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TOM TAT

Dat vin dé: Viém phoi la bénh Iy véi 1y 1 mdc bénh cao va tir vong ngdn han, dai han & cdc
nhém tuéi trén toan thé giGi trong dé viém phoi do Klebsiella pneumoniae chiém phan lom va dé
khdng cao véi nhiéu khdng sinh dong thoi ty 1¢ truc khudan gram dm mang gen khdng thuoc ngay
cang gia tang. Muc tiéu nghién civu: 1. Xdc dinh ty 1é nhiém, kiéu hinh dé khang khdng sinh cia
K.pneumoniae & bénh nhdn viém phéi; 2. Xdc dinh 1y 1é mang gen khdng thuéc NDM-1 va moi lién
quan voi kiéu hinh dé khdang khéang sinh ciia K. pneumoniae ¢ bénh nhan viém phoi. Poi twong va
phwong phap nghién ciru: Nghién ciu mo ta cat ngang dwoc thue hién trén 153 bénh nhan viém
phéi duoc diéu tri néi tri tai Bénh vién Pa khoa Trung wong Can Tho ndm 2024-2026. Thuc hién
nudi cdy phan ldp va dinh danh vi khudn tir mau bénh pham dwong hé hap diwdi bang hé thong te
dong va ky thudt realtime PCR. Két qua: Trong 153 bénh nhan viém phdi, 1y 1¢ bénh nhén viém phéi
do Klebsiella pneumoniae chiém 37,9%. Kiéu hinh dé khdng khdng sinh diea trén két qud khdng sinh
do lan heot la XDR(86,7%), MDR(13,3%) dong thoi ty l¢ K pneumoniae mang gen NDM-1 chiém
44,8% va gen NDM-1 c6 moi lién quan co y nghia thong ké véi kiéu hinh dé khang khang sinh. Két
ludn: Viém phéi do K. pneumoniae chiém ty 1é dang ké va ¢é mirc ¢ khdng khdang sinh cao. Gen
NDM-1 luu hanh véi 1y 16 16m va lién quan véi kiéu hinh dé khdng khéng sinh.

T khoa: Viem phéi, Klebsiella pneumoniae, gen NDM-1, de khang khang sinh.

ABSTRACT

PREVALENCE NDM-1 GENE AND ITS ASSOCIATION WITH
ANTIBIOTIC RESISTANCE PHENOTYPE OF KLEBSIELLA
PNEUMONIAE IN PATIENTS WITH PNEUMONIA
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2. Can Tho Central General Hospital

Background: Pneumonia remains a highly prevalent disease worldwide and is associated

with significant short- and long-term mortality across all age groups. Among its etiological agents,
Klebsiella pneumoniae accounts for a substantial proportion of cases and demonstrates high levels of
resistance to multiple antimicrobial agents. Concurrently, the prevalence of Gram-negative bacilli
harboring antimicrobial resistance genes has been increasing steadily. Objectives: 1. To determine
the prevalence and antibiotic resistance patterns of K. pneumoniae in patients with pneumonia, 2. To
identify the prevalence of the NDM-1 resistance gene and evaluate its association with antibiotic
resistance phenotypes in K. pneumoniae isolates. Materials and methods: A cross-sectional
descriptive study was conducted on 153 hospitalized patients diagnosed with pneumonia at Can Tho
Central General Hospital from 2024 to 2026. Lower respiratory tract specimens were collected for
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bacterial isolation and identification using automated microbiological systems. Detection of the NDM-
1 gene was performed using real-time polymerase chain reaction (RT-PCR). Results: Among 153
pneumonia patients, the prevalence of pneumonia caused by K. pneumoniae was 37.9%. Based on
antimicrobial susceptibility testing, 86.7% of isolates were extensively drug-resistant (XDR) and
13.3% were multidrug-resistant (MDR). The prevalence of the NDM-1 gene was 44.8%, and a
statistically significant association was found between the presence of NDM-1 and antimicrobial
resistance phenotypes. Conclusions: Klebsiella pneumoniae accounted for a considerable proportion
of pneumonia cases and exhibited a high level of antimicrobial resistance. The NDM-1 gene was highly
prevalent and was significantly associated with antimicrobial resistance phenotypes.
Keywords: Pneumonia, Klebsiella pneumoniae, NDM-1 gene, antibiotic resistance.

I. DAT VAN DE

Viém phoi 1a bénh 1y nhiém tring dudng ho hap dudi cap tinh pho bién c6 tac nhan vi
sinh vat gy bénh da dang trong d6 viém phéi do vi khuan chiém vi tri hang dau véi ty 1¢ viém
phdi do Klebsiella pneumoniae chiém phan 16n va dé khang vé&i nhiéu loai khang sinh
[1].Ngay nay, tinh hinh dé khang khang sinh 1a mot mdi de doa véi stic khoé cong dong. To
chire Y té Thé gidi da cong bd danh sach cac mam bénh dé khang khang sinh can wu tién dé
phat trién khang sinh moi trong do truc khuan gram 4m tiét beta-lactamase pho6 rong (ESBL)
c6 muc do wu tién cap thiét. K. pneumoniae da tr¢ thanh nguyén nhan chinh gay ra cac bénh
nhlem trung trong bénh vién va la yéu t6 nguy co gy nhiém tring nghiém trong c6 ngudn
gbc tir cong dong [2]-Su xudt hién nhanh chéng ctia cac carbapenemase dugc tao ra tir cac vi
khudn gram am thé hién kha nang dé khang B-lactam pho rong, dic biét 1a New Delhi metallo-
B-lactamase (NDM). Trong s6 cac ho gen ma hod sinh carbapenemase, gen NDM-1 dugc ghi
nhan & nhiéu nude va dong vai tro chinh trong co ché khang carbapenem ¢ khu vuc Dong
Nam A. NDM-1 va céc bién thé dang lién tuc lan rng trén toan thé gidi [3], [4], [5].

Hién nay chua c6 nhiéu nghién ciru vé truc khuan gram am mang gen khang thuoc
dic biét 1a Klebsiella pneumoniae trén bénh nhan viém phdi cling nhu cac dir liéu vé mdi
lién quan giira kiéu gen khang thubc vé6i kiéu hinh dé khang khang sinh. Tur nhitng 1i do
trén, nghién ctru ndy duoc thuc hién véi hai muc tiéu: 1) Khao sat ty 16 nhiém, kiéu hinh dé
khang khang sinh ctia K.pneumoniae & bénh nhan viém phdi; 2) Xac dinh ty 1é mang gen
khang thuéc NDM-1 va méi lién quan v&i kiéu hinh dé khang khang sinh cta K. pneumoniae
& bénh nhan viém phoi.
II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru
Bénh nhan dugc chan doan viém phéi diéu trj ndi trG tai Bénh vién Pa khoa Trung
uwong Can Tho.
- Tiéu chuan chon mau: Tiéu chuan chan doan viém phoi do cac vi khuan cua
Trung tdm kiém soat va phong ngtra dich bénh Hoa Ky CDC (2021), chin doan viém phoi
khi bénh nhan thoa ca 2 ti€u chuan vé hinh anh hoc va tri¢u chiing 1am sang.
- Tiéu chuan loai trir: Bénh nhan lao phoi tién trién hodc dang s dung thudc khang
lao. Tu vong trong vong 48 gid ké tir khi dugc chan doan viém phoi.
2.2. Phuong phap nghién ciru
- Thiét ké nghién ctru: Nghién ctru mo ta cit ngang c6 phan tich.
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- Co mau: Ap dung cong thirc tinh ¢& mau cho udc lugng mot ty 1&. Theo tac gia
Hoang Thi Minh Hoa nam 2021 1a 25,84%, chon p=0,2584, a=0,05, d=0,07 tinh dugc 150
mAu, thuc té chung t6i thu thap 153 mAu.

- Phuong phap chon miu:

+ Chon mau thuén tién theo tiéu chuan chon méu va tiéu chuan loai tru.

+ Thu thap cac thong tin can thiét va phiéu thu thap s6 liéu. Thyc hién k§y thuat nudi
cdy, dinh danh bang hé thong nudi cdy dinh danh va khang sinh d6 ty dong Vitek 2 compact,
két qua khang sinh d6 duoc doc va phan loai nhay cam (S), trung gian (I), dé khang (R) theo
tiéu chuan ctia Vién Tiéu chuan Lam sang va Xét nghiém Hoa Ky (CLSI M100 2024) va k¥
thuat realtime PCR phat hién gen khang thuc duoc phat trién bai cong ty ¢d phan dich vu
va thuong mai Nam Khoa Biotek.

+ Klebsiella pneumoniae dugc xac dinh la tadc nhan vi sinh c6 kha nang gay viém
phéi khi nuéi cay phan lap Klebsiella pneumoniae 1a khuan lac wu thé (theo tiéu chuan CLSI
2024) hoic két qua PCR dinh luong phat hién Klebsiella pneumoniae >10° copies/mL va
chiém tai luong cao nhit trong s tat ca tac nhan phat hién dugc trén mau bénh pham

- Noi dung nghién ciru: Ty 1¢ nhiém va kiéu hinh dé khang khang sinh cta
Klebsiella pneumoniae & bénh nhan viém phéi. Ty 16 mang gen NDM-1 va mbi lién véi kiéu
hinh dé khang khang sinh.

- Pinh nghia bién:

+ Pa khang thuéc (MDR: Multidrug Resistant): 1a tinh trang vi khuan dé khang it
nhat voi 10 loai khang sinh trong it nhat 03 ho khang sinh.

+ Pa khang dién rong (XDR: Extream / Extensive Drug Resistance): 1a tinh trang vi
khuan dé khang.

- Phuong phap xir li s6 liéu: Dit liéu duoc xtr Iy bang phin mém SPSS 20.0, trinh
bay dudi dang trung binh + d6 léch chuan cho bién dinh luong va tan s (ty 18 %) cho bién
dinh tinh. Chung t61 st dung cac kiém dinh x? hoic Fisher dé so sanh su khac biét gilta cac
nhom. Mirc ¥ nghia thong ké dugc xac dinh khi p<0,05.

- Pao dirc trong nghién ctru: Nghién ctru da duoc Hoi dong Pao dirc trong nghién
ctru Y sinh hoc Trudng Pai hoc Y Duge Can Tho phé duyét va cap gidy chip thuin dao dirc
nghién ctru s6 24.237.HV/PCT-HPDD ngay 28/6/2024.

III. KET QUA NGHIEN CUU
3.1. Pic diém chung cia d6i twong nghién ctru
Bang 1. Pic diém chung cua d6i tugng nghién ciru

Dic diém Phan nhém Tan sb (Ty 1&) (n=153)
Tubi Cao tudi (260 tudi) 136 (88,8%)
Khong cao tuoi (< 60 tuoi) 17 (11,2%)
Gidi Nam 96 (62,7%)
Nit 57 (37,3%)
Ting huyét ap 95 (62%)
bai thao duong type 2 45 (29%)
COPD 35 (22,8%)
Bénh d(‘3ng méc Bénh tim thiéu mau cuc bd 46 (30%)
Tai bién mach méu nio 27 (17,6%)
Ung thu 17 (11,1%)
Khong cé bénh nén 9 (5,8%)
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Nhén xet: Trong s6 bénh nhan viém ph01 ty 1¢ bénh nhén >60 tudi chiém 88 ,8%,
giéi nam chiém uu thé v6i 62,7% cao gap 2 1an so v6i nit gioi. Hau hét cic bénh nhan déu
c6 bénh déng méc, trong do ting huyét 4 ap chiém ty 1¢ cao nhit v6i 62%, bénh tim thiéu mau
cuc bd 30%, dai thao duong type 2 chiém 29%.

3.2. Ty 1¢ viém phéi do Klebsiella pneumoniae

Bang 2. Ty 18 viém phoi do Klebsiella pneumoniae

Tan s6 Ty 1&
Viém phoi do K pneumoniae 58 37,9%
Viém phoi do tac nhan khac 95 62,1%

Nhan xét: Trong 153 bénh nhan viém phoi nhdp vién, ty 1& viém phoi do
K.pneumoniae chiém 37,9% trong tong s6 nghién ctru.
3.3. Kiéu hinh dé khang khang sinh ciia Klebsiella pneumoniae & bénh nhan viém phdi

Tetracyclin 16,7% 23,3%
Tigecyclin 100%
Colistin 100%
Tobramycin 6,7% 10%
Gentamycin
Imipenem
Ciprofloxacin 3;3% 6,7%
Ceftazidim-avibactam
Ceftarolin 3,3%
Cefepim 3,3% 10%
Ceftazidim — 13,3%
Cefotaxim 6,7%:
Cefoxitin 16,7%
Amox-clav = 10% :
Ampicillin 3,3%: 969

0% 20% 40% 60% 80% 100%
Trung gian = Nhay # Khang

60%

Biéu do 1. Ty 1¢ dé khang khang sinh cta Klebsiella pneumoniae & bénh nhan viém phdi
(n=30)

Nhén xét: Trong s6 bénh nhin viém phdi duoc nudi ciy phan 1ap ra Klebsiella
pneumoniae, 96,7% bénh nhan dé khéng véi Ampicillin va Ceftarolin, 93,3% bénh nhan dé
khang véi Cefotaxim, 90% dé khang véi Amoxicilin-acid clavulanic va Ciprofloxacin.
100% bénh nhan con nhay véi Tigecyclin va 100% bénh nhan trung gian véi nhom Colistin.
Dua vao két qua khang sinh dd trén, chung t6i xac dinh ty 1€ nhém dé khéng dién rong
(XDR) chiém 86,7% cao gip 6 lan so v6i nhom da khang khang sinh (MDR).

3.4. Ty 1¢ mang gen khang thuéc NDM-I va méi lién quan véi kiéu hinh dé khang
khang sinh ciia Klebsiella pneumoniae trén bénh nhan viém phoi
Béang 3. Két qua PCR xac dinh gen NDM-I trén K.pneumoniae & bénh nhan viém phoi
(n=58)

Két qua PCR Tan sd (n) Ty 18 (%)
Phat hién gen NDM-1 26 44,8%
Chua phat hién gen NDM-1 32 55,2%
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Nhan xét: Ty 16 K.pneumoniae mang gen NDM-1 chiém 44,8% trong tong sb bénh
nhan viém ph01 do K.pneumoniae.
Bang 4. Mdi lién quan giita kiéu gen NDM-1 véi kiéu hinh d& khang khang sinh ciia
K.pneumoniae (n=30)

MDR XDR p
Mang gen NDM-1 0 17 B .
Khong mang gen NDM-1 4 9 p=0.026

*Fisher Exact Test

Nhan xét: Trong s6 58 ca viém phoi do Klebsiella pneumoniae dugc xac dinh qua
k¥ thuat realtime PCR c6 30 truong hop c6 két qua nudi cdy duong tinh. Trong d6, nhém
chung mang gen NDM-1, 100% Klebsiella pneumoniae biéu hién kiéu hinh khang thudc
dién rong (XDR). O nhom khong mang gen, ty 1¢ XDR 1a 69,2%, cao gap d6i so v6i nhém
da khang (MDR). Sy hién dién ctia gen NDM-1 c6 mdi lién quan c6 y nghia thong ké véi
kiéu hinh d& khang khang sinh (p < 0,05), cho thiy vai trd quan trong cia gen nay trong co
ché khang thudc mirc d6 cao.

IV. BAN LUAN

4.1. Ty 1¢ viém phdi do Klebsiella pneumoniae

Ty 1€ viém phéi do Klebsiella pneumoniae trong nghién ctru cua chung toi la 37,9%,
két qua nay tuong ddng voi nghién ctru ciia Hong Thi Xuan Lleu va cong sy (2022) véi ty
1€ 35,9%, va nam trong khoang dao dong ghi nhén ¢ mot s6 nghién ctru trong nude [6].
bang chu y, Nguyén Thi Mai Huong va cong su (2024) ghi nhan ty 1€ 1én t61 65,7%, cao
gan gap d6i so voi nghién ctru ctia ching toi. Su chénh léch nay co thé phan anh sy tap trung
mau bénh pham tai cac khoa hoi sttc hodc nhom viém ph01 bénh vién, noi Klebsiella
pneumoniae da khang luu hanh manh [7]. Nguoc lai, ty 1€ trong nghién ctru cua chung toi
cao hon so v6i Bui Nam Phong va cong su (2024) 1a 30,3% va Nguyén Pinh Quan va cong
su (2023) 1a 22,22%. Su chénh léch nay co thé xuat phat tir khac biét vé tiéu chuan chon
mau, thoi gian thu thap s6 liéu, ty 1€ viém phé)i bénh vién so voi viém phéi cong déng, cling
nhu su luu hanh cta cac chung Gram am da khang tai tung co sé [8] [9].

4.2. Kiéu hinh dé khang khang sinh cia Klebsiella pneumoniae & bénh nhan viém phdi

V& tinh hinh dé khang, ty 1& Klebsiella pneumoniae da khang thubc (MDR) trong
nghién ctru cta chiing t6i 1a 13,3%, trong khi khang thudc mé rong (XDR) chiém t6i 86,7%.
So v61 Pham Thi Ngoc Nga va cong su, ty 16 MDR 1a 22,6%, XDR 60,4% va khang toan
bd 7,5%, nghién ciru cua ching toi c¢6 ty 1€ XDR cao hon rd rét nhung MDR thap hon [10].
Piéu nay c6 thé phan anh xu hudng dich chuyén tir da khang sang khang mé rong tai co so
nghién ctru, dic biét trong bdi canh sir dung carbapenem kéo dai.Theo Lé Cong Trir va cong
su (2022), ty 1& Klebsiella pneumoniae da khang 1én dén 89,1%, va dic biét, nghién ciru ctia
Uc-Cachon A.H. va cong su (2019) tai Mexico ghi nhan ty 1€ 1én t61 83,65% [11] [12]. S
sanh nay cho thiy murc do khang thudc dao dong dang ké gitta cac qudc gia va co s y te
phu thudc vao chinh sach kiém soat nhiém khuan, quan 1y khang sinh va dic diém dich t&
dia phuong.

Dang cha y, 100% chung Klebsiella pneumomae trong nghién ciru cua chung toi
trung gian véi colistin. Két qua nay can dugc dién giai trong boi canh thay doi tiéu chuan
phan loai cua CLSI: tir ndm 2020, CLSI da loai bo danh muc nhay cam (S) ddi véi colistin
va chi duy tri hai mirc phan loai 14 trung gian (I) khi MIC <2 pg/mL va dé khang (R) khi
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MIC >4 pg/mL. Bén canh do, dir liéu tir chuong trinh giam sat SENTRY (2011-2017) cho
thdy phan 16n chung K. pneumoniae trong tu nhién c6 MIC colistin <2 pg/mL, tuong ng
voi muc trung gian theo CLSI. Do do, két qua 100% trung gian phan anh ban chit sinh hoc
ctia vi khuan va cach dién giai theo CLSI 2024, khong ddng nghia véi that bai diéu tri trén
lam sang [13].
4.3. Ty 1é¢ mang gen khang thudéc NDM-1 va méi lién quan véi kiéu hinh dé khang
khang sinh ciia Klebsiella pneumoniae trén bénh nhan viém phoi
Trong nghién cttu cua chung t0i, ty 1&¢ Klebsiella pneumoniae mang gen NDM-1
chiém 44,8%. Pay 1a muc kha cao, cho thdy su luu hanh ding ké cua chung sinh
carbapenemase tai co s& nghién ctru. So véi Tran Thi Tuyét Ngoc ghi nhan ty 18 11%, két
qua cua ching t6i cao hon rd rét [14]. Tuy nhién, thip hon so vé&i nghién ctu cia
Hussein.N.H. v&i ty 1& 67,27% [15]. Su dao dong nay phan anh khac biét vé dia diém nghién
ctru, ddi tuong bénh nhan, mirc 40 st dung carbapenem va tinh hinh kiém soat nhiém khuan
tai timg khu vyre. Két qua cua chiing toi ghi nhan méi lién quan cé ¥ nghia thong ké giita su
hién dién gen NDM-1 va kiéu hinh d¢ khang khang sinh. Diéu nay phu hop véi co ché sinh
hoc da duoc xac 1ap. NDM-1 1a mot metallo-B-lactamase c6 kha ning thuy phan hau hét cac
khang sinh B-lactam, bao gém carbapenem. Su hién dién cua gen nay thuong di kém cac
plasmid mang thém gen khang aminoglycoside, fluoroquinolone hodc trimethoprim-
sulfamethoxazole, lam gia tang nguy co da khang va khang mé rong.

V.KET LUAN

Klebsiella pneumoniae 13 cin nguyén quan trong trong viém phdi va can duogc luu y
trong diéu tri kinh nghiém. Viém phdi do Klebsiella pneumoniae da khang khang sinh chiém
ty 1€ cao phan d&nh muc d¢ khang thube cao va han ché dang ké lua chon diéu tri. Su xuét
hién ctia cac gen khang thudc ngay cang gia ting, trong d6 co6 NDM-1 dong thoi chung toi
ghi nhan c6 mdi lién quan ¢ y nghia thong ké gitta NDM-1 va kiéu hinh dé khang. Su hién
dién gen nay goi y vai tro quan trong vao tinh trang khang carbapenem va khang mo rong
cua Klebsiella pneumoniae.
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