fisher Exact Test; MDR: Pa khang khang sinh
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Két qua Bang 3.12 cho thdy trong tong s6 128 ching E. faecium phan
lap tor bénh nhan NKTN tai BVDK Khanh Hoa giai doan 2024-2025 (65
chung nim 2024 va 63 ching nim 2025), toan bd cac chung déu biéu hién
kiéu hinh da khang khang sinh (MDR), dat ty 1& 100% ¢ ca hai nam. Két qua
nay phan anh mic do tich lily co ché khang thudc rat cao cua E. faecium,
ddng thoi goi ¥ nguy co han ché nghiém trong cac lya chon diéu tri khang
sinh d6i v6i vi khuan nay. Xét theo timg nhoém khang sinh, trudc hét & nhom
B-lactams, ampicillin gan nhu mat hoan toan hiéu luc khi ty 1& khang dat
96,9% (63/65) trong ndm 2024 va 98,4% (62/63) nam 2025, ty 1¢ chung la
97,7% (125/128). Xu huéng nay twong dong v6i nhiéu nghién ciru khac. Cu
thé, Wu & cs (2023) tai Thuong Hai (Trung Qudc) ghi nhan 100% chung E.
faecium khang ampicillin [29], trong khi bao cdo VARSS ctia Bo Y té (2020)
tai Viét Nam ghi nhan ty 1¢ 93,1% [20] va nghién ctru ciia Nguyén Thi Nga &
cs (2025) tai Bénh vién E ciing cho thidy muc khang tuyét d6i (100%) cia vi
khuan nay voi ampicillin [5]. O nhém aminoglycosides, ty 1& khang
gentamicin mic cao duy tri & muc rat cao, lan luot 1a 87,7% (57/65) nim
2024 va 84,1% (53/63) nam 2025. Trong khi do, streptomycin mac cao co ty
1¢ khang thap hon 39,1% (50/128). Piéu nay cho thdy hiéu qua cua liéu phap
phéi hop gitta B-lactam va aminoglycoside bi suy giam dang ké. So voi
nghién ctru cia Lé Ha Long Hai & cs (2024) tai Bénh vién Quéan Y 103, noi
ghi nhan 100% chung Enterococcus spp. khang véi nhiéu aminoglycoside [3],
két qua trong nghién ctru ndy tuy thap hon nhung van phan 4anh xu hudéng
khang lan rong. D6i véi nhém macrolides, erythromycin ¢ ty 1 khang rét
cao 95,4% (62/65) nam 2024 va 82,5% (52/63) nam 2025, véi ty 1€ chung la
89,1% (114/128) va su khac biét gitta 2 nim 1a c6 y nghia théng ké (p =
0,0242). Két qua nay twong dong v6i nghién ctru ctia Nguyén Thi Nga & cs
(2025) tai Bénh vién E, véi ty 18 khang erythromycin 1a 94,5% [5], cho thay
nhom macrolides hién khong con phu hop trong diéu tri nhiém E. faecium.

Pang cha y nhat 14 nhém quinolones, trong d6 ciprofloxacin bi khang hoan
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toan vai ty 1€ 100% & cd hai nam 2024 va 2025, cao hon 1o rét so véi cac
nghién ctru khac nhu Phan Thi Lua & c¢s (2021) tai Bénh vién Hitu nghi Pa
khoa Nghé An (70,83%) [10] va Shakya & cs (2021) tai Nepal (72,3%) [26],
cho thay ap luc chon loc khang sinh tai dia phuwong c6 thé cao hon dang ké.
Vé6i nhom oxazolidinones, két qua cho thay sy xuat hién cac chung khang
linezolid trong nam 2025 véi ty 1€ 11,1% (7/63), trong khi ndm 2024 chua ghi
nhan truong hop nao (0/65), ty 1¢ chung la 5,5% (7/128), su khac biét co y
nghia thong ké (p = 0,0059). So véi cac nghién ciru trude day, day 1a dau hiéu
dang lo ngai. Bao cdo VARSS (2020) ghi nhan ty 1€ nhay cam véi linezolid
1én dén 94,7-95,7% [20], trong khi cic nghién ctru ctia Nguyén Thi Nga & cs
(2025) [5], Phan Thi Lua & cs (2021) [10], cling nhu Wu & cs (2023) tai
Trung Qudc [38]déu chwa ghi nhan ching khang. Diéu nay cho thdy nguy co
xuat hién va lan rong cac ching khang linezolid tai Khanh Hoa. Trong nhém
tetracyclines, tetracycline c6 ty 1€ khang cao, vo1 81,5% (53/65) nam 2024 va
79,4% (50/63) nam 2025, ty 1€ chung 1a 80,5% (103/128), khong c6 su khac
biét co ¥ nghia thong ké (p = 0,8255). Két qua nay tuong déng vaoi nghién ciru
ctiia Shakya & c¢s (2021) tai Nepal (83,9%) [26] va cao hon so v&i Nguyén Thi
Nga & c¢s (2025) tai Viét Nam (72,7%) [5]. Déi véi nhom glycopeptides, ty 16
khang vancomycin ghi nhan & mac cao véi 50,8% (33/65) nam 2024 va
44,4% (28/63) nam 2025, ty 1€ chung 1a 47,7% (61/128), khong c6 sy khac
biét c6 ¥ nghia théng ké (p = 0,4853). Pay 1a ty 1é dang bao dong. Mot sd
nghién ctru trong va ngoai nude cho thay ty 1¢ E. faecium khang vancomycin
& muc thip hon nghién ctru cia chung t6i, chang han nhu Nguyén Thi Nga &
s (2025) voi 11,1% [5], Phan Thi Lua & cs (2021) vai 8,33% [10] va Lé Ha
Long Hai & cs (2024) véi 3,45% [3]. Trén thé gi6i, Shakya & cs (2021) tai
Nepal chi ghi nhan 2,3% [26] va Wu & cs (2023) tai Trung Quédc khong ghi
nhan trudng hop khang nao [29]. Su khac biét nay nhan manh muc d6 lan
rong dang ké cia cac ching E. faecium khang vancomycin (VRE) tai dia

phuong nghién ctru.
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3.2.2.2. Thue trang khdng khdng sinh ciia vi khuin Enterococcus
faecalis phdn Igp tiv bénh nhin NKTN dén khdm va diéu tri tai BVDK
Khdanh Hoa nam 2024-2025
Bang 3. 13. Ty I¢ khdng khdng sinh ciia vi khudn Enterococcus faecalis

phan Idp tir bénh nhdn NKTN dén kham va diéu tri tai BVPK Khanh Hoa
nam 2024-2025

Khéng sinh Ty 1€ khang khang sinh ciia p-value*
Enterococcus faecalis, n (%)
Nim 2024 Nim 2025 Tong
(n=51) (n=64) (n=115)

Nhom p-lactams

Ampicillin 4 (7,8) 4 (6,3) 8 (7,0) 1
Nhém Aminoglycosides

Gentamicin-High 40 (78,4) 46(71,9) 86 (74,8) 0,5182

Streptomycin-High ~ 25(49,0) 27 (42,2) 52 (45,2) 0,5719
Nhém Macrolides

Erythromycin 41 (80,4) 54(84,4)  95(82,6) 0,626
Nhom Quinolones

Ciprofloxacin 31(60,8) 41(64,1) 72(62,6) 0,8464

Moxifloxacin 29 (56,9) 41(64,1) 70(60,9) 0,4486
Nhém Oxazolidinones

Linezolid 4 (7,8) 7 (10,9) 11 (9,6) 0,7525
Nhdém Tetracyclines

Tetracycline 47 (92,2) 59(92,2) 106 (92,2) 1
Glycopeptides

Vancomycin 0 (0,0) 3(4,7) 3(2,6) 0,2531
Ching MDR 41 (80,4) 53(82,8) 94(81,7) 0,8102

*Fisher Exact Test; MDR: Pa khang khang sinh

Két qua tai Bang 3.13 cho thay tinh trang da khang khang sinh cua E.
faecalis & mirc rat cao 80,4% (41/51) nam 2024 va 82,8% (53/64) nam 2025,
v6i ty 1& chung 13 81,7% (94/115). Piéu nay cho thay kiéu hinh da khang da
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tré thanh dic diém dich t& hoc ndi bat va 6n dinh cua E. faecalis trong quan
thé nghién ctru, phan anh ap luc chon loc khang sinh kéo dai, dong thoi 1am
thu hep dang ké cac lua chon diéu trj hiéu qua trén lam sang.

Trong nhom B-lactams, ty 1& khang ampicillin & muc thap, chi 7,8%
(4/51) nam 2024 va 6,3% (4/64) nam 2025, voi ty 1¢ chung 1a 7,0% (8/115),
khong c6 su khac biét giita hai nim (p = 1). Két qua nay twong dong véi
nghién ctru cia Wu va cs (2023) tai Trung Qudc (6,2%) [29] va phu hop voi
bdo cdo giam sat khang khang sinh qudc gia VARSS (2020) khi ty 1& nhay
cam cua E. faecalis vai appicillin dat trén 95% [20].

O nhom aminoglycosides (liéu cao), ty 16 khang gentamicin liéu cao dat
78,4% (40/51) nam 2024 va 71,9% (46/64) nam 2025, voi ty 1¢ chung la
74.8% (86/115). Trong khi do, khang streptomycin liéu cao lan luot 1a 49,0%
(25/51) va 42,2% (27/64), trung binh chung 45,2% (52/115). Mac du xu
hudong gidm nhe dugc ghi nhan gitra 2 nam, su khac biét khong c6 y nghia
théng ké (p > 0,05), cho thay ty 1& khang aminoglycoside mirc cao van phd
bién. So véi nghién ctiru ctia Lé Ha Long Hai va cs (2024) tai Bénh vién Quén
Y 103 [3], noi ghi nhéan ty 1é khang rat cao v&i aminoglycosides (thdm chi
100% v&i mot sd thude), két qua cia nghién ctru ndy van & mic dang bao
dong va c6 ¥ nghia 1am sang quan trong do anh huong dén hiéu qua cua cac
phac d6 phdi hop.

Pbi voi nhém macrolides, ty 16 khang erythromycin ¢ muc rat cao
80,4% (41/51) nam 2024 va 84,4% (54/64) nam 2025, véi ty 1€ chung la
82,6% (95/115). Két qua nay twong dong véi nghién ctru ctia Nguyén Thi Nga
& cs (2025) tai Bénh vién E (82,9%) [5] va cao hon so v&i nghién clru cia
Nguyén Ngoc Lan & ¢s (2024) tai Bénh vién Thong Nhit (70,7%) [8]. Piéu
nay cho thiy erythromycin hiu nhu khong con hiéu qua trong diéu tri E.
faecalis, dic biét trong nhiém khuan tiét niéu.

Dbi voi nhom quinolones, ty 1& khang duy tri & mic cao va cd xu

huéng gia ting. Cu thé, ciprofloxacin c6 ty 1¢ khang 60,8% (31/51) nim 2024
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va 64,1% (41/64) nam 2025, véi ty 1€ chung 1a 62,6% (72/115); moxifloxacin
co ty 1¢ khang tuong ung 1la 56,9% (29/51) va 64,1% (41/64), trung binh
chung 60,9% (70/115). Xu hudng nay phu hop véi bao cao VARSS cua B Y
té (2020) véi ty 18 khang ciprofloxacin 1a 46,1% [20] va cao hon mdt sd
nghién ctru gan ddy nhu Nguyén Thi Nga & cs (2025) tai Bénh vién E
(71,4%) [5] hay Shakya & cs (2021) tai Nepal (72,3%) [26]. Piéu nay cho
thay hiéu luc cua quinolones dang suy giam rd rét trong diéu trj E. faecalis.

O nhom tetracyclines ghi nhan ty 18 khang cao nhat va gan nhu tuyét
d6i. Ty 1¢ khang tetracycline duy tri & mirc 92,2% trong ca hai nam, tuong
ung 47/51 chung nam 2024 va 59/64 chung nam 2025, véi ty 1€ chung la
92.2% (106/115). Két qua nay cho thy tinh trang khang tetracycline di lan
rong va bén viing trong quan thé vi khuan, 1am suy giam gan nhu hoan toan
vai tro cia khang sinh nay trong diéu tri nhiém E. faecalis. Khi so sanh voi
cac nghién ciru trong nude, ty 1é nay twong dong véi két qua ciia Nguyén Thi
Nga & cs (2025) tai Bénh vién E (91,4%) [5] va cao hon so vdi nghién ctu
ctia Nguyén Ngoc Lan & cs (2024) tai Bénh vién Théng Nhat (80,5%) [8] hay
Tran Quéc Huy & cs (2023) tai Kién Giang (81,0%) [22]. Trén thé gidi, mirc
khang nay ciing twong duong véi nghién clru cuia Gebretensaie & ¢s (2023)
tai Ethiopia (85,7%) [32] va Shakya & cs (2021) tai Nepal (83,9%) [26], cho
thay day 1a xu huéng chung mang tinh toan ciu.

Péi véi cac khang sinh “lira chon cudi cing”, két qua ghi nhan nhiing
dau hiéu can dic biét luu ¥. Linezolid (nhom oxazolidinones) ¢o ty 1¢ khang
con thap nhung di xuat hién va c6 xu hudng tang, tir 7,8% (4/51) nam 2024
1€n 10,9% (7/64) nam 2025, véi ty 1€ chung 1a 9,6% (11/115). Ty 1€ nay cao
hon so voi mot sé nghién ctru trong nude nhu Nguyén Thi Nga & cs (2025)
tai Bénh vién E [5] hay Phan Thi Lua & cs (2021) tai Bénh vién Htu nghi Pa
khoa Nghé An [10] (chua ghi nhan khang) va tuong duong véi nghién ctru
cia Wu va cs (2023) tai Trung Qudc (6,3%) [29], cho thiy xu hudng xuat

hién khang linezolid dang gia tang. Tuong tw, vancomycin (nhém
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glycopeptides) van duy tri ty 1& khang thip nhung d3 bat dau xuat hién cac
chiung khang. Mac du khong ghi nhan ching E. faecalis khang ancomycin
trong nam 2024, nhung nim 2025 d3 xuét hién 4,7% (3/64) chung khang véi
khéng sinh nay. Két qua nay twong dong véi bao cao VARSS (2020) (3,7%)
[20] va nghién ctru ctia Shakya va cs (2021) tai Nepal (2,3%) [26], nhung
thap hon so voi cdo cdo cta Phan Thi Lua & cs (2021) tai Nghé An (8,33%)
[10]. Du ty 1é con thap, su xuét hién cta cac chung khang vancomycin (VRE)
1a dau hiéu canh bao quan trong vé nguy co lan rong trong tuong lai.

Nhu vy, két qua nghién ciru cho thay E. faecalis c6 kiéu hinh da khang
véi ty 1é rat cao, dic biét dbi v6i cac nhom khang sinh thuong dung nhu
tetracycline, macrolides, aminoglycosides va quinolones. Trong khi do, cac
khang sinh chil luc vancomycin va linezolid van con duy tri hiéu luc nhét
dinh, nhung da bat dau xuét hién hién tuong khang. Nhiing két qua nay nhan
manh sy can thiét cia viéc giam sat khang khang sinh lién tuc va toi wu hoa
stt dung khang sinh nham kiém soat hiéu qua nhiém khuan do E. faecalis
trong thuc hanh 1am sang.

3.3. PE XUAT MOT SO KHUYEN NGHI NHAM GOP PHAN NANG
CAO HIEU QUA SU DUNG KHANG SINH TRONG PIEU TRI
NHIEM KHUAN TIET NIEU TAI PIA PHUONG

Dua trén cac két qua nghién ctru vé dic diém vi sinh va tinh hinh khang
khang sinh ctia cac tac nhan gy nhiém khuan tiét niéu tai BVDK Khanh Hoa
giai doan 20242025, déng thoi di chiéu véi cac muc tiéu chién luge duoc
néu trong Ké hoach s6 3990/KH-UBND ctia UBND tinh Khanh Hoa vé trién
khai Chién lugc qudc gia phong, chong khang thude giai doan 2025-2030, c6
thé nhan thiy rang tinh trang khang khang sinh tai dia phuong dang & mirc
dang lo ngai va c6 xu hudng gia tang. Sy gia ting ty 1& vi khuan Gram am da
khang thudc, dic biét 1a cac chung sinh ESBL va khang carbapenem, dit ra
yéu cau cdp thiét phai co cac giai phap can thiép dong bo, dua trén bang

ching khoa hoc va phu hop véi diéu kién thyc tién cua dia phuong. Trén co



81

s& d6, mot sé khuyén nghi chuyén moén mang tinh hé théng dugc dé xuat
nhiam nang cao hiéu qua sir dung khang sinh, tdi wu héa két qua diéu tri va
g6p phan kiém soat sy lan rong cua khang thudce.

Truée hét, viée xay dung, cap nhat va chuin hoa céc huéng dan diéu tri
khang sinh kinh nghiém dya trén dit li€u vi sinh hoc dia phuong can duogc xé4c
dinh 13 vu tién hang dau. Két qua nghién ctru cho thay ty 1& Escherichia coli
sinh ESBL 1én tdi 53,6%, trong khi Klebsiella pneumoniae khang imipenem
dat 54,1%, phan anh muc do dé khang cao ddi véi cac khang sinh thuong
duoc str dung trong diéu tri kinh nghiém. Piéu nay cho thiy cac phac d6 diéu
tri truyén théng, dac bi¢t la viéc str dung don ddc cac khang sinh nhom beta-
lactam pho hep hodc cephalosporin thé hé 3, khong con phu hop trong bbi
canh hién nay. Do d6, can xay dung phac d6 diéu tri theo huéng phan tang
nguy co khang thudc, trong d6 tich hop cac yéu té 1am sang nhu tién sir sir
dung khéng sinh, thoi gian nam vién, bénh nén va mic do nang cua bénh. Péi
vé6i cac truong hop NKTN khéng bién chimg, dic biét & phu nir tré, cac khang
sinh nhu nitrofurantoin hoic fosfomycin nén duogc uu tién lya chon do van
duy tri hiéu luc cao va it gdy ap luc chon loc. Nguoc lai, doi voi cac truong
hop nhiém khuan ning, c6 bién chimg hoic nghi ngd do vi khuan da khang,
viéc str dung carbapenem hodc aminoglycoside can dugc can nhic than trong
va cé4 thé hoa, nham dam bao hiéu qua diéu tri trong khi van bao ton hiéu luc
cua cac khang sinh “du trir”.

Lién quan dén viéc t6i wu hoa diéu tri ban dau, can dic biét luu y dén
viéc han ché st dung cac khang sinh nhém fluoroquinolone trong diéu trj kinh
nghiém. Dit liéu nghién ciru cho thay ty 1¢ E. coli khang ciprofloxacin tai
Khanh Hoa Ién t&1 79,7%, tuong déng Vol ty 1€ that bai diéu tri cao lién quan
dén nhom thudc nay dugc ghi nhén tai cdc co so'y té 16m. Do d6, viéc tiép tuc
stt dung fluoroquinolone trong diéu tri kinh nghiém, dic biét & nhiing bénh
nhan co tién st sir dung gan day, c6 thé 1am gia ting nguy co thét bai diéu tri

va thuc day sy lan rdng ctia khang thuée. Thay vao do, can uu tién cac khang
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sinh thuéc nhém “Access” theo phan loai AWaRe ctia T6 chirc Y té Thé gidi,
d6ng thoi xay dung cac tiéu chi cu thé dé hudng dan lua chon khang sinh ban
dau phu hop vé6i timg nhém bénh nhan.

Bén canh viéc t6i vu hoa lya chon khang sinh, viéc nang cao nang luc
xét nghiém vi sinh va trién khai céc ky thuat phan tich chuyén sau, dac bi¢t la
xac dinh ndéng do wc ché tbi thiéu (MIC), dong vai tro then chdt trong viéc hd
tro quyét dinh diéu tri. Sy xuét hién cta céc ching vi khuan “siéu khang” nhu
K. pneumoniae khang colistin (3,7%) va Enterococcus faecium khang
vancomycin (47,7%) cho thay nguy co lan rong cua cac co ché khang thubc
nguy hiém. Trong bdi canh do, viée dau tu hé théng x€t nghiém hién dai, bao
gom céc thiét bi dinh danh tu dong va hé thong khang sinh do dinh luong, 12
hét strc can thiét. Viéc cung cép dir lieu MIC khong chi gitp phan loai vi
khuan theo muc @6 nhay cam ma con cho phép béac si diéu chinh liéu khang
sinh theo nguyén 1y dugc dong hoc/dugc luc hoc (PK/PD), tir 46 nang cao
hiéu qua diéu tri. Ngoai ra, viéc theo ddi xu hudng “MIC creep” theo thoi
gian s& giup phat hién sém sy suy gidm hi€u luc cua ciac khang sinh quan
trong va dua ra cac diéu chinh phu hop trong phac dé diéu tri.

Song song voi cac giai phap vé xét nghiém, viéc trién khai chuong
trinh quan 1y str dung khang sinh (AMS) mdt cach thuc chat va hiéu qua 1a
yéu té mang tinh quyét dinh trong kiém soat khang thudc. Theo muc tiéu cua
tinh Khanh Hoa, dén nam 2030, it nhat 50% cac co sd y té tuyén huyén trd 1én
can trién khai AMS. Tai Bénh vién Da khoa tinh, chuong trinh nay can duoc
t6 chirc theo mo hinh da nganh, véi sy tham gia cua bac si 1am sang, duoc si
lam sang, chuyén gia vi sinh va bd phan kiém soat nhiém khuan. Cac hoat
dong trong tam bao gém gidm sat viéc ké don khang sinh, dac biét 1a cac
khang sinh thuoc nhom “Watch” va “Reserve”, danh gia tinh phu hop cua
diéu tri kinh nghiém, va thiic day chién luoc “xudng thang” ngay khi c6 két

qua vi sinh. Viéc tmg dung cac cong cu hd trg quyét dinh 1am sang, nhu phan
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mém CDSS hoic cac tmg dung di dong tich hop khang sinh db tai chd, s& gop
phan nang cao kha nang tiép can thong tin va cai thién chat luong ké don.

bac biét, chuong trinh AMS can chu trong dén cac nhom bénh nhan
nguy co cao, bao gdm ngudi cao tudi va bénh nhan c6 bénh nén man tinh. Két
qua nghién ctru cho thdy nhom bénh nhan trén 50 tudi chiém t6i 73,3% tong
s6 ca NKTN, dong thoi ¢6 nguy co cao nhiém cac chung vi khuan da khang.
O nhom ddi twong ndy, viéc ca thé hoa diéu tri, dic biét 1a diéu chinh lidu
khang sinh dya trén chitc ning than va tinh trang 1am sang, 1a yéu to then chot
dé dam bao hiéu qua diéu tri va giam thiéu doc tinh. Su phdi hop chit ché
giita bac si va dugc si 1am sang trong viéc theo ddi va diéu chinh diéu tri s&
g6p phan nang cao chat lugng cham soc¢ bénh nhan.

Ngoai ra, viéc ting cudng kiém soat nhidm khuén tai cac co sO y té 1a
mot trong nhiing giai phap quan trong nham ngin chan su liy lan cia vi
khuan khang thudc. Cac bién phap nhu tudn thil vé sinh tay, quan 1y sir dung
dung cu xam l4n (dic biét 1a éng thong tiéu), va cach ly bénh nhan nhiém vi
khuén da khang can dugc thuc hién nghiém ngit. Viéc gidm sat nhiém khuén
bénh vién can dugc tang cuong nham phat hién sém cac 6 dich va trién khai
cac bién phap kiém soat kip thoi. Dic biét, nhiém khuan lién quan dén ong
thong tiéu (CAUTI) can duoc kiém soat chit ché do ddy 1a nguon lay nhiém
quan trong cua cc vi khuan Gram am da khang.

O cép do cong déng, viéc kiém soat tinh trang su dung khang sinh
khong hop 1y cling dong vai tro quan trong trong viéc giam dp luc khang
thudc. Can ting cudng quan 1y hoat dong ban thudc tai cac nha thudc, dam
bao viéc cip phat khang sinh phai tuan tha theo don ctia bac si. Pong thoi, cac
chuong trinh truyén thong gido duc stc khoe can duogc trién khai rong rai
nhim nang cao nhan thic cta ngudi dan vé nguy co cua viéc lam dung khang
sinh va tdm quan trong ctia viéc tuan thu diéu tri. Viéc thay d6i hanh vi st
dung khang sinh trong cong dong s& gop phan giam thiéu ngudn vi khuan

khang thuoc xam nhap vao bénh vién.
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Bén canh do, viéc déy manh nghién ctu khoa hoc va phat trién ngu(‘A)n
nhan luc chuyén sau 13 yéu té quan trong dé dam bao tinh bén viing cua cac
giai phap can thiép. Cac nghién ctru tiép theo can tip trung vao viéc phén tich
dic diém di truyén cua cac chung vi khuin khang thudc, dic biét 1a cac gen
ma hoa enzyme khang thubc nhu NDM, KPC hodc mer-1, nhim lam rd co
ché lan truyén va tién hoa cua cac chung vi khuan ndy. Pdng thoi, can trién
khai cac nghién ctru ddnh gid ganh nang bénh tat, chi phi diéu tri va két cuc
1am sang lién quan dén nhiém khuéan do vi khuan da khang, tir d6 cung cip
bang chung cho viéc xay dung chinh sach y té va phan bo ngudn luc hop 1y.
Viéc dao tao va phat trién d6i ngii chuyén gia trong cac linh vuc vi sinh, duoc
lam sang va kiém soat nhiém khuan ciing can duoc uwu tién nhiam nang cao
nang luc Gmg pho voi khang thudc tai dia phuong.

Cubi cung, viéc trién khai cac khuyén nghi néu trén can c6 su phdi hop
chat ché giita cac co so y té, co quan quan 1y va cong dong. Chi khi cac giai
phap duoc thuc hién mdt cach déng b0, dua trén béng chirg khoa hoc va phu
hop voi thuc tién dia phuong, moi c¢6 thé kiém soat hiéu qua tinh trang khang
khang sinh va nang cao chat luong diéu trj nhiém khuan duong tiét niéu tai
tinh Khanh Hoa trong giai doan t¢1. Day khong chi 1a nhi€ém vu cia riéng
nganh y té ma con 1a trach nhiém chung cua toan xa hoi trong viéc bao vé
hiéu luc cia khang sinh — mot trong nhimg thanh twu quan trong nhit cua y

hoc hién dai.
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KET LUAN VA KIEN NGHI

KET LUAN

(1) Thue trang NKTN & bénh nhan dén kham va diéu tri tai BVDPK
Khanh Hoa 2024-2025

+ Ty 16 NKTN tai BVDK Khanh Hoa giai doan 20242025 la 32,2% va
c¢6 xu hudng gia ting (2025: 34,9% so véi 2024: 29,5%). NKTN gip pho bién
hon & nit gi¢i va nhom bénh nhan trén 50 tudi.

+ Vi khuan Gram am chiém ty 1¢ twong ddi cao (84,4%), cao gip nhiéu
1an so véi Gram duong (15,6%). Trong d6, E. coli (52,3%) 14 can nguyén chu
yéu, tiép theo 1a K. pneumoniae (12,7%), cac tic nhan khac nhu P.
aeruginosa, P. mirabilis, A. baumannii va nhom cau khuan Gram duong
chiém ty 18 thap hon (1,0-6,1%).

(2) Thue trang khang khang sinh ciia cic chiing vi khuan NKTN
tai BVDK Khanh Hoa 2024-2025

+ E. coli c6 ty 1& da khang cao (86,4%) va sinh ESBL dang ké (53,6%),
khang manh vo61  Ampicillin = (90,2%), Ciprofloxacin  (79,7%),
Trimethoprim/Sulfamethoxazole (66,5%) va Cephalosporin (10,7-57,3%); da
ghi nhan ching khang Carbapenem (3,3—7,7%).

+ K. pneumoniae ciing ghi nhan mic da khang cao (81,3%), ESBL
20,7%, khang manh véi nhiéu khang sinh thudng dung; dic biét, ty 1¢ khang
Carbapenem rat cao (Imipenem 54,1%; Ertapenem va Meropenem cling
42,2%).

+ P. aeruginosa va Proteus mirabilis c6 ty 1¢ da khang lan luot 13
69,2% va 89,2%, vo1 mic khang Carbapenem dang lo ngai, dac biét & P.
aeruginosa (56,4-70,1%).

+ Vi khuan Gram duong cho thdy mirc do da khang rat cao, voi 100%
E. faecium va 81,7% E. faecalis; dang chu y 1a ty 1é khang Vancomycin cao &
E. faecium (47,7%) va E. faecalis (80,4%), cung voi su xudt hién khang
Linezolid & E. faecalis (9,6%), canh bao nguy co lan truyén chung khang

thudc trong moi trudng bénh vién.
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(3) Pé xuat mét sé6 khuyén nghi nhim goép phin ning cao hiéu qua

sir dung khang sinh trong diéu tri nhiém khuén tiét niéu tai dia phwong

+ Can x4y dung va cap nhat thudng xuyén phac do diéu trj nhiém
khuan tiét niéu dua trén dir liéu vi sinh va khang khang sinh tai dia phuong,
dic biét luu y dén ty 18 cao cac chung Gram am da khang, sinh ESBL va
khang carbapenem.

+ Tang cudng trién khai chuong trinh quan 1y st dung khang sinh két
hop véi nang cao ning lyc xét nghiém vi sinh va kiém soat nhiém khuan,
nham tdi uvu héa diéu tri va han ché lan rong vi khuan khang thudc trong bénh
vién.

KIEN NGHI

Tiép tuc trién khai cic nghién ciru chuyén sau tai Khanh Hoa nham lam
r& ddc diém phan tir va co ché khang thube ciia cac tac nhan gay nhiém khuan
tiét niéu, dic biét 1a cac ching Gram am da khang, khang carbapenem, ciing
nhu cac chung Gram dwong khang Vancomycin va Linezolid; dong thoi xay
dung hé théng giam sat va phan tich xu hudng khang khang sinh theo thoi
gian. Cac béng ching thu dugc sé 1a co sé khoa hoc quan trong phuc vu viéc
trién khai hiéu qua Ké hoach s6 3990/KH-UBND ngay 10/4/2025 ciia UBND
tinh Khanh Hoa vé thuc hién Chién lugc qudc gia phong, chdng khang thube
giai doan 2025-2030, tam nhin dén nim 2045, gop phan dinh huéng cac giai
phap can thiép bén viing tai dia phuong.
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TOM TAT

Muc tiéu: M6 ta dac diém phan bd vi khuan va tinh hinh khang khang sinh cta cac vi khuan gay
nhiém khuén tiét niéu (NKTN) tai Bénh vién Da khoa tinh Khanh Hoa nam 2024. Phwong phap
nghién cru: Nghién clru hdi clru, chon mau toan bd 949 mau dwong tinh véi vi khuén, thu thap ti
3.213 mAu nwéc tiéu cla bénh nhan duwoc chan doan NKTN tai Bénh vién Da khoa tinh Khanh Hoa
nam 2024. Vi khuan duoc dinh danh va lam khang sinh d bang hé théng Vitek 2 Compact, két qua
dwoc phién giai theo CLSI 2024. Két qua: Trong tong sb 3.213 mau nudc tiéu duwoc nudi cay, coé 949
mau dwong tinh véi vi khuan (29,5%). Ty 1& dwong tinh & ni¥ (32,7%) cao hon nam (25,0%) (p <
0,001). Nhém tudi trén 50 co ty Ié dwong tinh cao nhat (32,3%). Vi khudn Gram am chiém 83,9%,
trong dé Escherichia coli chiém 51,4% va Klebsiella pneumoniae chiém 14,2%. Ty |é chiing sinh ESBL
la 57,2% dbi v&i E. coli va 20,7% dbi véi K. pneumoniae. E. coli khang cao véi ampicillin (90,8%) va
ciprofloxacin (80,1%), nhwng con nhay v&i carbapenem. Nguwoc lai, K. pneumoniae cé ty |é€ khang
carbapenem twong ddi cao (31,9-57,0%). Trong nhém Gram dwong, Enterococcus faecium cé murc
khang khang sinh cao hon rd rét so véi Enterococcus faecalis. Ty |1& da khang thuéc dao déng tw
80,4% dén 100%. Két luan: E. coli va K. pneumoniae 1a hai tac nhan gay NKTN phd bién nhét tai
Bénh vién Pa khoa tinh Khanh Hoa. Ty |é khang khang sinh cao cho thdy can ting cwong s dung
khang sinh hop ly va lwa chon diéu tri dwa trén két quéa khang sinh d6 dé cai thién hiéu qua Iam sang.

Tir khéa: nhiém khuan tiét niéu, khang khang sinh, ESBL, vi khuan da khang thudc.

ABSTRACT

Objective: To describe the distribution of bacterial pathogens and antimicrobial resistance patterns of
urinary tract infection (UTI) pathogens at Khanh Hoa General Hospital in 2024. Methods: A
retrospective study including all 949 urine samples that were culture-positive for bacteria, collected
from a total of 3,213 urine samples of patients diagnosed with UT| at Khanh Hoa General Hospital in
2024. Bacterial identification and antimicrobial susceptibility testing were performed using the Vitek 2
Compact system, with results interpreted according to CLSI 2024 guidelines. Results: Among 3,213
urine cultures performed, 949 samples were positive, accounting for 29.5%. The positivity rate was
significantly higher in females (32.7%) than in males (25.0%) (p < 0.0001). Patients aged over 50
years had the highest positivity rate (32.3%). Gram-negative bacteria accounted for 83.9% of isolates,
with Escherichia coli (51.4%) and Klebsiella pneumoniae (14.2%) being the most common pathogens.
ESBL-producing strains were detected in 57.2% of E. coli and 20.7% of K. pneumoniae. E. coli showed
high resistance to ampicillin (90.8%) and ciprofloxacin (80.1%), while K. pneumoniae demonstrated
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considerable resistance to carbapenems (31.9-57.0%). Among Gram-positive bacteria, Enterococcus
faecium exhibited higher resistance rates compared to Enterococcus faecalis. Multidrug resistance
ranged from 80.4% to 100%. Conclusion: E. coli and K. pneumoniae were the predominant
uropathogens at Khanh Hoa General Hospital in 2024. The high prevalence of antimicrobial resistance
highlights the importance of rational antibiotic use and treatment guided by antimicrobial susceptibility

testing to improve clinical outcomes.

Keywords: urinary tract infection, antimicrobial resistance, ESBL, multidrug-resistant bacteria.
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I. DPAT VAN PE

Nhiém khuén tiét niéu (NKTN) 1a mét trong
nhirng bénh Iy nhiém trung phd bién nhét trén
thé gi&i, gay ra ganh néng I1&n vé strc khde cong
ddng va chi phi y té." Uéc tinh mbi nam toan
cau ghi nhan khoang 150 triéu trwéng hop mac
méi, kéo theo chi phi diéu tri rat I&n; riéng tai
Hoa Ky, tdng chi phi cho chan doan va diéu trj
bénh ly nay wéc tinh |én dén khoang 3,5 ty USD
mdi nam.23 Tai Viéet Nam, NKTN van 1a mot
trong nhirng bénh nhiém khuén phd bién, néu
khéng dwoc chan doan va diéu tri kip thoi, bénh
c6 thé dan dén cac bién chirng nang nhu viém
than, suy than hodc nhiém khuan huyét, lam
tang nguy co t&r vong va kéo dai thdi gian diéu
tri.4-6

V& can nguyén vi sinh, cac vi khuadn Gram
am thuéc ho Enterobacteriaceae dwgc ghi nhan
la tdc nhan gay bénh chu yéu, trong do
Escherichia coli 1a vi khuan gay bénh phé bién
nhét, chiém khodng 30-50% trong nhiéu nghién
clru trong va ngoai
Klebsiella

aeruginosa va cac cau khuan Gram dwong nhuw

nwédc.8 Ngoai ra,
pneumoniae, Pseudomonas
Enterococcus spp. cling thwong gap, dac biét &
nhirng bénh nhan c6 yéu t6 nguy co hoac

nhiém khuan bénh vién, gép phan lam gia téng

murc dO phirc tap cla bénh va gay khoé khan cho
viéc diéu trj.148

Trong nhirng nam gan day, tinh trang khang
khang sinh gia tang nhanh chéng da tré thanh
thach thirc 16n trong diédu tri NKTN. Tai Viét
Nam, nghién ciru SMART nam 2011 trén E. coli
gay NKTN cho th4y ty & sinh B-lactamase phd
réng (ESBL) |1én t&i 54% va tinh trang nay dang
c6 xu hwéng lan réng ra cong déng.? Dang lo
ngai la sy xuat hién ngay cang phé bién clia cac
chiing vi khuan da khang thubc, dac biét 1a cac
ching khang carbapenem — nhém khang sinh
thwong dwoc xem 1a lya chon diéu tri cudi cling
dbi v&i cac nhiém khuan ndng. 31011 Tinh trang
nay lam gidm hiéu qué cutia cac phac dé diéu tri
kinh nghiém, kéo dai thi gian nam vién va gia
tang chi phi cham séc y té.12

Mac du da cé nhiéu nghién clru trong nuérc,
dac diém dich té hoc va mo hinh dé khang
khang sinh cla vi khuan cé thé thay ddi theo
th&i gian cling nhw khac biét gilra cac khu vuwc
va co s& y t&.358 Do dd, viéc giam sat thuong
xuyén va cap nhat di liéu vi sinh tai ttrng co sé&
y té la can thiét nhdm hd tro lwa chon khang
sinh hep ly. Lwa chon khang sinh than trong
khéng chi nang cao hiéu qua diéu tri ma con
gitp han ché tdi da cac tac dong béat loi khéng

mong muén do s dung khang sinh phé rong.®
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Bénh vién Da khoa (BVPK) tinh Khanh Hoa
la co s& y té tuyén cubi cla tinh, tiép nhan sb
lwvong I&n bénh nhan NKTN, tuy nhién di liéu
vé tac nhan gay bénh va tinh hinh khang khang
sinh van con han ché. Vi vay, nghién ctru nay
dwoc thwe hién nham mé ta dac diém phan bb
vi khuén va tinh hinh khang khang sinh ctia cac
vi khuan gay NKTN tai BVDK tinh Khanh Hoa
n&m 2024, qua do6 cung cap co s& khoa hoc cho
viéc lwa chon khang sinh hop ly trong diéu tri va
gop phan nang cao hiéu qua kiém soat nhiém

khuén trong bénh vién.

Il. POl TWONG VA PHUONG PHAP
NGHIEN cUU

1. Déi twong nghién ciru:

DPéi twong nghién cru: cac ching vi khuan
dwoc phan lap tir mau nwéc tiéu clia bénh nhan
dwoc chan doan nghi ngd hodc xac dinh nhiém
khuén tiét niéu dén kham va diéu trj tai BVDK
tinh Khanh Hoa tir thang 01-12 nam 2024.

Tiéu chi Iwa chon: Méi bénh nhan chi
chon chung vi khuan phan lap 1an dau tw
mau nwéc tiéu va dwoc cdy dém xac dinh la
can nguyén gy NKTN.®

Tiéu chi loai trir: Cac chlng vi khuan cung
loai phan lap dwoc trén cung mot bénh nhan &
& nhirng l4n phan |ap sau trong thdi gian diéu
tri.®

2. Phwong phap nghién ctru:

Nghién ctru dwoc thiét ké theo phwong phap
hoi ciu dwa trén di liéu vi sinh dwoc lwu triv
trén hé théng quan ly xét nghiém ctia BVDK tinh
Khanh Hoa. C& mau cla nghién clru dwoc xac
dinh theo phwong phap chon mau toan bé, bao
gdm tat ca cac ching vi khuan dwoc phan lap

tr mau nuwéc tiéu clia bénh nhan dap (ng tiéu

chi lya chon trong th&i gian nghién ciu. Téng
s6 mau nwoc tiéu dwoc nudi cay trong thoi gian
nghién cru 1a 3.213 mau, trong d6 c6 949 méau
dwong tinh véi vi khuan va duwoc dwa vao phan
tich.

Cac ndi dung nghién ctru bao gém: déc diém
dich t& hoc cla bénh nhan (gi¢i tinh, nhém
tudi), ty 1& nudi cay nwéc tiéu dwong tinh, phan
bd céac loai vi khuan gay nhiém khuan tiét niéu,
va tinh hinh khang khang sinh cta cac ching vi
khuan phan lap dwoc. Cac chi sb nghién clru
chinh bao gém ty 1& phan lap cuta tirng loai vi
khuén, ty I& khang khang sinh dbi v&i cac khang
sinh thuong duwoc sir dung trong diéu tri, ty 1&
chdng sinh B-lactamase phé rong (ESBL) va ty
I& vi khuan da khang thubc.

MAu nuwéc tiéu dwoc thu thap theo quy trinh
chuén clia bénh vién va duwoc nudi cay trén cac
moi trworng thich hop dé phan Iap vi khuan. Cac
chding vi khuan dwoc dinh danh va xac dinh do
nhay cdm vé&i khang sinh bang hé théng tw
dong Vitek 2 Compact. Két qua khang sinh dé
dwoc phién giai theo tiéu chuan cua Clinical and
Laboratory Standards Institute (CLSI) nam
2024.12 /i khuadn dwoc xac dinh 1a da khang
thudc khi khang véi it nhat mot loai khang sinh
thudc tr ba nhém khang sinh khac nhau tré
[én."3

Céc sb liéu sau d6 dwoc xi ly bang phan
mém théng ké R. Cac phép kiém dinh théng ké
nhw Chi-square hoac Fisher’'s exact test dwoc
st dung dé so sanh cac ty 1&. Su khac biét dwoc
xem la cé y nghia thdng ké khi gia tri p<0,05.

Nghién ctru dwoc thwe hién tai BVDK tinh
Khanh Hoda trong th&i gian tr thang 01 nam
2024 dén thang 12 nam 2024.
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ll. KET QUA

1. Ty 1é nudi cay nwéc tiéu dwong tinh theo
gi®i va do tudi

Két qué Bang 1 cho thay trong téng s6 3213
mau nuwéc tiéu dwoc nudi ciy, cé6 949 miu
dwong tinh véi vi khuan, chiém ty & 29,5%. Ty
I&é dwong tinh & nir gi&i la 32,7% (619/1892),
cao hon c6 y nghia théng ké so v&i ty 1& dwong
tinh & nam gi&i 25,0% (330/1321) (p<0,0001).

Phan bb nhém tudi cho thdy, mau nuwéc tiéu cla
bénh nhan dwéi 20 tudi dwong tinh véi vi khuan
chiém ty 18 thAp nhét (11,2%, 18/161), tiép theo
la nhém 20-50 tudi (24,4%, 171/702) va cao
nhét & nhom trén 50 tudi (32,3%, 760/2350) voi
sy khac biét cé y nghia théng ké (p<0,0001).
Két qua nay cho thay nhiém khuén tiét niéu gap

nhiéu hon & ni gidi va ngudi Ién tudi.

Bang 1. Ty & bénh nhan c6 mau nuéc tidu nudi cdy dwong tinh véi vi khuan

theo gi&i tinh va do tudi

Dic diém S6 mau bénh S6 mau dwong Ty lé dwong p*
bénh nhan pham nwéc tiéu tinh vi khuan tinh (%)
Gidi tinh
Nam 1321 330 25,0
Nr 1892 619 32,7 <0.001
Do tudi
<20 161 18 11,2
20-50 702 171 24,4 <0,001
> 50 2350 760 32,3
Tong 3213 949 29,5
* Fisher Exact Test.
2. Phan bd cac loai vi khuan gay nhiém (3,8%, 36/949), Acinetobacter baumannii

khuan tiét niéu

Két qua Bang 2 cho thay trong sb 949 chiing
vi khudn phan lap duwoc, vi khudn Gram am
chiém 83,9% (796/949), trong khi vi khuan
Gram dwong chi chiém 16,1% (153/949). Trong
nhém Gram am, hai loai phd bién nhat 1a
Escherichia coli (51,4%, 488/949) va Klebsiella
pneumoniae (14,2%, 135/949). Cac loai khac
chiém ty 1& thdp hon nhuw Pseudomonas

aeruginosa (4,5%, 43/949), Proteus mirabilis

(2,6%, 25/949) va mot s6 loai vi khuan Gram

(-) khac chiém 7,3%. Trong nhém Gram

dwong, cac loai dwoc phat hién goém
Enterococcus  faecium  (6,8%, 65/949),
Enterococcus  faecalis  (5,4%, 51/949),
Streptococcus agalactiae (1,3%, 12/949),

Staphylococcus aureus (1,2%, 11/949) va moét
s6 loai Gram (+) khac (1,5%). Két qua cho thay
céac vi khuan Gram am chiém wu thé rd rét trong

cac trvdng hop nhiém khuan tiét niéu.
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Bang 2. Ty |& cac loai vi khuan gady NKTN & bénh nhan dén kham va diéu tri
tai BVDK tinh Khanh Hoa nam 2024

Vi khuan S6lwong Ty lé (%) p*
Vi khuan Gram (-) 796 83,9
Escherichia coli 488 51,4
Klebsiella pneumoniae 135 14,2
Pseudomonas aeruginosa 43 45
Proteus mirabilis 36 3,8 <0001
Acinetobacter baumannii 25 2,6
Cac loai Gram (-) khac 69 7,3
Vi khuan Gram (+) 153 16,1
Enterococcus faecium 65 6,8
Enterococcus faecalis 51 54
Streptococcus agalactiae 12 1,3 <0,001
Staphylococcus aureus 11 1,2
Cac loai Gram (+) khac 14 1,5
Téng cong 949 100

* Chi-Square test
3. Ty lé khang khang sinh cta cac vi khuan
phé bién gay nhiém khuan tiét niéu & bénh
nhan dén kham va diéu tri tai BVDK Khanh
Hoa nam 2024
3.1. Ty lé khang khang sinh cta vi khuan
Escherichia coli va Klebsiella pneumoniae
Két qua & Hinh 1 cho thay E. coli c6 ty |&
khang cao dbi véi mot sé khang sinh nhw AMP
(90,8%), CIP (80,1%) va SXT (67,2%). Dbi voi
nhém cephalosporin, ty Ié khang cla E. coli dao
dong tr 23,2% dén 49,0%, trong d6 khang CAZ
& mkc cao nhét (49,0%). Db véi nhém
carbapenem, E. coli van duy tri ty 1& khang
twong dbi thap, voi ty 1& khang ETP 1a 7,2%,
IPM 3,1% va MEM 2,7%, cho théy nhom khang

sinh nay van con hiéu lyc tét trong diéu tri cac
trwdng hop nhiém E. coli nang hodc khang
thudc.

Nguworc lai, K. pneumoniae thé hién mirc do
khang cao dbi v&i nhiéu nhém khang sinh, dac
biét la nhom carbapenem. Ty Ié khang ETP,
IPM va MEM clia K. pneumoniae 1an lwot 13
57,0%, 54,8% va 31,9%, cao hon ro rét so v&i
E. coli va sw khéac biét cé y nghia thdng ké (p
<0,001). Ngoai ra, K. pneumoniae cling co ty 1&
khang cao hon dbi véi CAZ (74,1%), TZP
(65,9%) clng nhw cac aminoglycoside nhw
AMK va TOB, cho thdy xu hwéng dé khang

khang sinh réng & loai vi khuan nay.
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Hinh 1. Ty 1&é khang khang sinh ctia Escherichia coli va Klebsiella pneumoniae
Ghi chu hinh 1: AMP: Ampicillin, CXM: Cefuroxime, CTX: Cefotaxime, CAZ: Ceftazidime, CRO:

Ceftriaxone,

FEP: Cefepime, ETP: Ertapenem, IPM:

Imipenem, MEM: Meropenem, TZP:

Piperacillin/Tazobactam, SAM: Ampicillin/Sulbactam, GEN: Gentamicin, AMK: Amikacin, TOB:
Tobramyecin, CIP: Ciprofloxacin, LVX: Levofloxacin, SXT: Trimethoprim/Sulfamethoxazole, COL:
Colistin, ESBL: B-lactamase phé réng; MDR: Pa khang khéang sinh.

Chuwa phat hién chiing vi khudn nao khang
COL & ca hai loai, cho thdy khang sinh nay van
con duy tri hiéu lwc dbi véi cac ching vi khuan
Gram am trong nghién ctru. Bén canh do, ty 1é
chiing sinh B-lactamase phd réng (ESBL) & E.
coli 1a 57,2%, cao hon rdo rét so voi K
pneumoniae (20,7%) v&i sy khac biét co y
nghia théng ké (p < 0,001). Diéu nay gép phan
gidi thich ty & khang cao cua E. coli dbi véi
nhiéu khang sinh nhém B-lactam. Ngoai ra, ty 1&
vi khudn da khang thuéc (MDR) & ca hai loai
déu & mirc cao, lan lwot 1a 87,1% dbi véi E. coli
va 84,4% dbi voi K. pneumoniae. Két qué nay
cho thay tinh trang da khang khang sinh cla
cac vi khuadn Gram am gay nhiém khuén tiét
niéu dang & mc dang lo ngai, dac biét la sw
gia tang cac chung K. pneumoniae khang

carbapenem va E. coli sinh ESBL, gay nhiéu

khé khan trong Iwa chon khang sinh diéu tri
thich hop.
32. Ty 1lé

Enterococcus faecium va Enterococcus

khang khang sinh cua

faecalis

Két qué & Hinh 2 cho thay E. faecium cé ty
I& khang khang sinh cao hon rd rét so voi E.
faecalis & nhiéu loai khang sinh. Dang cha y, ty
l& khang AMP & E. faecium rét cao (96,9%) so
v&i 7,8% & E. faecalis (p < 0,001). Twong tw, ty
Ié khang VAN & E. faecium dat 50,8% trong khi
E. faecalis khdng ghi nhan chung khang. Ca 2
loai déu cd ty I& khang cao dbi véi TET (81,5-
92,2%) va cac aminoglycosides nhuw HLG
(78,4-87,7), HLS (33,8-49%). Bbi v&i ERY, ty 1&
khang & E. faecium cao hon so v&i E. faecalis
(95,4% so v&i 80,4%; p = 0,0162). Phat hién E.

faecalis khang Linezolid véi ty 1& 7,8%. Ngoai
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ra, ty I& chiing da khang thubc & E. faecium dat
100%, cao hon so voi 80,4% & E. faecalis

(p<0,001). K&t qua nay cho thay E. faecium c6

100 922 100
81.5 -180.4
1 60.8
: 50.8
9.2 :
78 7.8 | 5
mom [ 1o

murc do dé khang khang sinh cao hon va la tac
nhan dang lwu y trong diéu tri nhiém khudn tiét

niéu lién quan dén vi khuan Gram dwong.

1 96.9 95.4
100 125 477 - g
] 78.4 0.4 |-
80 - 5 2
X 601 : 49
@ ::
> 40 - 1M 33.8
20 1 |- S e
{78 |- g
S E 5

AMP HLG HLS ERY CIP

OE. faecium (n=65)

LvX LzD TET VAN MDR
+
B E. faecalis (n=51) *)

Hinh 2. Ty |1é khang khang sinh cla cua E. faecium va E. faecalis

Ghi cha hinh 2: AMP: Ampicillin, HLG: Gentamicin-High, HLS: Streptomycin-High, ERY:
Erythromycin, CIP: Ciprofloxacin, LVX: Levofloxacin, LZD: Linezolid, TET: Tetracycline, VAN:

Vancomycin, MDR: Da khang khéang sinh.

IV. BAN LUAN

Két qua nghién ctu cho thay ty 1& nudi cay
nuwéc tiéu dwong tinh dat 29,5%. Ty |é nay cao
hon so vé&i moét s6 nghién clru dwoc thye hién
tai cac co s& y té trong nwéc nhw Bénh vién E
(17,3%) va Bénh vién Hiru nghj Da khoa Nghé
An (21,41%).51° Sy khac biét nay cé thé dwoc
gidi thich b&i ddc diém cta quan thé nghién
ctru. Trong nghién ctru clia chdng t6i, phan 16n
bénh nhan thuéc nhém tudi cao, véi khoang
80% trén 50 tudi. Pay 1a nhém dbéi twong co
nguy co’ mac nhiém khuén tiét niéu cao hon do
sy suy gidm chirc nang mién dich theo tudi,
ddng thei thuweng kém theo cac bénh Iy nén nhw
phi dai tuyén tién liét, dai thao dwdng hodc cac
rbi loan chirc nang dwong tiét niéu. Nhirng yéu
t6 nay lam gia tang kha nang & dong nuérc tiéu

va tao diéu kién thuan loi cho vi khuan phat trién

trong dwéng tiét niéu. Bén canh dé, nghién ciru
cling ghi nhan ty 1& nhiém khuan & ni giéi cao
hon nam gi&i, phu hop véi ddc diém giai phau
sinh ly cia hé tiét niéu ni¥, trong dé niéu dao
ngan va vi tri gan hau mén lam tang nguy co vi
khuén tir hé vi sinh dwéng rudét xam nhap vao
dwong tiét niéu. Xu hwéng nay ciing twong
ddng voi cac két qua da dwoc bao cdo trong
cac nghién clu ciia Nguyén Ngoc Lan & cs
(2024) tai B&nh vién Théng Nhat va Phan Thi
Lua & cs (2021) tai Bénh vién Hiru nghi Ba khoa
Nghé An.810

Vé thanh phan vi khuan gay bénh, két qua
nghién ctru cho thay vi khudn Gram am chiém
wu thé ré rét voi ty 1&é 83,9%. Trong do, E. coli
(51,4%) va K. pneumoniae (14,2%) la hai tac
nhan gay bénh chi yéu. Két qua nay phu hop
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v@i xu hwéng chung dwoc ghi nhan trong nhiéu
nghién ctru trong va ngoai nwoc, trong dé cac
vi khuan duwong rubt, dac biét 1a E. coli, ludn
dwoc xac dinh la cidn nguyén hang dau cla
nhiém khudn tiét niéu.'”8 Ty l&é E. coli trong
nghién ctru ctia ching téi twong dbi gan véi bao
cdo tai Bénh vién Théng Nhat (54,6%) ciing
nhw nghién ctu cGa Nguyén Thi Van & cs
(2024) tai Bac Ninh (54,3%).8'4 Diéu nay cho
thdy E. coli la tAc nhan quan trong gay nhiém
khuan tiét niéu, dac biét trong cac trwong hop
nhiém khuan mac phai tai cong dong.

Nghién clru chang t6i cling cho thay ty & E.
coli sinh ESBL chiém 57,2%, gan twong dong
v&i nghién cru Bénh vién Hiru nghi Da khoa
Nghé An (50%) va Bénh vién E (54,6%).510 Sy
gia tdng cla cac ching vi khuan sinh ESBL
phdn anh xu hwéng lan réng cla cac co ché
khang khang sinh & vi khudn Gram am, d&c biét
la kha nang thdy phan va lam mét hoat tinh ctia
cac khang sinh thuéc nhém B-lactam nhw
penicillin va cephalosporin. Diéu nay cé y nghia
ldm sang quan trong b&i sw hién dién cla cac
ching ESBL lam gidm dang ké& hiéu qua cla
cac phac dd diéu tri thworng dwoc st dung trong
nhiém khudn tiét niéu, ddng thoi lam tang nguy
co that bai diéu tri néu khéng cé di liéu vi sinh
hé tro. Két qua nghién ctru ciing cho thay E. coli
c6 ty 1& khang rat cao dbi véi ampicillin (90,8%)
va ciprofloxacin (80,1%). Xu hwéng dé khang
cao dbi v&i cac khang sinh nay ciing da dwoc
ghi nhan trong nhiéu nghién ctru khac tai Viét
Nam, trong d6 nghién ctru tai Bé€nh vién Quan
Y 103 bao cdo ty I& khang ampicillin 1én t&i
86,67%.3 Didu nay cho thdy cac khang sinh
thuéc nhém penicillin va quinolone hién khéng

con phu hop dé st dung lam Iwa chon diéu tri

trong nhiéu trwdng hop nhiém khuan tiét niéu.

Két qua nghién cru cling ghi nhan rang E.
coli van duy tri mirc dd nhay cam cao v&i cac
khang sinh thuéc nhom carbapenem va
amikacin (trén 95%), khdng dinh vai trd quan
trong cla cac khang sinh nay trong diéu tri cac
trwdng hop nhiém khuan nang, déc biét khi nghi
ngd hodc xac dinh tac nhan 1a vi khuan da
khang. Piéu nay goi y rang day van 1a nhirng
lwa chon diéu tri hiéu qua va dang tin cay trong
thwe hanh Idam sang hién nay. Tuy nhién, viéc
st dung cac khang sinh nay can dwoc can nhac
chat ché, wu tién ap dung trong cac trweong hop
c6 chi dinh rd rang va dwa trén két qua khang
sinh d6, nham han ché nguy co gia tang khang
thudc. Bén canh do, can tang cwdng trién khai
cac chuwong trinh quan ly str dung khang sinh
hop ly (AMS) mét cach ddng bd va hiéu qua,
gop phan bao tén hiéu lwc cla cac khang sinh
quan trong nay trong dai han.

Déi v&i K. pneumoniae, két qua nghién ctru
cho thdy mirc dd khang khang sinh dang lo
ngai, d&c biét 14 déi v&i nhém carbapenem véi
ty 1&é khang dao dong tir 31,9% dén 57,0%. Mdc
do dé khang nay twong dwong véi xu hwéng
khang cao dwoc ghi nhan tai Bénh vién Théng
Nhat (21,8-51,1%)8 va Bénh vién Quan Y 103.3
Sw phd bién ciia cac ching K. pneumoniae
khang carbapenem khéng chi lam thu hep dang
ké cac lwa chon diéu tri trén 1am sang ma con
d&t ra thach thire I6n ddi voi cong tac kiém soat
nhiém khuan trong bénh vién hién nay.

Déi v&i nhém vi khuan Gram dwong, nghién
ctru ghi nhan sw hién dién clta Enterococcus
faecium khang vancomycin véi ty 1€ 50,8%. Bay
la ty 1& kha cao khi so sanh v&i cac nghién ctru
tai Nghé An (8,33%), Bénh vién E (11,1%) hay
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Bénh vién Quan Y 103, noi cac chdng
Enterococcus van con duy tri mirec d6 nhay cadm
cao v&i vancomycin (96,55%).3510 Sy gia tang
clia cac chung E. faecium khang vancomycin la
d4u hiéu canh bao quan trong dbi véi hé thdng
kiém soat nhidm khuan bénh vién, béi day 1a
nhitng vi khuan cé kha nang ton tai lau trong
moi trwdng bénh vién va dé dang lay lan qua
tiép xuc, 1am gia tdng dang ké ganh nang diéu
tri.

Pang lwu y, nghién ctru ghi nhan 7,8% ching
E. faecalis khang Linezolid, trong khi khang sinh
nay van duoc xem la con hiéu lyc tét dbi voi
Enterococcus trong nhiéu nghién ctu trwdc
day. Cac bao céo giam sat cho thay ty 1& khang
Linezolid & Enterococcus van & murc rat thap
trén pham vi toan cau.'s Két qua nay cé thé cho
thdy co thé cé sw xuét hién cla cac ching
khang Linezolid lién quan dén cac co ché nhw
dot bién gen 23S rRNA hodac s hién dién cla
cac gen khang nhw cfr, optrA tai Khanh Hoa.

Két qua nghién ciu con cho thay ty 1é vi
khuan da khang thubc (MDR) & cac tac nhan
gay NKTN & murc rat cao, véi ty 1 tir 80,4% tré
lén & nhiéu loai vi khuan phd bién. Két qua nay
twong déng véi bao cdo tai Bénh vién Quan Y
103, noi ty 1€ MDR & K. pneumoniae dat
95,83% va & E. coli dat 77,78%.3 Nhirng két
qua nay cung cap co s& khoa hoc quan trong
cho viéc cap nhat di liéu vi sinh va dinh hwdng
st dung khang sinh hop ly trong diéu tri NKTN

tai Bénh vién Da khoa tinh Khanh Hoa.

V. KET LUAN

Két qua nghién ctu cho thdy E. coli va K.
pneumoniae 1a hai tac nhan gay nhiém khuan
tiét niéu cha yéu tai Bénh vién Pa khoa tinh

Khanh Hoa trong nam 2024, trong dé cac chiing

vi khuan phan lap dwoc ghi nhan cé ty 1& da
khang thubc & mirc cao. K&t qua nay nhan
manh sy can thiét cta viéc giam sat vi sinh dinh
ky nhdm cap nhat mé hinh c&n nguyén va tinh
hinh khang khang sinh tai bénh vién dé cung
cap di liéu khoa hoc trong viéc xay dwng va
diéu chinh phac dé diéu tri phu hop voi déc
diém vi sinh tai dia phwong, gép phan nang cao
hiéu qua diéu tri va han ché sw lan réng clia cac

chding vi khuan da khang thudc.
TUYEN BO CUA TAC GIA

Pao dirc nghién ciru:

Nghién ctru héi ctru di liéu vi sinh dugc lwu
trir trong hé théng quan ly xét nghiém cla bénh
vién va khong can thiép vao qua trinh chan
doan va diéu tri cia bénh nhan. T4t ca div liéu
duwoc thu thap va xi ly dwsi dang an danh,
khéng bao gém théng tin nhan dang ca nhan.
Viéc str dung di¥ liéu tuan tha cac quy dinh vé
bdo mat théng tin va dam bao quyén riéng tw
cla ngwoi bénh. Toan bd qua trinh thwc hién
nghién ctu tuan tha cac nguyén tac dao dirc
trong nghién ctru y hoc theo Tuyén bd Helsinki
Nguén tai tro

Khoéng cé ngudn tai tro.

Xung dét lgi ich:

Cac tac gid cam két khoéng cé xung dot loi
ich.

Coéng bb trwéc do:

Khéng.
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