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TOM TAT

Dat vén dé: Viéc su dung khéng sinh dé diéu tri nhiém khuén do K.pneumoniae
dang gip nhidu khé khin vi sy dé khang khang sinh ngay cang manh mgé.
Aminoglycoside 1a mot trong nhom khang sinh dugc sir dung nhiéu trén 1am sang, c6
gia thanh hop 1y va co sin ¢ nhiéu co so y té. Su d& khang Aminoglycoside &
K.pneumoniae hi¢n khoang 40-50% voi co ché da dang. Dt li¢u vé tin suét cia cac
gen khang thudc 13 mot diém then chét dé dinh hudéng diéu tri sém bang
Aminoglycoside.

Muc tiéu: Xac dinh ty 1€ (prevalence) cac gen aac, ant va aph gay khang khang
sinh nhém Amioglycoside trén cac ching K.pneumoniae tai Bénh vién Nguyén Tri
Phuong. So sanh su khéac biét vé ty 16 mang gen theo ngudn gbc nhiém khuédn va dic
diém khang sinh do.

Déi twong va phwong phdp nghién ciru: Nghién cru mé ta cit ngang thuc hién
trén cic ching K pneumoniae khang Aminoglycoside tai Bénh vién Nguyén Tri
Phuong tir 01/2023 dén hét 09/2023. Ching vi khuan dugc nudi cdy ting sinh va ly
trich DNA, tién hanh tai dinh danh bang phan ung realtime PCR (sinh pham
SensiFAST LOW ROX SYBR GREEN (Bioline, Anh) véi cap mdi ZKIR dic hiéu cho
K.pneumoniae) va xac dinh cac gen aac(3’)-1I, aac(6’)-1b, ant(3”)-1I, ant(2”)-la va
aph(3°)-1a véi trinh ty dugc cong bd theo ARG 2.0. Su khac biét vé ty 1€ mang cac gen
khang trén dugc kiém tra bang phép kiém Chi binh phuong va Fisher exact véi p<0,05
duoc xem 13 ¢ ¥ nghia théng ké.

Két qud: 188 mau K. pneumoniae thoa tiéu chi nhan mau déu mang it nhat mot trong
nam gen khang khang sinh nhoém Aminoglycoside duoc khao sat, lan luot 1a gen
ant(2”)-1a 97,3%, gen aac(6’)-1b 88,8%, gen aac(3’)-1I 55,3%, gen ant(3”)-1 48,4%
va gen aph(3’)-Ia 34,6%. T6 hop hai gen aac(6’)-Ib va ant(2”’)-Ia 14 to hop chiém ty 1¢
cao nhat (23,9%). Su khic biét vé ty 1¢ vi khuan mang cic gen khing nhom
Aminoglycoside theo ngudn gdc nhiém khuan khong cé sy khac biét c6 y nghia thong
ké, du vay, lai co sy khac bi¢t theo dac diém khang sinh dd. Cu thé 13, cac ching vi
khuan chi ¢ khang Gentamicin c6 ty 16 mang cac gen aac(3’)-II, ant(3”)-I va aph(3’)-
Ia cao hon nhom vi khuan chi khdng Tobramycin hodc khang ca hai loai khang sinh
dai dién (p<0,05), nguoc lai voi gen aac(6’)-Ib (p=0,001). Bén canh d6, cac chung
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K.pneumoniae d& khang Imipenem c6 ty 1& mang gen aac(6’)-Ib cao hon cic gen
khang thudc khac (p=0,009). Ciing nhu theo tinh sinh ESBL, cac gen aac(3’)-II va
aph(3’)-Ia trong nhém sinh ESBL cao hon nhém khdong sinh ESBL (p<0,05).

Két lugn: Da xac dinh duoc ti 18 vi khuan K. pneumoniae mang cic gen khang nhom
Aminoglycoside tai bénh vién. Ty 18 vi khuin mang cic gen hodc cac t6 hop gen nay
c6 su khac biét theo dic diém kiéu hinh trén khang sinh d6. Pay 1a cac kham pha ban
dau, dong gop cho bo dit liéu gen khang khang sinh trén vi khuan K.pneumoniae cta
bénh vién.

Tir khoa: Klebsiella pneumoniae, Aminoglycoside, ant genes, aac genes, aph(3’)-la
gen.
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ABSTRACT

Introduction: The use of antibiotics to treat infections caused by Klebsiella
pneumoniae is becoming increasingly difficult due to the growing antibiotic resistance.
Aminoglycosides are one of the antibiotic groups frequently used in clinical settings;
they are cost-effective and widely available at many healthcare facilities. The
resistance of K. pneumoniae to Aminoglycosides is currently around 40-50%, with
diverse mechanisms. Data on the frequency of resistance genes is a key point for
guiding early treatment with Aminoglycosides.

Objective: Determining the prevalence of Aminoglycoside-modifying enzyme genes
in Klebsiella pneumoniae strains at Nguyen Tri Phuong Hospital. Comparing the
differences in the prevalence of these genes based on the source of infection and the
characteristics of antibiotic resistance profiles.

Subjects and methods: A cross-sectional descriptive study was conducted on
Aminoglycoside-resistant Klebsiella pneumoniae strains at Nguyén Tri Phwong
Hospital from January 2023 to the end of September 2023. The bacterial strains were
cultured, DNA was extracted, and species re-identification was performed using
realtime PCR (with the SensiFAST LOW ROX SYBR GREEN kit (Bioline, UK) and the
ZKIR primer pair specific for K. pneumoniae). The study identified the resistance
genes aac(3’)-1l, aac(6’)-1b, ant(37)-1, ant(2”)-la, and aph(3’)-la using sequences
published in ARG 2.0. Differences in the prevalence of these resistance genes were
analyzed using the Chi-square test and Fisher's exact test, with p<0.05 considered
statistically significant.
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Results: A total of 188 Klebsiella pneumoniae samples meeting the inclusion
criteria were found to carry at least one of the five surveyed Aminoglycoside resistance
genes: ant(2”)-1a (97.3%), aac(6’)-1b (88.8%), aac(3’)-1I (55.3%), ant(37)-1 (48.4%),
and aph(3’)-la (34.6%). The most common gene combination was aac(6’)-1b and
ant(2”)-1a, present in 23.9% of the samples. There was no statistically significant
difference in the prevalence of aminoglycoside resistance genes based on the source of
infection. However, there were significant differences based on antibiotic resistance
profiles. Specifically, bacterial strains resistant only to gentamicin had higher rates of
aac(3’)-1l, ant(3”)-1, and aph(3’)-la genes compared to those resistant only to
tobramycin or both antibiotics (p<0.05), while the aac(6’)-1b gene showed the
opposite trend (p=0.001). Additionally, imipenem-resistant K. pneumoniae strains had
a higher prevalence of the aac(6’)-Ib gene compared to other resistance genes
(p=0.009). ESBL-producing strains exhibited higher frequencies of aac(3’)-1I and
aph(3’)-1a genes compared to non-ESBL-producing strains (p<0.05).

Conclusions: The prevalence of Klebsiella pneumoniae carrying Aminoglycoside
resistance genes has been determined at the hospital. The proportion of bacteria
carrying these genes or gene combinations varies according to the phenotypic
characteristics observed in the antibiotic susceptibility profiles. These initial findings
contribute to the hospital's database of antibiotic resistance genes in Klebsiella
prneumoniae.

Keywords: Klebsiella pneumoniae, Aminoglycoside, ant genes, aac genes, aph(3’)-
la gene.

I. DAT VAN DPE

Khang khang sinh (KKS) 1a mot trong nhiing van dé strc khoe dang duoc quan
tam hang dau hién nay. Mot bao céo tong quan vé tinh hinh dé khang KS trén thé giéi
ctia Jim O’neill wéc tinh rang vao khoang nim 2050 trén thé giéi s& c6 hon 10 triéu ca
tr vong do vi khuén khang thudc va thiét hai hon 100 nghin ty d6 la cho chi phi diéu
tri. Trong d6 Chau A dugce xem 1a noi co ty 1€ vi khuén khéng thubc cao nhét, dac biét
12 & cac quoc gia dang phat trién nhu Viét Nam [1].Ké tir nim 2013 dén nay, T6 chirc
Y té (WHO) da liét ké Viét Nam vao mdt trong cac quéc gia can vu tién thuc hién cac
chién lugc phong chdng vi khuan khang thubc do tinh trang dé khang KS cao. Cac
nghién ctru khao sat vé tinh tinh dé khang KS ¢ Viét Nam ciing cho thdy, tinh hinh dé
khang KS ¢ Viét Nam dang gia ting déang bdo dong. Trong d6 cac vi khuan nhu S.
aureus, E. coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, S. pneumoniae 1a
cac vi khuan giy bénh thuong gip véi ty 1¢ khang thudc cao & hau hét cac bénh vién
trén toan qubc [2]. Cac vi khuan nay va cac nhan ban khang thudc cta chung di va
dang 1ay nhiém trong cac bénh vién va cong dong, ngdy cang tram trong hon do diéu
kién vé sinh dudi mirc tdi wu, phong ngtra va kiém soat nhiém khuén kém, thiéu giam
sat va thiéu cac chuong trinh quan Iy KS hiéu qua. Sy xuat hién cac ching da khang va
viéc sir dung khang sinh khong hop 1y lam van dé cang thém nghiém trong, can phai
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som c6 bién phap ngin ngira va bao ton ngudn KS hién c6 [3].

Tai bénh vién Nguyén Tri Phuong, nghién ctru “Khdo sdt tinh hinh dé khing KS
ciia cdc ching vi khudn gdy bénh thuwong gdp tai Bénh vién Nguyén Tri Phiong giai
doan 2019 — 20217 cho thiy tinh hinh dé khang KS tai bénh vién rat phirc tap voi md
hinh nhay cam KS thip va c6 xu hudng giam nhay cam qua cic nim. Noi bat trong dé
1a cac truc khuan Gram am voéi ty 1é nhiém rat cao (72,6%) va tat ca vi khuan trong
nhom nay déu co ty 1é nhay cam thap véi cac KS dang sir dung. Trong sd céc truc
khuan Gram am nay thi Klebsiella pneumoniae 1a mot trong sau chung vi khuin
thuong gip nhat cua bénh vién véi 13,4% truong hop nhiém khuan 1a do K.
pneumoniae gy ra [4]. Trong khi d6, mé hinh nhay cam cua K. pneumoniae lai thap
v6i da s6 KS va dang co xu hudng giam nhay cam nhanh chong tir 2019-2021. Két qua
nghién ciru cho thay K. pneumoniae chi con nhay cam trén 50% véi bon loai KS thir
nghiém 1a Imipenem 73,4%, Gentamicin 59,3%, Tobramycin 60,4% va Tetracycline
53,5%. Do d6 can uu tién nghién ctru vé kha nang khang thudc cta vi khuan nay dé c6
cac bién phap quan 1y va sit dung KS hop 1y trén K. pneumoniae. Pac bi¢t trong do, ty
1€ nhay cam cia KS nhom Aminoglycoside (Tobramycin, Gentamicin) dang & muc
trung binh (khoang 60% véi ca hai KS dai dién), khong qua thdp nhu cic nhom KS
khéc. Ngoai ra, nhdm Aminoglyoside 1a mét trong nhiing KS dugc luya chon dé diéu tri
khi vi khuan da dé khang véi cac KS dau tay nhu nhom beta-lactam. Vi vay, néu xac
dinh dugc bénh nhan c6 nhiém ching K. pneumoniae khang KS nhom
Aminoglycoside hay khong thi c6 thé gitip cac nha 1am sang c¢6 thém thong tin dé c6
bién phap quan 1y, Iya chon KS phu hop, ciing nhur bao t6n nguon KS nay mot cach
hop 1y, giam tac dung phu thudc trong diéu trj [5].

K. pneumoniae d& khang véi Aminoglycoside phan 16n bang co ché tiét ra enzym
ddc hiéu bat hoat nhom KS ndy, moi loai enzym s& do mot gene dic thu mi hoa riéng.
Duya theo vi tri tdc dong cuia enzym ma cac gene khang KS nhoém Aminoglycoside
dugc chia thanh ba nhém chinh 13 aac (md hoéa cho N-Acetyl-transferases gom
aac(6’)-Ib va aac(3’)-II), ant (ma héa cho O-Nucleotidyl-transferases gom ant(3”)-I
va ant(2”)-la) va aph (ma hoa cho O-Phospho-transferases gom aph(3’)-la). Piém
chung cua cic gene nay 13 déu tao ra cac enzym dic hiéu véi phan tir Aminoglycoside
gdy bién ddi cdu triic hoa hoc ciia KS nay din dén mat hoat tinh dugc hoc [6]. Tuy
nhién cho dén nay, cic gene khang nhém Aminoglycoside trén K. pneumoniae chua
dugc nghién ctru rong rii, do d6 can co nhiing nghién ctru chuyén sau hon vé tinh
trang mang gene khang KS nhém Aminoglycoside nham hd trg dinh huéng diéu tri
som bang Aminoglycoside [7].

Céc nghién ctru da cho thiy cac gene aac, ant va aph déu c6 lién quan chit ché
dén co ché dé khang Aminoglycoside & K. pneumoniae. Tai Viét Nam, chua c6 s6 liéu
béo cdo nio vé ty 1& (prevalence) cac gen khang KS nhom Aminoglycoside trén ¢ K.
pneumoniae ciing nhu liéu co su khac biét vé cac ty 1& nay theo ngudn gdc nhidm
khuan hay cac dac diém KS do. Vi vay, k¥ thuat realtime PCR nham xéc dinh sy hién
dién cia cac gene khang KS nhom Aminoglycoside dugc 4p dung nham thyc hién dé
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tai “Nghién ctru ty 1€ (prevalence) cac gene khang KS nhém Aminoglycoside trén
cic chiing Klebsiella pneumoniae tai bénh vién Nguyén Tri Phwong nim 2023” dé
tra 101 cau hai trén. Nghién ctru duogc tién hanh véi hai muc tiéu:

(1) Xac dinh ty 1€ (prevalence) cac gen aac, ant va aph gay khang KS nhom
Amioglycoside trén cac ching K. pneumoniae tai Bénh vién Nguyén Tri Phuong.

(2) So sanh su khac biét vé ty 16 mang gen theo ngudn gbc nhiém khuan va theo
dic diém KS do.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

Po6i twong nghién ciru: Cic miu bénh pham cdy co két qua la Klebsiella
pneumoniae khing Aminoglycoside tai bénh vién Nguyén Tri Phwong tir thang
01/2023 dén hét 12/2023.

- Tiéu chuan nhdn vao: Tat ca cac mau bénh pham cdy vi khuan cé két qua la
Klebsiella pneumoniae va Klebsiella planticola, c6 két qua KS do 1a khang tobramycin
va/hoic khang gentamicin, duoc thuc hién tai Pon vi Vi sinh, Bénh vién Nguyén Tri
Phuong, tir thang 01/2023 dén hét 12/2023. Cac mau cdy cb day du thong tin vé mau,
bao gém: Khoa cho chi dinh, loai mau bénh phém, két qua céy dinh danh, KS dd va
chan doan ngudn gbe nhiém khuan. Néu bénh nhan c6 tir 2 1an ciy vi khudn khac nhau
trd 1én ddi véi cung loai mau bénh phém thi s& Iya chon mau phu hop theo quyét dinh
ngudn gbc nhiém (theo quyét dinh ciia bac si).

- Tiéu chudn logi trir: Chiing vi khuan khong thé tang sinh trd lai sau khi luu trir
am 80 °C dé tach chiét DNA vi khuan. DNA vi khuan khong du d6 tinh sach gay trc
ché phan {mg realtime PCR, véi d6 tinh khiét (ty s6 A260/A280) nho hon 1,7 hoic 16n
hon 2,0. Ching vi khuan 13 Klebsiella planticola v&i két qua 4m tinh v&i doan gene
ZKIR ma hoéa cho trinh tu dac hi¢u cua Klebsiella pneumoniae.

Phwong phap nghién ctru
Thiét ké nghién ciru: M6 ta cit ngang
Phwong phép chon mdu: Mdi mot gene khang s& tinh ¢& mau riéng biét. C& mau
duoc ude tinh theo cong thirc wdc tinh ty 18 (prevalence) trong mot quan thé :
Z{ p(1-p)p
d 2

nz

Trong do:

n la ¢& mau toi thiéu.

Z,: hing sb phan phdi chuan, véi 0=0,05 thi Z1.2=1,96.

p: ty 1€ (prevalence) cua tung gene khang KS nhém Aminoglycoside.
- d1a muc sai s6 chap nhan (d=0,08).

Ap dung cong thirc, c6 c¢& mau toi thiéu cu thé nhu sau:
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R Ty 1€ p Co mau Co mau

STT | Ten gene tham khio t6i thibu | da thém 10% hao hut
1 aac(3’)-11 60% (81 145 mau 160 mau
2 aac(6’)-1b 45,5% [®1 149 mau 164 mau
3 ant(3")-1 7,1% 40 mau 44 mau
4 ant(2”)-la 3,6% (8 21 mau 24 mau
5 aph(3’)-la 4,32% [10] 25 mau 28 mau

Viy ¢& mau can thu thap tdi thiéu 1a 164 mau Klebsiella pneumonia khéng
Tobramycin va’/hoac Gentamycin.

Danh phép ctia cac gen khang KS nhom Aminoglycoside theo co ché tiét enzym
bat hoat (Aminoglycoside-modifying enzyme) dugc cau thanh béi hai thanh phan sau
[7, 20]:

1. Ma dinh danh gém ba chit cai viét tit ciia kiéu phan Gng xac tic nhu
acetyltransferases (aac), nucleotidyltranferases (ant) va phosphotransferases
(aph). Theo sau la vi tri tic dong trén ciu tric hoéa hoc cua phan tir
Aminoglycoside (nhu 3’ hay 6°).

2. M4 s6 la ma danh riéng cho 16p (class) nhu I, IL, 1I1,... va c6 thé c6 thém chit
cai viét thuong cho subclass nhu a,b,c,...

Vi du: aac(6’)-1b: N-acetyltransferases 6’ class 1 subclass b

Hién nay da s cic cong trinh nghién ctru trén thé gidi vé cac gen nay déu sir
dung tén qudc té duoc quy wéc nhu trén. Do d6 nhoém nghién ciru thong nhat st dung
tén cac gen dugc khao sat theo quy udc chung nhu da trinh bay nham thuan tién cho
viéc danh gia két qua.

Phwong phdp thu thdp mau: thu toan bd cac mau thoa tiéu chi chap nhan trong
thoi gian tir 01/2023 dén thang 09/2023.

Noi dung nghién cuu:
— Mau Klebsiella pneumoniae c6 két qua KS d6 1a khang KS Gentamicin va/hoic
Tobramycin dugc thu thip tr mau bénh nhan dén kham va diéu tri tai bénh vién
Nguyén Tri Phuong s& duoc van chuyén vé Trung tim Nghién ctru Y sinh — Trudng
PHYK Pham Ngoc Thach dé tién hanh xu 1y.
— Tai Trung tim Nghién ciru Y sinh, mau vi khudn dugc nudi ciy ting sinh va ly trich
DNA, tién hanh tai dinh danh bang phan tng realtime PCR (sinh phim SensiFAST
LOW ROX SYBR GREEN (Bioline, Anh) v&i cip mdi ZKIR dic hiéu cho
K.pneumoniae [11]). Cac mau vi khuan dugc khang dinh 1a K. pneumoniae bang cip
moi dinh danh ZKIR s& tiép tuc thuc hién phan Gng realtime PCR xac dinh cac gen
aac(3°)-1l, aac(6’)-1b, ant(37)-1, ant(2’’)-la va aph(3’)-la véi trinh ty va quy trinh
duogc cong bd theo ARG 2.0 trong nghién ctru ciia Robert D Stedtfeld [12].
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— Théng ké s6 lwong va ty 18 (prevalence) cho ting gene khang KS nhom
Aminoglycoside trén Klebsiella pneumoniae. So sénh ty 1€ cac gene khang
Aminoglycoside theo ngudn gbc nhidm khuan (nhiém khuin cong ddéng va nhiém
khuan bénh vién) va cac dic diem KS dd (kiéu hinh khdng nhém Aminoglycoside,

kiéu hinh khang Imipenem va tinh sinh ESBL). Su khéc biét vé ty 1&é mang gen dugc
kiém tra bang phép kiém Chi binh phuong hodc Fisher exact voi gia tri p<0,05 dugc
xem 14 ¢6 ¥ nghia thong ké.
Cic bién s trong nghién ctru (Bang 1):

Bing 1. C4c bién so thu thap

STT| Tén bién sb 1;::;1 Céach xac dinh Gia tri
Xem trén phiéu chi |- Khoa Hoi sic chong doc
Khoa 1am sang | Dinh | dinh xét nghiém cua (ICU)
L | cho chi djnh tinh | mu. - Khoa H6 hép
- Cac Khoa con lai.
Nguén nhiém Dinh Xagc dm}} dl'{a Va? - Nhiém khuan bénh vién
2 khuan tinh Z;la(ri)doan cua bac - Nhiém khuén cong dong
Puong ho hap; xuong khép /
.| Xem trén phiéu chi | dich khép; dich ngi tiét / dich
3 | Loai bénh pham B’mh dinh xét nghiém ctia | mat; dudng sinh duc; mau; mu /
i mau. dich tiét / catheter; nudc tiéu;
phan; tai — mii — hong; da
Tinh trang Ghi nhén két qua tir
mang cic gene | Dinh | thir nghiém realtime | - Duong tinh: ¢6 mang gene
4 khang nhém tinh | PCR cho ting gene | - Am tinh: khong c6 mang gene
Aminoglycoside riéng biét.
Tinh trang,dé - Xac dmh s6 nhom - Pon khang Aminoglycoside
5 | khang thudc cua tiﬁh KS bi de khél}g trén | -Da khang c6 bao gom
K.pneumoniae két qua KS do Aminoglycoside (**).
Kiéu hinh dé . . . | - Chi khang Gentamicin
6 | khang nhom ft)lgﬁl zf;mmée: qua KS dg™p Chi khang Tobramycin
Aminoglycoside - Khang ca hai KS
Kiéu hinh , o " . .
. Dinh | Xem két qua KS d6 | - Khang Imipenem
7 khe.lng tinh | ctia mau - Khéng khang Imipenem
Imipenem
o Pinh | Xem két qua KS d6 | - C6 sinh ESBL
8 | Tinhsinh ESBL | | cia miu - Khong sinh ESBL
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(*) O nhitng ca hoi ciru, xdc dinh nhiém khudn bénh vién dia vao théng tin thoi gian
chi dinh cdy tir phia bdc si lam sang va két qua cdy dwong tinh.
(**) Pa khang thudc dwoc dinh nghia la tinh trang vi khudn khdng it nhdt mét dai dién
trong ba nhom KS tro lén

Cic ky thuit va sinh phim sir dung trong nghién ctru

1. Ky thuét nuéi céy ting sinh vi khuin

+ St dung moéi trudng c6 cac chit dinh dudng va cac chat bd tro thich hop dé vi
khuan phat trién. Cac vi khuan s& dugc phan tach dua trén nguyén tic pha lodng
mam ciy trén moi truong thach. Bang cach chia moi truong dia thach thanh 03
ving, man ciy s& dugc pha lodng tudn ty bat dau tir ving thir nhat va két thuc &
vung thu tu.

2. Ky thudt ly trich DNA vi khuén

+ Lép phospholipid cdu tao mang té bao, mang cac bao quan; cac thanh phan protein
trong té bao dugc phan huy ciu tric nhd hoat tinh hod hoc ciia chat hoat dong bé
mit. Protein lién két v6i phan tir DNA dugc phan huy nhd hoat tinh thuy phan cia
enzyme Proteinase K, & nhiét do thich hgp. Phan tir DNA sau dé duoc giai phong tu
do va duoc két tia bang ethanol tuyét ddi. Phan tr DNA sau dé duogc thu giit trén
mang loc cia cot ly trich nhd dwa vao nguyén 1y phuong phép trao d6i ion. DNA
thu dugc s& duoc do quang dé danh gia do tinh khiét va tinh toan nong do. Ky thuat
duoc thuc hién béng bo sinh phém tach chiét TopPure Geneomic DNA Extraction
Kit (4BT, Viét Nam) theo quy trinh di cong bd ciia nha san xuét.

3. Ky thudat realtime PCR phat hién cdac gene khang KS nhom Aminoglycoside

+ Nguyén ly: Phuong phéap dua trén nguyén tic co ban cta PCR ¢ dién, nghia 1a cac
chu ky ting giam nhiét do trong phan mg bién tinh va tai ban DNA. Khi qua trinh
PCR dién ra, DNA méi dugc tao ra tir DNA khuon ban dau s& tiép tuc dugc su dung
lam khuén dé téng hop phan tir DNA tiép theo, tao thanh chudi phan ung day
chuyén khuéch dai theo cap sé nhan. Két qua Ia tao ra hang ngan dén hang triéu ban
sao ciia mot trinh tu DNA nao do tr mot mau nho ban dau hodc 13 mot ban sao duy
nhét. Qua trinh nay s€ duoc phat hién va quan sét theo thoi gian thuc nho vao chét
nhudm huynh quang SYBR green.

+ Phan umg realtime PCR duoc thuc hién bang bo sinh pham SensiFAST LOW ROX
SYBR GREEN (Bioline, Anh) véi cap moi ZKIR gitip tai dinh danh K.pneumoniae
va cac doan mdi cho cic gen khang KS nhom Aminoglycoside gom aac(6’)-Ib,
aac(3’)-1l, ant(3”)-1, ant(2”)-la va aph(3’)-la v6i trinh tu va quy trinh dugc cong
b tir ARG array 2.0 trong nghién ctru cia Robert D Stedtfeld [11, 12].

Phwong phdp xir Iy sé liéu

S6 liéu dugc nhap bang phan mém Microsoft Excel 2019 va xtr Iy bang phan mém
STATA 14.2. Sé liéu duoc trinh bay dudi dang bang, biéu d6 cho ty 16 mang cic gene
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khang Aminoglycoside trén K.pneumoniae cho ting bién s6. Phuong phap thong ké
mé ta duoc st dung dé tinh ty 16 mang cac gene khang Aminoglycoside trén
K.pneumoniae. St dung phép kiém Chi-square dé so sanh sy khac biét gitta chung
K.pneumoniae mang cic gene khang KS nhém Aminoglycoside theo nguén goc nhiém
khuén va dic diém KS d6. Mdi mot gene s€ dugc so sanh riéng voi nhau, gia tri p <
0,05 duoc xem 13 c6 ¥ nghia thong ké.

Dao dirc nghién ciru: nghién ctiru duogc chép thuan boi Hoi déng dao duc Bénh
vién Nguyén Tri Phuong, s6 748/NTP-HPDD ngay 25/04/2023.

III. KET QUA NGHIEN CUU

1. Pic diém chung ciia miu nghién ciru

Trong thoi gian tir thang 01/2023 dén hét 12/2023, téng cong co 188 mau vi khuan
Klebsiella pneumoniae thoa tiéu chi nhan mau duoc dwa vao nghién ctru. Céc dic diém
1am sang ctia bénh nhan va két qua KS d6 ctia mau dugc mo ta trong Bang 1.

Bang 1. Céc diic diém lAm sang ciia bénh nhén va két qua KS d6 (n=188)

Pic diém n (%)

Pic diém 1am sang

<20 1 0,5%
Tubi 20-40 13 6,9%

41-64 47 25,0%

>65 127 67,6%
Gisi Nam 69 36,7%

Nir 119 63,3%

Khoa Hoi strc chong doc 34 18,1%
Khoa 1am sang Khoa N§i ho hap 40 21,3%

Cac khoa lam sang khac 114 60,6%
Nguon goc nhiém Nhiém khuan cong dong 72 38,3%
khuan Nhiém khuan bénh vién 116 61,7%

Puong ho hap 117 62,2%
Miu bénh phim Mﬁrvé q}ch tiét 45 23,9%

Nudc tiéu 19 10,1%

Mau 7 3,7%
Pic diém KS do

Pon khiang Aminoglycoside 0 0 0%
Tinh trang khing Khéng,Aminoglycoside va mQt nhém 3 1.6%
Aminoglycoside KS kh?c — <

Pa khang thuoc c6 bao gom

. . 185 98,4%
Aminoglycoside
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. Chi khang Gentamicin 30 16,0%
Kiéu hinh kha
et A ERang Chi khang Tobramycin ) 27.7%
Aminoglycoside - X .
Khang dong thoi ca hai 106 56,4%
Tinh sinh ESBL Co6 sinh ESBL 55 29,3%
Extended-spect
(Extended-spectrum |\ oh ESBL 133 70,7%
beta-lactamase)

Nhin chung, cc dic diém cta miu nghién ctu phan bd khong déu. Vé cac dic
diém 1am sang, chu yéu cac mau vi khuan duoc phan 1ap tir cac mau bénh pham dudng
h6 hip (62,2%) & cac bénh nhan >65 tudi (67,6%) va dugc xac dinh 1a nhiém khuan
bénh vién (61,7%). V& cac dic diém KS dd, hau hét cac ching vi khuan nghién ctru
déu 1a vi khuan da khang thudc (98,4%) va phan 16n khang ca hai KS dai dién trong
nhém Aminoglycoside 1a Gentamicin va Tobramycin (56,4%). Chi tiét vé ty 1¢ dé
khang véi timg loai KS trong 188 mau vi khuan duoc nghién ciru trinh bay ¢ Biéu dé
1.

100.0%

100.0% 83.6%  92.0% ,
. 883% 86.2% ga6% 84.0%

80.0% 72.3%
65.4% g3.8%
60.0% 56.9%
40.0% 36.2%
20.0% I
¢ cP\

0.0%
\"\0 N & & ,\}’\\ ol & @
\ .*@‘{J + \(& b\ Q @"\Ic} 0*} \':} OQ“\ Q’ ('}\Q
F o & (@ B
(\(\ K\ 5\0 o ‘(\1& O@ \0{9 CJ@ {‘\\, {{\ @Q Cr
CJ A )
CJ‘(\

Biéu dd 1. Ty 1¢ dé khang KS chung ciia K.pneumoniae c6 khing Aminoglycoside
trong nghién ciru (n=188)

Nhin chung, cic chung K. pneumoniae c¢6 khang Aminoglycoside co ty 1& dé
khang trén 50% véi hau hét cac loai KS khac dugc thir nghiém, ngoai tru
Chloramphenicol (36,2%). Ghi nhan ty 1¢ deé khéng cao véi cac KS nhom Beta-lactam,
dac biét ty 1¢ khang Carbapenem (Imipenem) kha cao 63,8%. Trong hai dai dién KS
nhém Aminoglycoside thi Tobramycin c6 ty 1& khang cao hon Gentamicin lan luot 1a
84,0% va 72,3%.

2. Pic diém kiéu gen khang KS nhém Aminoglycoside
Toan bo 188 miu K.pneumoniae déu mang it nhat mot trong nam loai gen khang
KS nhém Aminoglycoside duoc khao sat. Trong d0, gen ant(2”)-Ia c6 ty 18 cao nhat
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(97,3%), theo sau 1a aac(6°)-1b (88,8%), cac gen aac(3’)-1I, ant(3”)-1 va aph(3’)-1a cb
ty 1& thiap hon (Biéu d6 2). Trong cac to hop gen phat hién dugc, t6 hop hai gen
aac(6’)-Ib va ant(2”)-Ia chiém ty 1& cao nhat (23,9%), theo sau 1 t6 hgp nim gen
15,4%, t6 hop bdn gen aac(3’)-II, aac(6’)-Ib, ant(3”)-1, ant(2”)-Ia (13,8%) va to hop
ba gen aac(3’)-1I, aac(6’)-Ib, ant(2”)-Ia (13,3%). Ghi nhin kiéu gen don 1¢ ant(2”)-la
(2,1%) va khong c6 kiéu gen don 1¢ cua cac gen khang KS nhém Aminoglycoside

khéc (Bang 2).
100,0% 97,3%

80,0%
60,0%
40,0%
20,0%

0,0%

ant(2”)-la

88,8%
55,3%
I 48,4%
aac(6’)-1b aac(3’)-11 ant{3")-1

34,6%

aph(3’)-la

Biéu @6 2. TV 1¢ cac gen khang KS nhém Aminoglycoside & K.pneumoniae

(n=188)
Bang 2. Pic diém kiéu gen khiang KS nhém Aminoglycoside dwoc khio sat
Pic diém kiéu gen khang KS nhém Aminoglycoside n %
Khong mang gen dugc khao sat 0 0%
Mang 1 gen 4 2,1%
S6 lugng gen mang trong | Mang 2 gen 53 28,2%
cung mot vi khuan Mang 3 gen 53 28,2%
Mang 4 gen 49 26,1%
Mang 5 gen 29 15,4%
aac(6’)-1b, ant(2”)-Ia 45 23,9%
2R aac(3’)-1l, aac(6’)-1b, ant(3”)-1,
II)(IiZ?I;[?éEQ*p gen dugc ant(2”)-la, aph(3’)-Ia 29 15,4%
i aac(3’)-1l, aac(6’)-1b, ant(3”)-1,
26 13,8%
ant(2”)-la
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aac(3’)-11, aac(6’)-1b, ant(2”)-1a 25 13,3%
aac(6°)-1b, ant(3”)-1, ant(2”)-1la 12 6,4%
aac(3 ’)—II, aac(6’)-1b, ant(2”)-1a, 1 5.9%
aph(3’)-1a

aac(6})—1b, ant(3”)-1, ant(2”)-1a, 7 3.7%
aph(3’)-1a

aac(6’)-1b, ant(2”)-1a, aph(3’)-la 7 3,7%
aac(3 ’)—II, ant(3”)-1, ant(2”)-1a, 5 2.7%
aph(3’)-1a

ant(37)-1, ant(2”)-1a, aph(3’)-la 4 2,1%
ant(2”)-1a 4 2,1%
aac(6’)-1b, ant(3”)-1 3 1,6%
aac(3’)-1l, ant(3”)-1, ant(2”)-1a 3 1,6%
aac(3’)-1I, ant(2”)-la 2 1,1%
aac(3’)-1I, aac(6’)-1b 1 0,5%
aac(3’)-1I, aac(6’)-1Ib, ant(3”)-1 1 0,5%
aac(3’)-11, ant(2”)-1a, aph(3’)-la 1 0,5%
ant(37)-1, ant(2”)-la 1 0,5%
ant(2”)-1a, aph(3’)-1a 1 0,5%

3. Sw Khac biét vé ty 1¢ chiing mang cac gen khang KS nhém Aminoglycoside theo
ngudn géc nhiém khuin va dic diém KS d6 ciia miu nghién ciru

Ty 1¢ mang cc gen khang KS nhém Aminoglycoside theo nguon goc nhiém khuan
khong ghi nhan sy khac biét ¢ y nghia thong ké, mic du ty 1& duong tinh cua gen
ant(3”)-I va aph(3’)-Ia trong nhom nhiém khuan cong dong cao hon nhiém khuan
bénh vién (Biéu do 3A).

Du vay, lai ¢6 su khac biét theo dic diém KS d6. Cu thé 13, cac chung vi khuan chi
khang Gentamicin c6 ty 1€ mang cac gen aac(3’)-11, ant(3”)-I va aph(3’)-la cao hon
nhom vi khuan chi khang Tobramycin hodc khang ca hai loai KS (p<0.05) va nguoc lai
v6i gen aac(6’)-Ib (p=0,001) (Biéu d6 3B). Bén canh d6, cac ching K. pneumoniae
khéng Imipenem c6 ty I¢ mang gen aac(6’)-Ib cao hon nhoém khong khang Imipenem
(p=0,009) va nguoc lai voi cac gen khang thudc khac (p<0,05) (Biéu d6 3C). Thém
vao d6, vé tinh sinh ESBL, cac gen aac(3)-1I va aph(3’)-la c6 ty 1& duong tinh trong
nhém sinh ESBL cao hon nhom khong sinh ESBL (p<0,05) va khong ghi nhan sy khac
biét ¢6 ¥ nghia théng ké véi ty 1é cac gen khic (Biéu dé 3D).

S liéu chi tiét vé ty 1& mang cac gen khang KS nhém Aminoglycoside theo ngudn
gbc nhiém khuan va dic diém KS d6 dugc trinh bay trong Phu luc 01.
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So sanh theo nguén goc nhiém khuan So sdnh theo kiéu hinh khang nhém Aminoglycoside

100.0% s oz

55.8%55 75

3533

HHHH =

oanf (] aarfB ). 0h
aac(s )l gacio -0

3

-d apnis)-la

[l )-1d apiia)-la

| . L e o . :
E akhangcahal = Chikhang Gentamicin - =Chikhang Tobramycin

So sanh theo tinh sinh ESBL

>

o V)] A anhi Y13
aac{s /-l aac(o)-la M - antl< )-la apnis)-la

o BT =t (|
dal{o /- ditf3 -

g Khing khang Imipenem  =Khang Imipenem @ g 3inh ESBL = Khdng sinh ESBL

Biéu d0 3. So sanh sy khéc biét vé ty 16 mang cac gen khang KS nhém
Aminoglycoside theo ngudn gbc nhidm khuén (A) va theo cac dic diém KS do nhu
kiéu hinh khang nhom Aminoglycoside (B), kiéu hinh khang Imipenem (C) va tinh

sinh ESBL (D).

IV. BAN LUAN
1. Ty I€ cac gen khang KS nhom Aminoglycoside

Co ché d& khang KS nhom Aminoglycoside dugc chia 1am ba co ché chinh (1)
tiét ra enzym bat hoat (2) thay ddi cau truc ribosome va (3) thay ddi tinh thAm mang té
bao. Bao céo tong quan cua Sylvie Garneau-Tsodikova (2016) cho thiy dé khang
nhom Aminoglycoside theo co ché tiét enzym bat hoat (Aminoglycoside-modifying
enzymes) 1a co ché dé khang phd bién nhit trong tat ca cac co ché dé khang nhom
Aminoglycoside ¢ vi khuan (bao gém ca K.pneumoniae) vi d& khang theo co ché nay
it gdy anh huong dén hoat dong séng cua té bao vi khuan, trong khi cic ching vi
khuan c6 cau tric ribosome bién d6i hodc thay doi ciu tric mang té bao thi hoat dong
chuyén hoa cac chat ciia té bao vi khuan s& kho khan hon vi khuan khong c6 bién doi
[6, 7]. Piéu nay phu hop véi két qua nghién ctru cho thiy tit ca 188 miu vi khudn
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K.pneumoniae thoa tiéu chuan chon mau déu mang it nhit mot trong nim gen khang
Aminoglycoside theo co ché tiét enzym bat hoat duoc khao sat.

Vé ty 1& cac gen khang KS nhom Aminoglycoside, tai Viét Nam chua c6 nghién
ctru ndo md ta, do d6 chi c6 thé so sanh véi két qua ciia cac qudc gia khac. Trong
nghién ctru nay, gen ant(2’’)-la 1a gen chiém ty 1& cao nhat 97,3% chung vi khuan
duong tinh va cao tht hai 1a gen aac(6°)-Ib v6i 88,8%. Két qua nay co su khac biét 16n
v6i cac bdo cdo trén thé gidi. Ty 1& bao cdo vé cic gen d& khang nhom
Aminoglycoside trén thé giéi dugc trinh bay trong Bang 3.

Biang 3. Ty 1¢ cac gen dé khang nhém Aminoglycoside theo mdt sé bio cao trén

thé gi6i
Ty 1é cic gen dé khang nhém Aminoglycoside phat hién
Nhom Quéc duge
nghién ciru | gia (N) | gac(6)- | aac3)- | ant(2")- | aph(3)- Cic gen khic
Ib i la la
B aph(3’)-1lla
Gel‘areAh Nasiri Iran ) ) (14,6%),
va cong su (130) 91,5% 78.,5% - - ant(4’)-1a (3,1%)
(2018) armA (7,7%).
Omar B.
cong su (42)
(2023)
Saeed
KhosAhnood va| Iran 18% 27% 330, 15% | armA (27%).
cong su (81)
(2023)
Viét 7
Nghién cuu ) ant(3")-I
ndy (2024) (I\llgr; 88,8% 55,3% 97,3% 34,6% (48,4%).

Nghién ctru ciia Gelareh Nasiri (2018) tai Iran cho thay gen aac(6’)-Ib chiém ty 18
cao nhat véi 91,5% va cao thtr hai 1a aac(3’)-11 voi ty 1€ 78,5% va khong phat hién
dugc cac gen ddng khao sat nhu trong nghién cu cia chung t6i [13]. Nguogc lai,
nghién ciru ciia Omar B. Ahmed (2023) tai A rép lai ghi nhan ty 18 cua cac gen
aac(6’)-Ib va aph(3’)-Ia ddng ty 1& 1a 45,1% va chi c¢6 7,8% ching mang gen aac(3’)-
II [14]. Ngoai ra, nghién ctru cua Saeed Khoshnood (2023) tai Iran lai cho thiy
ant(2”’)-Ia 13 gen c6 ty 18 duong cao nhat chiém 33% chang vi khuan khao sat va ty 18
cua aac(3’)-1l, aac(6’)-Ib, aph(3’)-Ia 1an luot 1 27%, 18% va 15%, thap hon so véi
két qua thu dugc trong nghién ciru ctia chiing toi [15]. Mic du ¢6 su chénh léch 16n vé
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ty 18 & cac qudc gia nhung nhin chung thi cac gen aac(6’)-Ib, aac(3’)-1I va aph(3’)-la
1a cac gen thuong dugc phat hién trong da sé cac nghién ctu [35, 13-16]. Ciing chinh vi
c6 su khac biét 16n giira cac khu vie ma mdi don vi nén xdy dung riéng cho minh mot
co so dir lidu vé ty 18 cac gen khang thubc dang quan tdm dé hd tro cho viée sir dung
KS tai chd, ciing nhu gitp giam sat sy dé khang KS & vi khuan.

Su khac biét vé ty 1¢& cac gen khang KS nhém Aminoglycoside trén
K.pneumoniae c6 thé do nhiing nguyén nhan sau: (1) Khdc biét vé dic diém nguoi
bénh. 188 miu K.pneumoniae trong nghién ctru chii yéu duoc phan lap tir cic mau
bénh pham dudng ho hap va da s 1a tir cdc nguoi bénh trén 65 tudi. Khi so sanh voi
cac dic diém bénh nhan & cac qudc gia khéc, thi K. pneumoniae chu yéu dugc phan 1ap
& cac bénh 1y nhiém trung tiéu, nhiém trung vét thuong va dbi twong ngudi bénh co
phan tré hon (trung binh khoang 50 tudi) [16, 17]. Diéu nay c6 thé do su khac biét vé
diéu kién kinh té cling nhu diéu kién cham soc strc khoe ¢ cac qudc gia khac nhau, gop
phan vao sy khac biét vé kha nang dé khang thudc & vi khuan tai cic quoc gia khac
nhau. (2) Khdc bi¢t doi twong nghién civu. O cic nghién ctru khac, ty 16 cac gen khang
Aminoglycoside dugc xac dinh trén toan bo cac ching K.pneumoniae [14, 16]. Nghién
ciru cua chung téi chi tap trung vao xac dinh ty 1€ cdc gen nay trén cac chung
K.pneumoniae c¢6 khang Aminoglycoside ma khong so sanh véi cac chung khong
khang Aminoglycoside vi cac gen duoc chon dé khao sat 1a cac gen di duoc cong bd
1a gen gay dé khang KS nhom Aminoglycoside. Do d6, ty 1é mang gen nay di nhién s&
rat khac nhau giita 2 nhom c6 kiéu hinh khang va khong khang Aminoglycoside.
Nhom nghién ctru nhin nhan su so sanh nay 1a khong c6 y nghia. Bén canh do, viéc
xac dinh cac gen khang thudc trong cac chung K.pneumoniae c6 kiéu hinh khang
Aminoglycoside s& gitip di sau vao 1am rd co ché dé khang & cap d6 phan tir. Ngoai ra,
con gitp cung cip thong tin cu thé vé dir liéu cua cac gen khang thudc twong tng véi
ting kiéu hinh dé khang, gitp hd trg xay dung bo dir liéu gen khang thudc tai bénh
vién va giai phap dé ddi pho véi tinh trang lan rong ctia cac gen dé khang nay. (3)
Khdc biét vé k thudt sinh hoc phin tiv dwoc st dung. Mdi nghién ctru s& co cac ki
thuat phat hién gen khang Aminoglycoside khac nhau va mdi k¥ thuat s& co6 do nhay
va d§ dac hiéu riéng tuy thudc vao quy trinh va trinh tu cdp mdi su dung. Hién nay
chua c6 cong trinh nghién ctru nao tham dinh va xac thuc gid tri sir dung cua céc cip
modi phat hién cic gen khang Aminoglycoside. Trong nghién ctru nay, ching toi sir
dung quy trinh va cip mdi di dugc cong bd trong dé tai cuia Robert D Stedtfeld (2018),
do d6 ty 1€ cac gen khang thube phat hién dugc s€ co sy khac bi¢t voi cac nghién cuu
khac do sy khac nhau vé trinh tu cip mdi s dung trong cting phan ng real-time PCR
[19]. (4) Khdc biét vé kiéu hinh dé khdng. Ty 1é dé khang KS nhém Aminoglycoside
& K. pneumoniae trong mdi khu vuc 1a khong gidng nhau diéu nay ciing truc tiép anh
hudng dén ty 1& luu hanh cua cac gen dé khang twong tmg. Tai bénh vién Nguyén Tri
Phuong, Amikacin va Gentamicin 1a hai loai KS thuong dugc s dung dé diéu tri
nhiém khuéin do K.pneumoniae trén 1am sang (Tobramycin chi ding & dang thubc nho
mat). Piéu ndy c6 thé lam ting ty 1& cac gen ma hoa cho enzym c6 hoat tinh dé khang
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v6i hai loai KS nay nhu aac(6’)-1b, ant(2”’)-Ia,va aac(3’)-II do chon loc kiéu hinh tir
viéc st dung KS [20]. Piéu nay phu hop voi két qua cho thay ba gen ant(2”’)-Ia,
aac(6’)-1b va aac(3’)-1l c6 ty 1€ duong tinh cao hon so voi cac gen ant(37)-1 va
aph(3’)-Ia dugc khao sat. (5) Anh hwéng ciia viéc lip mau do khong xdc dinh dwoc
genotype. Trong truong hop cing mdt bénh nhan nhung cing ra két qua ciy la
K.pneumoniae trén nhiéu 1an cdy khac nhau thi cdc mau K. pneumoniae duoc nhan vao
nghién ctru chii yéu phan biét qua khac biét vé kiéu hinh (KS d0) ma chua duoc xem
xét dén tip trinh t gen (ST : sequence type) dé xac dinh cac miu ldp lai ndy 14 cing
mdt tip hay 14 cac tip khac nhau. Diéu nay c6 thé lam cho ty 1¢ gen khang thubc khao
sat dugc trong nghién ciru ctia chung toi ting cao hon so véi thuc té do viée lip lai
cing mot tip khéng dugc loai trir [8]. Chinh vi vdy, trong nhitng nghién ctru ké tiép
nén xem xét thém dén type trinh ty dé xac dinh tip trinh tu (sequence type : ST) cua
K.pneumoniae nham gitp tim hiéu su gia ting ty 1& cta cac gen dé khang nay 1a do sy
lan truyén gen khang thudc gitra cac tip v6i nhau hay do lién quan dén sy bung phat
clia cing mot tip ban dau. Tt ca cac 1y do trén cho thay ty 18 cia cac gen khang nhom
Aminoglycoside c6 thé bi anh huong boi nhiéu yéu t6 khac nhau, tiy theo dic diém
riéng biét cua co s¢ kham chira bénh dugc khao sat. biéu nay dat ra nhu cau can thiét
cho viéc xdy dung mot bd co so dir liéu vé tinh dé khang KS cuaa vi khuan dic thu cho
co s¢ kham chita bénh gitip cho viéc quan 1y va st dung KS duoc sat sao voi thuc té
va c6 thé theo ddi nam bat kip thoi sy gia ting dé khang dé c6 nhiing chién luge dong
hanh sém nham ngan chan.

Bén canh d9, tat ca K.pneumoniae mang gen khiang nhom Aminoglycoside duoc
nghién ctru déu ¢ dang to hop gen va dic biét 1a cic chung K.pneumoniae khang
Aminoglycoside s& di kém véi kha ning da khang véi nhiéu loai KS khac. Diéu nay do
cac gen khang nhém Aminoglycoside co cac yéu t6 di dong nhu Integron class 1 va
Transposon dé tao thanh cac gen cassette trén plasmid. Cac ciu triic gen cassette nay
chtra rat nhiéu loai gen dé khang vdi nhiéu nhém KS khac nhau va nho sy di truyén
plasmid giita cc vi khuan véi nhau theo hang ngang di lam cho viéc lan truyén cac
gen khang thudc rong rai [7]. Do vy, cac nghién ciru chuyén sau hon vé di truyén
plasmid khang thudc trén vi khuan nén duogc thyc hién trong tuong lai nham tim hiéu
16 hon vé co ché lan truyén khang thudc & vi khuan.

2. Su khac biét vé ty 1¢ cac gen khiang KS nhém Aminoglycoside theo ngudn goc
nhiém khuén va dic diém KS d6

Sy khac biét vé ty 1& gen theo ngudn gdc nhidm khuan duoc nghién ctru nham
tim hiéu vé ngudn gdc lan truyén cac gen dé khang nhém Aminoglycoside. Tuy nhién,
két qua khong ghi nhan duoc sy khac biét c6 y nghia théng ké. Mic du vay, can luu ¥
vé ty 1& gen ant(3”)-I trong nhom nhiém khuan cong dong cao hon nhiém khuan bénh
vién. Do gen nay ma héa cho enzym ant(3”)-I chi dé khang véi Streptomycin va
Spectinomycin ma khong dé khang véi cac loai KS nhom Aminoglycoside khac dang
ding phd bién tai bénh vién nhu Amikacin, Gentamicin [21]. Streptomycin va
Spectinomycin 1a hai loai KS it dugc dung trong thuc hanh 1am sang ¢ bénh vién



van o
Bénh vién Nguyén Tri Phuwong

N% . A ~ . n , . 3
]‘9.0“ Nang dong — Than thién — Phdt trién

Nguyén Tri Phuong, tuy nhién lai phd bién trong chin nudi. Piéu nay c6 thé dang
phan 4nh van dé sir dung KS rong réi trong chian nudi da lam cho tinh trang 1y lan gen
khang thudc cho cac vi khuan gdy bénh trén ngudi. Trong nghién ctru nay, viéc phan
dinh nhiém khuén cong d@)ng va nhiém khuan bénh vién c6 thé co sai léch do phu
thudc vao cac dir li€u ghi nhén tr hd so bénh 4n ma khong cé tiép xuc truc tiép Vo1
bénh nhan trén 1am sang. Do d6, can c6 phuong phap phan biét nguon goc nhidém
khuan chinh xac hon & cac nghién ctru chuyén sau trong twong lai. Ngoai ra, do muc
tiéu dat ra cha yéu thién vé kha ning dé khang cta vi khuan nén nghién ctru chi gidi
han céac bién s6 & qui moé phong xét nghiém, chua khao sat duoc cac bién sb lién quan
dén 1am sang nhu phan nhom theo chan do4n nhiém khuan, tinh dap tmg voéi KS theo
KS db .... Bén canh d6, phan bd miu ¢ timg Khoa 1am sang khong déu va s6 mau it
nén viéc viéc mo ta ty 1& gen khang thudc theo timg khoa c6 ¥ nghia thyc tién cho 1am
sang nhung chua kha thi trong khudn kho dé tai nay. Day 1a nhiing han ché can duoc
xem xét trong cac nghién ctru sau, can cé két hop vé6i cac khoa 1am sang va khoa Duoc
nham nghién ctru duge toan dién cac yéu td vi sinh vat, KS va dap ung cua ngudi bénh
gitip nang cao hiéu qua diéu tri.

Céc enzym khang nhom Aminoglycoside theo co ché tiét enzym bat hoat gdm ba
nhom 16n aac (ma hoa cho N-Acetyl-transferases), ant (ma héa cho O-Nucleotidyl-
transferases) va aph (ma héa cho O-Phospho-transferases) [20]. M6i nhom enzym sé&
¢ cac hoat tinh sinh hoc khac nhau va c6 tac dung voi mot sé KS nhat dinh trong
nhom Aminoglycoside. Cac hoat tinh sinh hoc cua cac enzym bat hoat duogc ma hoa
boi cac gen khang thudc khao sat duoc trinh bay trong Bang 4.

Bang 4. Hoat tinh ciia cic enzym bit hoat KS nhém Aminoglycoside ma héa béi
cac gen khang thudc twong wng [20, 22].

Tén gen Tén enzym

, Cac KS nhom Aminoglycoside bi bat hoat
khang thuoc | twong @ng

Amikacin, Tobramycin, Gentamicin (hoat tinh yéu voi
aac(6’)-1b aac(6’)-Ib Gentamicin C1), Netilmicin, Dibekacin, Sisomicin,
Kanamycin, Isepamicin.

Gentamicin, Tobramycin, Netilmicin, Dibekacin,

aac(3’)-11 aac(3’)-1I | gisomicin.

Gentamicin, Tobramycin, Sisomicin, Dibekacin,

ant(2")-1a ant(2")-la Kanamyecin.

ant(3”)-I ant(3”)-1 Streptomycin, Spectinomycin.

Kanamycin, Neomycin, Paromomycin, Ribostamycin,

aph(3’)-la aph(3’)-la Lividomycin.

Pién hinh nhu gen ma hoa cho enzym aac(6’)-Ib c6 pho tac dong rong co thé bat
hoat hau hét cic KS trong nhom Aminogylcoside ngoai trir Streptomycin va
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Spectinomycin. Nguoc lai, gen aac(3’)-II ma hoa cho enzym aac(3’)-II ¢ phd tac
dung hep hon va khong bét hoat dugc Amikacin [20, 22]. Két qua nghién ctru cho thy
gen aac(3’)-II chiém ty 1& cao trong nhom K.pneumoniae chi khang Gentamicin goi y
rang c6 thé enzym aac(3’)-II 4i luc voi Gentamicin cao hon cac KS Aminoglycoside
khéac do d6 néu xac dinh duge K.pneumoniae c6 mang gen aac(3’)-II thi viéc st dung
Gentamicin khong dugc khuyén cdo ma nén sir dung cac KS Aminoglycoside khac
khong nam trong phd tic dong ciia enzym bat hoat nhu Amikacin. Va tuong tu, gen
aac(6’)-Ib chiém ty 1& cao trong nhém khang ca hai loai KS do enzym aac(6’)-Ib c6
phd tac dong rong hon dan dén viéc str dung cac KS nhom Aminoglycoside s& gip
nhiéu khé khin. Tuy nhién, trong nghién ciru nay viéc xac dinh tinh nhay cam hay d¢
khang voi KS nhém Aminoglycoside chi dua vao két qua KS do co sin trong qua trinh
diéu trj tai bénh vién theo phuong phép do dudong kinh vong khuéch tan trén dia thach.
Chua thyc hién duoc bang phuong phap chuan khuyén céo 1 vi pha lodng va chwa xac
dinh duoc gia tri MIC va quy trinh thyc hién KS dd caa Pon vi vi sinh — bénh vién
Nguyén Tri Phuong chi khao sat tinh nhay cam voéi Gentamicin va Tobramycin ma
khong khao sat Amikacin — mot loai Aminoglycoside thuong dugc sir dung tai bénh
vién. Vi vay, nhom nghién clru dé xuét khao sat thém Amikacin vao quy trinh thyc
hién KS dd dang ap dung tai bénh vién. Chinh vi vay, nghién ctru nay chi tap trung mé
ta ddc diém kiéu gen, khong thé xac dinh duoc viéc mang cac gen dé khang trén cé
anh huong thé nao dén gia tri MIC cia cac KS nhém Aminoglycoside ciing nhu viéc
tang liéu luong KS s& c6 tic dung voi cac chung mang gen dé khang hay khong. Do
d6, can c6 nhitng nghién ciru chuyén sau hon dé tim hiéu vé mdi lién quan giita kiéu
gen va kiéu hinh dé khang KS.

Céc gen khang KS nhém Aminoglycoside thuong duge tim thiy cung voi cac
gen khang thudc khac nhu gen khang Carbapenem nhu blaKPC hodc gen sinh ESBL
(blaTEM hodc blaSHYV) [23]. Két qua nghién ctru cho thiy gen aac(6’)-Ib chiém ty 1¢
cao trong nhom K.pneumoniae c6 khang Carbapenem hon nhom khong khang
Carbapenem. Piéu niy tuong dong véi bo céo cua Derek N. Bremmer (2014) ghi
nhdn ty 1€ cao cua gen aac(6’)-Ib trén cac chung K.pneumoniae mang gen blaKPC
khang Carbapenem, diéu nay da gay kho khin cho viéc diéu tri K.pneumoniae khang
Carbapenem khi ma Amikacin, mot loai KS duoc sir dung dé hd tro diéu tri, bi giam
tac dung do sy xudt hién cta gen aac(6’)-Ib [24]. Pé dbi pho véi tinh trang trén, can
mo rdng cac nghién ciru vé tac dung phdi hop cua cac loai KS thong qua phuong phap
xac dinh ndng do e ché phan doan (FIC - fractional inhibitory concentration) nham
danh gia hiéu qua phdi hop KS trén cac chung K. pneumoniae da khang thudc nay.
Ngoai ra, dé xac dinh dugc chit chd hon mdi lién hé gilta cac gen khang
Aminoglycoside v6i kiéu hinh khang Carbapenem, cin m¢ rong thém cac KS khac
trong nhom Carbapenem. Trong nghién ciru ndy, kiéu hinh khang Carbapenem chi gidi
han ¢ Imipenem la dai dién khi lam KS dd & bénh vién Nguyén Tri Phuong.

Céc gen khang KS nhém Aminoglycoside c6 cac yéu to di dong nén c6 kha ning
di truyén lién két v&i cac gen sinh ESBL thong qua trung gian Plasmid. Nghién ctru



van o
Bénh vién Nguyén Tri Phuwong

N% . A ~ . n , . 3
]‘9.0“ Nang dong — Than thién — Phdt trién

ctia Hisham N. Altayb (2022) da phat hién cac gen khang Aminoglycoside lién két véi
gen sinh ESBL (blaTEM-15) trén K.pneumoniae [25]. Trong nghién clru ctia ching to61,
ghi nhan ty 1¢ cao cac gen aac(3’)-1I va aph(3’)-Ia trong nhdm K.pneumoniae c6 sinh
ESBL goi ¥ rang c6 thé cic gen nay ciing c6 kha ning di truyén lién két v6i gen sinh
ESBL. Tuy nhién, viéc x4c dinh tinh sinh ESBL tai bénh vién Nguyén Tri Phuong chi
duoc xéac dinh gian tiép thong viéc xem xét tinh khang véi mot s6 KS thir nghiém chu
khong thong qua viéc xac dinh truc tiép gen sinh ESBL. Do do, néu mudn khéng dinh
dic diém nay can cé nghién ciru chuyén biét vé hai nhom gen nay hoic s dung k§
thuat giai trinh tu gen plasmid két hop voi phét hién cac yéu t6 di dong. Viéc sir dung
rong rai cac KS nhom Cephalosporin da lam tang ty 1€ cac chung K.pneumoniae sinh
ESBL va néu c6 mang thém gen khang Aminoglycoside s& tao ra ap luc chon loc kép
kéo theo su gia ting dong thoi ty 16 khang Aminoglycoside. Pay 1a mot trong nhiing
nguyén nhan din dén sy xuat hién cta cac chung da khang. Do d6, néu tim hiéu duoc
dic diém di truyén lién két cia cac gen khang thudc c6 thé gitip dat ra bién phap s
dung KS hop 1y tranh sy xuét hién va gia ting ciia K.pneumoniae da khang thudc trong
tuong lai.

Sau nhiing phan tich va nhin nhan nghiém tac vé két qua dat dugc, cling nhu cac
diém con ton tai ciia nghién ctru, chiing t6i nhan thay nghién ctru nay da dong gop mot
sO thong tin ban dau vé ty 1& cac gen khang nhom Aminoglycoside va cac sy khac biét
theo dic diém KS d6 cho bo dit liéu gen khang KS chung trén vi khuan K. pneumoniae
tai bénh vién Nguyén Tri Phuong. Trong tinh hudng nghién ctru vé tinh trang gen
khang KS & vi khuan giy bénh, tinh ngoai suy cua két qua nghién ciru giira cac co s
kham chira bénh va giita cac ving dia 1y co thé 1a khong cao, khi xem xét dén toc do
lan truyén gen hang ngang qua plasmid va toc do bién doi gen dudi ap luc chon loc
KS. Du vy, trong tinh hinh chung 1a di liéu vé gen khang KS tai cic co sé kham chira
bénh tai nude ta con rat it va roi rac, thi cac két qua nay van c6 gia tri tham khao. Viéc
moi bénh vién xay dung duoc bo dir liéu vi sinh 14m sang tai chd tir nhitng thong tin
nay la vo cung cép thiét va hitu ich, gitp xac dinh va lya chon cac cach su dung mdi,
hop 1y ctia cac KS sin c6, theo dic thu tai chinh co s& d6.

V. KET LUAN

Nghién ctru da xac dinh duoc ty I¢ cac gen trong nhdém gen aac, ant va aph trong
cic chiing K. pneumoniae khang KS nhém Aminoglycoside tai Bénh vién Nguyén Tri
Phuong. Khi mo ta mot sd dic diém vi sinh 1am sang cuia cac chung dugc khao sat
trong mdi lién hé véi su hién dién cua cac gen nay, két qua cho thiy c6 sy khac biét co
¥ nghia thong ké gitra sy hién dién ctia cac gen véi cac dic diém khang sinh trén khang
sinh do.
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PHU LUC 01

1. So sanh sw khac biét vé ty 18 mang cac gen khang khang sinh nhém
Aminoglycoside theo nguon goc nhiém khuan

Co gen aac(3’)-11

Khong c6 gen aac(3’)-11

(%) (%) Tong cong | P value
Nhiém khuan | = 55 604) 32 (44,4%) 72 (100%)
cong dong 0.959
Nhiém khuin 116 ’
64 (55,2% 52 (44,8%
bénh vién S (44,8%) (100%)
Khéng cé ’)-
Co gen aac(6’)-1Ib ong c6 gen aac(6’) 2 "
(%) Ib Tong cong | P value
n (%)
Nhieém khuan | =) 26.10%) 10 (13,9%) 72 (100%)
cong dong 0.353
Nhiém khuan 116 ’
105 (90,5% 11 (9,5%
bénh vién (90,5%) ©,5%) (100%)
Co gen ant(3”)-1 | Khong c6 gen ant(3”)-1 2 "
(%) (%) Tong cong | P value
Nhiém khuan | 55 54 500) 33 (45,8%) 72 (100%)
cong dong 0213
Nhiém khuén 116 ’
52 (44,8% 64 (55,2%
bénh vién (44,8%) (55,2%) (100%)
C6 gen ant(2”)-Ia Khong co gen ant(2”)- . A
(%) Ia Tong cong | P value
n (%)
Nhiem khuan |5 o7 500) 2 (2,8%) 72 (100%)
cong dong 1 (%)
Nhiém khuén 116
113 (97,4% 3 (2,6%
bénh vién (O7,4%) (2,6%) (100%)
Khéng cé h(3’)-
Co gen aph(3°)-1a ong c6 gen aph(3’) 2 R
(%) Ia Tong cong | P value
n (%)
Nhiem khuan | 51 43 10y 41 (56,9%) 72 (100%)
cong dong 0.054
Nhiém khuin 116 ’
34 (29,3% 82 (70,7%
bénh vién (29.356) (70,7%) (100%)

(*) Phép kiém Fisher exact
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2. So sanh sir khac biét vé ty 1é mang cic gen khang khang sinh nhém

Aminoglycoside theo kiéu hinh khiang nhém Aminoglycoside

Co gen aac(3)- Khong ¢6 gen aac(3’)-1I1 | .
11 " (%) Tong cong | P value
n (%) )
Khang ca
. 64 (60,4%) 42 (39,6%) 196 ()
hai KS
Chi khztn.g 28 (93,3%) 2 (6,7%) 30 (100%) | <0,0001
Gentamicin
Chi khang
12 (23.1° 40 (76.9° 52 (1009
Tobramycin S8 (76.5%) .
CoEl & Khong c6 gen aac(6’)-1b 2 -
b e Tong cong | P value
n (%) )
Khang ca
. 97 (91,5%) 9 (8,5%) 106 (100%)
hai KS
Chikhang | 51 70,0%) 9 (30,0%) 30 (100%) | 0,001
Gentamicin
Chi khang
49 (94,2% 3 (5,8% 52 (100%
Tobramycin (©4:2%) o) ( i
Co6 gen ant(3”)-1 | Khong cé gen ant(3”)-1 2 .
— " (%) Tong cong | P value
Khang ea | 57 (53 g0) 49 (46,2%) (108
hai KS
Chikhang | 15 6330) 11 (36,7%) 30 (100%) | 0,003
Gentamicin
Chikhang “| 5 o5 89%) 37 (71,2%) 52 (100%)
Tobramycin
Kh,\ 4 2” =
Co gen ant(2”)-1a nee g A A
T Ia Tong cong | P value
n (%)
Khang ca
. 103 (97,2%) 3 (2,8%) 106 (100%)
hai KS
Chikhang | 5 96.7%) 1 (3,3%) 30 (100%) | 1(*)
Gentamicin
Chikhang | 51 0g.1%) 1 (1,9%) 52 (100%)
Tobramycin
Co gen aph(3’)- n , )
Ia Khong c6 gen aph(3°)-1a Téng cong | P value

n (%)

n (%)
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ks 38 (35.8%) 68 (64,2%) 106 (100%)
hai KS

Chi khing

16 (53,3° 14 (46,7° 30 (100°
Gentamicin (53.3%) (46,7%) (100%)
Chi khing

1T (21,29 41 ) 2 (100°
Tobramycin (21,2%) (78,8%) 52 (100%)

0,012

(*) Phép kiém Fisher exact

3. So sanh sw khac biét vé ty 1é mang cac gen khang khang sinh nhém
Aminoglycoside theo kiéu hinh khang Imipenem

Co gen aac(3’)- | Khong cé gen aac(3’)-
)i 11 Tong cong | P value
n (%) n (%)

Khong khang | 55 73 50 18 (26,5%) 68 (100%)
Imipenem <0.0001
£ Kutge 54 (45,0%) 66 (55,0%) 120 (100%)
Imipenem

Co gen aac(6’)- | Khong cé gen aac(6’)-
Ib Ib Tong cong | P value
n (%) n (%)

Khong khang | 55 20 99) 13 (19,1%) 68 (100%)
Imipenem 0.009
€6 khang 112 (93,3%) 8 (6,7%) 120 (100%)
Imipenem

Kh" 4 » =
C6 gen ant(3”)-I ong co6 gen ant(3”) y A
" (%) 1 Tong cong | P value
n (%)

Khong khang |, 61.8%) 26 (38,2%) 68 (100%)
Imipenem 0.006
€6 khang 49 (40,8%) 71 (59,2%) 120 (100%)
Imipenem

Co6 gen ant(2”’)- | Khong c6 gen ant(2”)-

la la Tong cong | P value
n (%) n (%)
Khong khang
66 (97,1% 2 (2,9% 68 (100%
Imipenem ©7,1%) (2,9%) ( ) 0,857
y P *

€6 khang 117 (97,5%) 3 (2,5%) 120 (100%) |
Imipenem

Co gen aph(3’)- | Khong co6 gen aph(3’)- Téng cong | Pvalue

Ia

Ia
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n (%) n (%)

Khong khang | =54 5, 0%) 34 (50,0%) 68 (100%)
Imipenem 0,001
C6 khang 31 (25,8%) 89 (74,2%) 120 (100%)
Imipenem

(*) Phép kiém Fisher exact

4. So sanh sy khac biét vé ty 1é mang cc gen khang khang sinh nhém

Aminoglycoside theo tinh sinh ESBL

Kho .
Co gen aac(3’)-11 o fo < 2 A
(%) aac(3’)-11 Tong cong | P value
n (%)
Sinh ESBL 39 (70,9%) 16 (29,1%) 55 (100%)
Khong sinh 133 0,006
65 (48,9% 68 (51,1%
ESBL (48,97%) (31,1%) (100%)
Kho 0
C6 gen aac(6’)-Ib il —
(%) aac(6’)-Ib Tong cong | P value
n (%)
Sinh ESBL 51(92,7%) 4 (7,3%) 55 (100%)
Khong sinh 133 0,275
116 (87,2% 17 (12,8%
ESBL (87,2%) (12,8%) (100%)
Kho 0
Co gen ant(3”)-1 ong C”O gen 2 y
(%) ant(3”)-1 Tong cong | P value
n (%)
Sinh ESBL 28 (50,9%) 27 (49,1%) 55 (100%)
Khong sinh 133 0,659
63 (47,4% 70 (52,6%
ESBL R (52,6%) (100%)
, Khong c6 gen
2” _I .
co gel;a(l;t)( )-la ant(2”’)-1a Tong cong | P value
{ n (%)
Sinh ESBL 53 (96,4%) 2 (3,6%) 55 (100%) 0.631
Khong sinh 133 ’
130 (97,75 32,39 *
, Khong c6 gen
C h(3°)-1 2
0 ger;c;lz/ )( i aph(3’)-la Tong cong | P value
’ n (%)
Sinh ESBL 27 (49,1%) 28 (50,9%) 55 (100%)
Khong sinh 133 0,007
38 (28,6 95 (71,49

(*) Phép kiém Fisher exact




