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KIEU HINH KHANG KHANG SINH VA KIEU GEN KHANG CARBAPENEM
CUA MOT SO VI KHUAN GRAM AM TAI BENH VIEN QUAN Y 103

Nguyén Vin An!, Vé Duy Phiic2, Lé Thu Hong!

TOM TAT

Muc tiéu: Ngh|en ctu tinh hinh khang khang
sinh va kiéu gen khang carbapenem clla mot sG vi
khu&n Gram am phan Iap tir ngudi bénh tai Bénh vién
Quan y 103 nam 2023. Doi tugng va phu’dng phap
nghlen cru: bay la mot ngh|en clru mo ta cat ngang.
Dai tugng nghién ctru 1a 129 chdng vi khuan Gram am
bao gbém Escherichia coli, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa
phan Iap tir ngudi bénh tai Bénh vién Quan y 103 nam
2023. Két qua: E. coli khang > 60,0% vdi cefotaxime,
ciprofloxacin, norfloxacin, trimethoprim/
sulfamethoxazole, ampicillin; K. pneumoniae khang >
60,0% V@i amoxicillin/clavulanic acid, cefotaxime,
ceftazidime, cefepime, ciprofloxacin, norfloxacin,
trimethoprim/sulfamethoxazole. A. baumannii khang >
50,0% vdi tat ca 11 khang sinh thr nghiém bao gém
ceftazidime, cefepime, imipenem, meropenem,
gentamycin, ciprofloxacin, trimethoprim/
sulfamethoxazole, levofloxacin, ticarcillin, ticarcillin/
clavulanic acid, piperacillin/ tazobactam. Tudng tu, P.
aeruginosa khang > 50,0% vdi tat ca 12 loai khang
sinh dugc thr nghiém bao gom: ceftazidime,
cefepime, imipenem, meropenem, amikacin,
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gentamycin, ciprofloxacin, levofloxacin, ticarcillin,
ticarcillin/ clavulanic acid, piperacillin, tobramycm Ti Ie
da khang khang sinh clia c& bén lodi vi khudn Gram
trong nghlen clu déu > 60,0%, cao nhat la E. coli
(87,1%). Ti |& céc loai vi khudn mang gen NDM, OXA,
KPC, IMP, VIM lan lugt la 29 ,5%; 14,7%); 85/0,
8 5°/o, 0, 8%. K&t luan: Nghién ciru cua ching t6i cho
thay NDM va OXA 13 hai gen khang carbapenem phé
bién nhat & céc vi khudn E. coli, . pneumoniae, A.
baumannii, P. aerugmosa ta| Benh V|en Quéan y 103
n&m 2023. CAc vi khuan nay ¢ ti I& ching da khang
khang sinh rat cao, day la mot van dé nghlem trong
de doa stic khoe cong dong, doi hoi phai quan ly s
dung khang sinh ngh|em ngdt va cac thuc hién bién
phap kiém soét nhiém khudn manh mé& nh&m han ché&
sy lan truyén khang khang smh Tur khoa: khang
khang sinh, carbapenem, vi khun

SUMMARY

ANTIMICROBIAL RESISTANCE PHENOTYPE
AND CARBAPENEM RESISTANCE

GENOTYPE OF SEVERAL GRAM-NEGATIVE

BACTERIA AT MILITARY HOSPITAL 103

Objective: Study the antimicrobial resistance
phenotype and carbapenem resistance genotype of
several Gram-negative bacteria isolated from patients
at Military Hospital 103 in 2023. Subject and
methods: This was a cross-sectional descriptive
study. The subject of the study was 129 Gram-
negative bacteria strains, including Escherichia coli,
Klebsiella pneumoniae, Acinetobacter baumannii, and
Pseudomonas aeruginosa, isolated from patients at
Military Hospital 103 in 2023. Results: E. coli strains
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showed over 60.0% resistance to cefotaxime,
ciprofloxacin, norfloxacin,
trimethoprim/sulfamethoxazole, and ampicillin. K.
pneumoniae strains exhibited resistance levels of
60.0% or more to amoxicillin/clavulanic acid,
cefotaxime, ceftazidime, cefepime, ciprofloxacin,
norfloxacin, and trimethoprim/sulfamethoxazole. A.
baumannii strains illustrated over 50.0% resistance to
all 11 tested antibiotics, including ceftazidime,
cefepime, imipenem, meropenem, gentamycin,
ciprofloxacin, trimethoprim/sulfamethoxazole,
levofloxacin, ticarcillin, ticarcillin/clavulanic acid, and
piperacillin/tazobactam.  Similarly, P. aeruginosa
strains displayed over 50.0% resistance to all 12
antibiotics, including ceftazidime, cefepime, imipenem,
meropenem, amikacin, gentamycin, ciprofloxacin,
levofloxacin, ticarcillin, ticarcillin/clavulanic acid,
piperacillin, and tobramycin. The proportion of
multidrug resistance strains among all four Gram-
negative bacteria in the study was over 60.0%. The
proportion of multidrug resistance strains of E. coli
was the highest, at 87.1%. The rate of bacteria
harboring NDM, OXA, KPC, IMP, and VIM genes was
29,5%; 14,7%; 8,5%; 8,5%); and 0.8%, respectively.
Conclusion: Our study showed that NDM and OXA
were the most common carbapenem resistance genes
found in E. coli, K. pneumoniae, A. baumannii, and P.
aeruginosa at Military Hospital 103 in 2023. These
bacteria had a very high rate of multidrug resistance
strains. This is a serious issue for public health,
requiring strict management of antibiotic usage and
the strong implementation of infection control
measures to limit the spread of antimicrobial
resistance. Keywords: antimicrobial resistance,
carbapenem, bacteria

I. DAT VAN PE

Vi khudn khang khang sinh 13 méi de doa
ngay cang nghiém trong dGi vai slic khde cong
dong k& ca & cac nudc phat trién. Mot nghién
cltu t6ng hdp trén 204 nudc va ving lanh thd
toan cau cho thay trong nam 2019 cd 1,27 triéu
ca t&r vong do vi khudn khang khang sinh, 4,95
trudng hop t&r vong lién quan dén vi khuan
khang khang sinh (1). Trong d6, Escherichia coli,
Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa la cac vi khudn gay
bénh phé bién nhat. B&n vi khudn Gram am nay
cung vGi hai loai vi khudn Gram duong
(Staphylococcus aureus, Streptococcus
pneumoniae) gay ra 929000 ca tr vong va lién
quan dén 3,57 triéu ca ti vong (1). Cac vi khudn
Gram am cd nhiéu cd ché khang khang sinh,
trong d6 mét trong nhifng ca rat quan trong la vi
khuén sinh cac enzyme pha huy khang sinh nhu
Extended-spectrum beta-lactamase (ESBL) va
Carbapenemase (CRE) gilp chdng pha hay
khang sinh thuoc nhdm beta-lactam va
carbapenem. Ddc biét nguy hiém, cic gen ma
héa ESBL (blaCTX-M, blaSHV...) va CRE (NDM,

IMP, VIM, OXA, KPC...) thuGng nam trén plasmid
do d6 cb thé lan truyén cho cac ching vi khuén
cung loai hoac khac loai (2). Su xuat hién va gia
tdng cac chung vi khudn khang carbapenem da
lam tang ganh nang cho nganh y t€ va nén kinh
té bdi cac chdng lam tang ti |é tir vong, kéo dai
thai gian ndm vién va tang chi phi diéu tri cac
bénh nhiém khudn (3). Nghién cfu nay tién
hanh tim hi€u ki€u hinh khdng khédng sinh va
ki€u gen khang carbapenem ctia mét sd ching vi
khudn Gram am thudng gdy bénh tai Bénh vién
Quan y 103 ndm 2023 nham cung cap dit liéu dé
cac thay thuGc Iam sang va cac nha quan ly y té
xay dung_phac d6 diéu tri theo kinh nghiém cac
bénh nhiém khudn nhdm nang cao chét lugng
diéu tri ngudi bénh.

II. DOl TUQNG VA PHUONG PHAP NGHIEN CU'U

Poi tuogng nghién clru: Nghién clu bao
gém 31 chung E. coli, 36 ching K. pneumoniae,
22 chung A. baumannii, 40 ching P. aeruginosa
cla ngugi bénh diéu tri tai Bénh vién Quan y 103
nam 2023. P& tranh trung 18p, nghién cltu chi s
dung két qua nudi cdy duadng tinh [dn dau tién
cla cung mot ngudi bénh.

Thiét ké nghién ciru: Nghién ciu mo ta
cat ngang dugc ti€n hanh tai khoa Vi sinh vat,
Bénh vién Quéan y 103.

Quy trinh xét nghiém: L3y bénh pham,
nubi cdy dugc thuc hién theo hudng dan cla
Amy L. Leber (4). Dinh danh va kiém tra d6 nhay
cam cua vi khuén véi khang sinh dugc thuc hién
bang hé théng Vitek 2 (BioMérieux, Phap). Phién
gia do nhay cam khang sinh tuan theo huéng
dan cua Vién cac tiéu chudn xét nghiém va 1am
sang Hoa Ky ndm 2022 (5). Phat hién gen khang

carbapenem (NDM: New Delhi metallo beta
lactamase; KPC: Klebsiella  pneumoniae
carbapenemase; IMP: Imipenem-resistant

Pseudomonas; VIM: Verona integron-encoded
metallo-B-lactamase; OXA: oxacillinases) thuc
hién bang NG-Test CARBA 5 (NG Biotech, Guipry,
Phap) theo hudng dan cla nha san xuat.

Chang da khang khang sinh dugc dinh nghia
la ching khong nhay cam vdi it nhat mot loai
khang sinh trong it nhdt ba nhom khang sinh.
Escherichia coli ATCC 25922 va Pseudomonas
aeruginosa ATCC 27853 dudc s dung lam
chdng d6i chiing.

Xur' ly s6’ liéu: Dt liéu vé két qua phan lap
vi khuan va kiém tra dd nhay cdm cua khang
sinh khang sinh dugc phan tich trén phan mém
SPSS Statistics 22.0.

Il. KET QUA NGHIEN cU'U
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3.1. Ki€u hinh khang khang sinh cia
mdt sd vi khudn Gram &m

Bang 1. Phan bé cdc vi khudn Gram 4m
trong nghién cuu

K. A. P. ~
E. | pseu | bau |aeru Io
colimonia man |ginos sg'
e nii a

Mau 10| 24 6 28 |68

pBﬁQr"‘q Khacx (21| 12 |16 | 12 |61
Tong 31| 36 22 40 (129
Trung tam
H6i suc cap
cliu va chdng 17 | 19 10 20 |66
Khoa doc
Cac khoa
ackn | 14| 17 | 12 | 20 |63

Tong 31| 36 | 22 | 40 129

GiGi Nal’n 21| 30 16 28 |95
tinh I>lu‘ 10 6 6 12 |34
Tong 31| 36 22 40 129

Ghi chd: *bénh pham ddn, dich vét thuang,
dich rira ph& quan, dich vét loét, nudc tiéu, dich
mang phdi, dich 6 bung, dich ndo tuy, dich mu
ap xe. **cac khoa ndi va khoa ngoai.

Nhdn xét: Tong s6 129 chang vi khuén
Gram am dugc dua vao nghién cliu, cé 68 chiing
(52,7%) phan lap tir mau va 61 chung (47,3%)
phén 18p tir cdc bénh phdm khac. S6 lugng va ti
Ié cac chung phan lap tir Trung tam Hoi suc cap
clu va chéng doc va cac khoa khac la tuang
dugng nhau, 66 chung (51,2%) va 63 (48,8%).
S6 ching vi khudn phan 1&p dugc & nam gidi
(95) cao han so véi nif gidi (34).

*Kiéu hinh khang khang sinh cua E. coli va K. pneumomae
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Hinh 1: Kié¢u hinh khéng khdng sinh cua £. cefi (A) va K. pnewnoniae (B). S tirén mdi ¢dL thé hién s6 chung thir nghiém

Nhidn xét: E. coli khang > 60,0% vdi cac khang sinh cefotaxime, ciprofloxacin, norfloxacin,
trimethoprim/sulfamethoxazole, ampicillin; khang cao nhat véi ampicillin (90,3%); khang thap nhat
vGi amikacin (0,0%) imipenem (6,5%) va meropenem (10,0%). K. pneumoniae khang > 60,0% vGi
7/11 khang sinh th{r nghiém bao gém: amoxicillin/clavulanic acid, cefotaxime, ceftazidime, cefepime,
ciprofloxacin, norfloxacin, trimethoprim/sulfamethoxazole; vi khuan nay khang thap nhat véi amikacin
nhung ti 1€ > 30,0%. Ti Ié K. pneumoniae khang imipenem va meropenem lan lugt la 55,5% va 66,1%.

*Ki€u hinh khang khang sinh ciia A. baumannii va P. aeruginosa
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Hinh 2: Kiéu hinh khang khang sinh cia A. bauwmannii (A) va P aeruginosa (B). 86 trén méi ¢dt thé hién s6 ehiing thit nghiém

Nhén xét: A. baumannii khang > 50,0% vdi
tat c@ 11 khang sinh th( nghiém bao gbém
ceftazidime, cefepime, imipenem, meropenem,

gentamycin,
trimethoprim/sulfamethoxazole,
ticarcillin, ticarcillin/clavulanic

ciprofloxacin,
levofloxacin,
acid,
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piperacillin/tazobactam. Vi khudn nay khang cao
nhat vdéi ticarcillin  (70,6%), thap nhat vdéi
gentamycin (54,5%), khang vd@i imipenem va
meropenem lan lugt la 59,1% va 63,6%. Tuong
tu, P. aeruginosa khang > 50,0% vdéi tat ca 12
loai khang sinh dudc thr nghiém bao gom:
ceftazidime, cefepime, imipenem, meropenem,
amikacin, gentamycin, ciprofloxacin, levofloxacin,
ticarcillin, ticarcillin/clavulanic acid, piperacillin,
tobramycin. Vi khudn nay khang cao nhat vdi
ticarcillin (74,4%), thap nhat véi ceftazidime
(55,0%), khang vé&i imipenem va meropenem [an
lugt 1a 65% va 62,5%.

*Ti 1& cac chang vi khuan da khang
khang sinh

Nhan xét: Két qua nghién clitu cho thay ca
bén loai vi khudn Gram &m trong nghién ciu c6
ti I&é da khang rat cao, déu > 60,0%. Ti |é cac
chung da khang cua E. coli cao nhat, chiém
87,1% (Hinh 3)

100.0
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K. pneumoniae A. baumarnnii P. aeruginosa

m Pa khang Khong da khang

Hinh 3: Ti Ié cac chung da khang khang sinh
3.2. Kiéu gen khang carbapenem cua
mot s6 vi khuan Gram am
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KPC OXA VIM IMP NDM

mE. coli 0.0 12.9 0.0 0.0 6.5
K. pneumoniae 14.3 10.0 2.9 0.0 12.9
A. baumannii 0.0 0.0 0.0 13.5 13.0
P. acruginosa 15.0 2.5 0.0 25 15.0

mTil¢ chung 8.5 14.7 0.8 8.5 29.5

Hinh 4: T7 Ié cac gen khang carbapenem
cua cdc chung vi khudn Gram dm

Nhén xét: NDM la gen khang carbapenem
phat hién dugc nhiéu nhat cla clia cac vi khudn
Gram am trong nghién c(ru nay, ti Ié chung phat
hién dudc gen NDM cla ca bdn loai vi khuan 1a
29,5%. Trong ca bén loai vi khudn Gram am &
nghién clu nay, ti I& chung phat hién dugc gen
OXA (14,7%) cao han gen KPC va IMP, cung ti |é
la 8,5%. Trong s6 cac chang E. coli dugc thdr
nghiém 12,9% va 6,5% cac ching mang gen
OXA va NDM. OXA va NDM ciing la hai gen

khang carbapenem phé bién nhat clia cac chiing
K. pneumoniae trong nghién ctu nay, lan lugt
phat hién dugc & 40,0% va 42,9% s6 ching
dugc thr nghiém. Tuy nhién, IMP va NDM la hai
gen khang carbapenem phé bién nhét cla cac
chiung A. baumannii trong nghién cru nay, lan
lugt phat hién dugc & 43,5% va 13,0% cac
chiung th&r nghiém. DG6i véi P. aeruginosa, két
qua nghién cltu cho thay c6 45,0% va 15,0%
cac chiing mang gen NDM va KPC.

IV. BAN LUAN

Nghién clfu clia ching t6i cho thay trong ho
vi khudn Enterobacteriaceae kiéu hinh khang
khang sinh cta K. pneumoniae va E. coli rat khac
nhau. K. pneumoniae khang tir 60,0% trd |én vdi
7/11 loai khang sinh thr nghiém; khang vdi
imipenem va meropenem lan lugt la 55,5% va
61,1%; K. pneumoniae khang amikacin thap
nhat nhung ti 1€ nay la 30,5%. Trong khi do6 E.
coli khang véi imipenem va meropenem lan lugt
la 6,5% va 10,0%; 100% cac ching E. coli nhay
cam vGi amikacin (Hinh 1). Tuy nhién, ti 1€ ching
da khang cta E. coli (87,1%) lai cao hon rat
nhiéu so vdi K. pneumoniae (66,7%) (Hinh 3). Ti
& khang vdi imipenem va meropenem cua K.
pneumoniae trong nghién clru cta ching téi cao
hon rat nhiéu so véi nghlen ctu cla Nguyen Thi
Hai ti€n hanh tai Bénh vién da khoa Bac Ninh
(9,7% va 9,7%), tuang tu ti I€ khang imipenem
va meropenem @& cac chung E. coli trong nghién
cfu cua chung téi cling cao han trong nghién
cliu trén (6,4% va 2,1%) (6). Ti I& khang
amikacin ctia E. coli trong nghién cru clia ching
t6i (0,0%) thdp hon so véi nghién clu cua
Nguyén Thi Hai (10,6%), ngugdc lai ti 1€ K.
pneumoniae khang amikacin trong nghién clru
cla ching t6i (30,5%) cao hon cla tac gia trén
(9,7%) (6). Su khac biét vé kiu hinh khang
khéng sinh gitta hai nghién citu cé thé do su
khac biét vé dic diém cla quéan thé vi khun tai
hai dia diém khac nhau; bénh phdm phan 1&p
dudc vi khuan; phac do st dung khang sinh gitra
hai bénh vién ciling cé thé khac nhau, tao ra
nhitng ap luc chon loc tu nhién khac nhau doi
vGi quan thé vi khuén & hai dia diém nghién clu.

Tinh trang khang khang sinh cla A.
baumannii va P. aeruginosa trong nghién clu
cla ching t6i rat dang bao dong. Trong khi A.
baumannii khang > 50,0% vdi tat ca 11 khang
sinh thir nghiém thi P. aeruginosa ciling khang >
50,0% v@i tat cad 12 khang sinh thir nghiém bao

gobm cac khang sinh thuéc  nhom
fluoroquinolone, aminoglycoside, carbapenem. Ti
&6 P. aeruginosa khang vd&i meropenem,
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cefepime, ceftazidime, amikacin, gentamycin,
levofloxacin trong nghién cdu clia chdng toi
(62,5%; 62,5%); 55,0%; 62,5%; 65,0%, 71,9%)
cao han rat nhiéu so vdi nghién clru cia Mai Thi
Thanh Nguyen ti€n hanh tai Bénh vién Y dugc
thanh phdé H6 Chi Minh (26,42%); 23,9%;
24,53%; 22,6%); 30,2%; 37,74%) trén 159
chiing P. aeruginosa phan lap tir cac loai bénh
phdm khac nhau (7). Nghién clfu cia ching toi
cho thay 45,0% cac chidng P. aeruginosa mang
gen NDM, thdp hon so vdi nghién cru cta Mai
Thi Thanh Nguyen (80%), tuy nhién nghién cru
cla Mai Thi Thanh Nguyen chi thr nghiém phat
hién gen khang carbapenem trén nhirng ching
cd ki€u hinh sinh enzyme carbapemase (25
chiing). Tuong tu, ti Ié s chdng P. aeruginosa
trong nghién ctu ctia ching t6i mang gen IMP
va OXA cling thap han so vgi nghién cltu trén,
ngugc lai ti 1é ching P. aeruginosa mang gen
KPC trong nghién clru clia chdng t6i (15,0%) cao
han trong nghién clfu ctia Mai Thi Thanh Nguyen
(4,0%) (7). A. baumannii khang > 50,0% vdi
ceftazidime, cefepime, imipenem, meropenem,
gentamycin, ciprofloxacin,
trimethoprim/sulfamethoxazole, levofloxacin,
ticarcillin, ticarcillin/clavulanic acid,
piperacillin/tazobactam trong nghién cltu cla
ching toi, két qua nay tudng dong vdi nghién
cfu clia Cuong Hoang Quoc tai Bénh vién da
khoa théng nhat Déng Nai (A. baumannii khang
> 50,0% vdi ceftazidime, cefepime, imipenem,
meropenem, gentamycin, ciprofloxacin,
levofloxacin, piperacillin/tazobactam) (8). Trong
nghién ctu ctua Cuong Hoang Quoc ti Ié A.
baumannii  khang imipenem, meropenem,
gentamycin, piperacillin/tazobactam,
ciprofloxacin >80,0% cao han so véi nghién cltu
cla ching t6i (ti 1é khang véi cac khang sinh
trén <70,0%). Tuong tu ti & chiang A.
baumannii da khang trong nghién clru clia chiing
téi (63,6%) thdp hon nhiéu so vGi nghién cltu
ctia Cuong Hoang Quoc (88,7%) (8). Nhitng s6
liéu nay cho thay ti Ié khang khang sinh va da
khang khang sinh rat cao tai hai dia diém nghién
cltu, du bao su khé khdn trong cong tac diéu tri
nhlem khuin do A. baumannii tai day.

Nghién cru cua ching t6i cho thay mot thuc
trang dang bdo ddng vé ti 1& cac ching vi khuén
da khang khang sinh clia cac loai vi khudn Gram
am thudng gap tai Bénh vién Quan y 103, ti lé
da khang khang sinh cla cac loai E. coli, K.
pneumoniae, A. baumannii, P. aeruginosa déu >
60,0%, dac biét ti Ié da khang khang sinh cua E.
coli la 87,1%. Cac nghién ctu trudc day cho
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thdy nhiém vi khuadn da khang dan tdi kéo dai
thai gian diéu tri, tang chi phi diéu tri va tang ti
Ié t&r vong. Pay la mét van dé hét stic lo ngai va
can ¢ cac bién phap manh mé dé€ ngdn chidn
tinh trang lan truyén céc vi khuan khang khang
sinh nham nang cao chét lugng diéu tri c(ru séng
ngudi bénh, cling nhu tiét ki€m ngudn luc kinh
té cho y té.

V. KET LUAN

Nghién cltu cta ching toi cho thay cac loai
vi khudn Gram am thudng gdp tai Bénh vién
Quan y 103 co ti Ié khang khang sinh, ti 1é cac
chling da khang khéng sinh rat cao. Déy la mot
thach thirc I6n d6i véi cac bac si lam sang trong
qua trinh diéu tri bénh nhiém khudn do céc vi
khu&n Gram am, cung nhu d6i vdi cac nha quan
ly bénh vién trong viéc han ché tinh trang lan
truyén vi khudn khang khang sinh va nang cao
chét lugng diéu tri cAc bénh nhiém khuan.
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