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Gia tri ctia kiéu gen trong xac dinh Klebsiella pneumoniae
khang carbapenem giy nhiém khuan huyét

The value of genotype in identifying carbapenem resistance of Klebsiella
pneumoniae causing blood stream infections

Trinh Van Son, Nguyén Ding Manh, Pao Thanh Quyén, Bénh vién Trung wong Qudn doi 108
Nguyéen Thi Kim Phuwong va Lé Hiru Song

Tém tat

Muc tiéu: Tim hiéu gia tri cia mét s ki€éu gen trong xac dinh ki€u hinh khang khang sinh nhém
carbapenem clia cac ching K. pneumoniae gay nhiém khudn huyét (NKH). Béi tuong va phuong phap:
Nghién ctu quan sat mé ta trén 50 ching K. pneumoniae phan lap ti mau mau cta 50 bénh nhan NKH
tai Bénh vién TWQD 108 tir 10/2014 dén 05/2016. Khang sinh d6 thuc hién trén hé thong may Vitek Il ctia
hang BioMerieux, Phap. Cac gen khang khang sinh dugc phat hién bang Multiplex PCR tai Trung tam
nghién ctu Y hoc Viét Duc, Bénh vién TWQD 108. Két qud: Tat ca c6 13/50 (26%) chliing K. pneumoniae
khang carbapenem; cac chiing nay mang cac gen NDM-1, VIM, KPC va OXA-48 véi ty Ié tuong Ung la
24,0%, 12,0%, 2,0% va 2,0%. Tan suat xuat hién gen NDM-1, TSC, 2POS, CN va NoC & céc chiing khéng
nhay cao hon cé y nghia so véi chiing con nhay cam véi khang sinh nhém carbapenem (p<0,05); D6
nhay, d6 dac hiéu, gia tri tién doan duong tinh va gia tri tién doan am tinh clia cac dau an kiéu gen nay
trong xac dinh ki€u hinh khang carbapenem lan luot la (tir 46,2% dén 84,6%), (62,2% dén 91,9%), (42,1%
dén 66,7%) va (82,5% dén 92%). Két luan: C6 thé st dung ki€u gen dé xac dinh ki€u hinh khang khang
sinh nhém carbapenem cuia cac chiing K. pneumoniae.

Tt khéa: Nhiém khuan huyét, khang carbapenem, K. pneumoniae, gen khang thuéc.

Summary

Objective: To evaluate the value of resistant genotype to predict carbapenem resistance phenotype
of K. pneumoniae causing blood stream infections. Subject and method: A total of 50 K. pneumoniae
isolated from patients with BSIs, who were treated at the 108 Military Central Hospital (108 MCH), in
Hanoi, from Oct. 2014 to May 2016. All strains were identified and measured antibiotic susceptibility by
using Vitek Il Automated system (BioMerieux, France). Genes producing beta-lactamase were screened
using in-house Multiplex PCR at Vietnamese-German Center for Medical Research, 108 MCH. Result: In
total, 13/50 (26%) of K. pneumoniae isolates were of carbapenem resistances. These strains carried out
cabapenemase genes including NDM-1 (24%), VIM (12%), KPC (2%) and OXA-48 (2%), respectively.
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Frequency of NDM-1, TSC, 2POS, CN and NoC genes in carbapenem resistant strains were significantly

higher than those in carbapenem susceptible strains (p<0.05). The sensitivity, specificity, positive predict

value and negative predict value of these genotypes to predict resistant carbapenem were (46.2% to
84.6%), (62.2% to 91.9%), (42.1% to 66.7%) and (82.5% to 92%), respectively. Conclusion: Genotypes can
be used to predict carbapenem susceptibility of K pneumoniae causing BSls.

Keywords. Sepsis, carbapenem resistance, K. pneumoniae, genotypic resistance.

1. D4t van dé

Nhiém khuan huyét do cac chang vi khuan
khéng thuéc va da khang thudc khéng ngung gia
tang va la thach thuc véi hé thong cham séc y té
trén toan thé gidi. Klebsiella pneumoniae thudc ho
vi khuan dudng rudt va la tdc nhan quan trong trong
ca bénh ly nhiém khudn céng déng cling nhu nhiém
khudn bénh vién. Ngay nay cac chang K
pneumoniae khang cao véi cac khang sinh st dung
rong rai trong lam sang nhu nhém beta-lactam,
fluoroquinolone va aminoglycosides, ddc biét trong
nhiing nam gan day xuat hién cac ching khang
carbapenem vdi ty 1é khong ngung gia tang [1].

Céac ching K pneumoniae khang carbapenem
la cac chang da khang thuéc, dong thai khang véi
nhiéu nhém khang sinh dugc st dung phé bién trén
lam sang. Nghién ctu vé cac ching K. pneumoniae
khéng carbapenem cho thdy c6 hai co ché chinh la
thay d6i tinh tham mang té bao két hgp vai tang
biéu hién cla cac beta-lactamase cé hoat tinh
carbapenemase yéu (ch yéu la CTX-M va AmpC
cephalosporinases) va sinh enzyme
carbapenemases, trong d6 cac chung sinh
carbapenemases déng vai tro quan trong trong
lam sang [2]. Pac diém va co ché khang
carbapenem cla cac ching K. pneumoniae cling
khac nhau tuy ting khu vuc dia ly, dich té hoc
phan ta cing nhu théi quen si dung khang sinh
trén lam sang & tung bénh vién.

Cac chung K. pneumoniae da khang thudc
thuong kém theo cac yéu té xam nhap va la tac
nhan gay nhiém khudan toan than nhu nhiém khuan
huyét, la nhitng bénh ly can dugc diéu tri khang sinh
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sdm va phu hop. Két qua cdy khudn va lam khang
sinh d6 doi hoi thai gian chd dgi. Véi su phat trién
cla céng nghé phan td, cho két qua vé kiéu gen
nhanh hon. Tuy nhién, con thiéu dit liéu vé mudc dé
tuong quan gitta ki€u gen va ki€u hinh [3]. Véi
nhing ly do trén chdng t6i tién hanh nghién ciu
nay nham danh gia tuong quan kiéu gen va kiéu
hinh khang carbapenem cla cdc ching K
pneumoniae gay nhiém khuan huyét.

2. Déi tugng va phuong phap
2.1. Béi tugng

Nghién ctru m6 ta cit ngang trén 50 ching K
pneumoniae dugc phan lap tU mau cda 50 bénh
nhan (BN) NKH tai Bénh vién Trung uong Quan doi
108 tur thang 10/2014 dén thang 05/2016. BN dugc
chan doan dua trén Déng thuan Quéc té 1an thu 2
(Surviving Sepsis Campaign 2012) va cé két qua cay
mau duang tinh véi K. pneumoniae [4].

2.2. Phuong phédp
2.2.1. Cdy médu va dinh danh vi khudn

BN khi cé cac triéu ching nghi ngd nhiém
khuadn sé dugc cdy mau theo quy trinh cia Khoa Vi
sinh vat - Bénh vién TWQD 108. Mébi BN dugc cay hai
binh mau, moéi binh 8 - 10ml mau I3y tu hai vi tri
khac nhau. Binh cdy mau s& dung binh BACTEC™
Plus Aerobic/F clia hang Becton Dickinson, Hoa Ky
va binh cay dugc theo doéi tu déng vai hé théng may
BD BACTEC™ 9120 cung hdng. Khi cac binh bdo
duong tinh bénh phdm sé dugc nhudm soi Gram va
cdy chuyén sang dia thach mau, sau d6 cac khuan
lac sé& dugc dinh danh vi khudn va lam khéng sinh dé
bang hé thng may dinh danh ty dong VITEK® 2 clia
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hang BioMerieux, Phap. Cac ching khi c6 két qua
cdy duang tinh sé dugc bao quan trong cac tube
glycerol 20% & -80°C chg lam xét nghiém vé gen
khang thudc.

2.2.2. Khdng sinh dé

Dénh gia khang sinh d6 dua trén hé théng xét
nghiém ty déng VITEK® 2 cla hang BioMerieux,
Phép, s dung néng do Uc ché t6i thiéu va dugc
phién giai két qua dua trén tiéu chuan cda Vién tiéu
chuan xét nghiém lam sang (Clinical and Laboratory
Standards Institute: CLSI 2016). Cac khang sinh
nhéom carbapenem dugc khao sat bao gom:
Ertapenem, imipenem va meropenem.

223 Xét nghiém gen mda hda sinh beta-
lactamase

Cac chuing K pneumoniae sau khi dugc bao
quan G -80°C sé dugc cdy lai trong méi trudng thach
mau, cac khuan lac sé dugc tach DNA theo quy trinh
chuén va dugc chay multiplex-PCR dé xac dinh cac
gen ma hda sinh beta-lactamase can khao sat, bao

3. Két qua

gém: ESBL-1 (SHV, TEM, CTX-M); CARBA-1 (NDM,
SPM, VIM); CARBA-2 (IMP, AIM, KPC); CARBA-3 (OXA-
23, OXA-48, OXA-58). Két qua dugc doc dua trén
bang dién di thach agarose 1,5%.

2.3. Phén tich sé liéu

Phan tich tuong quan kiéu hinh khang thudc
cla cac chung mang tung kiéu gen khang thuéc
cling nhu kiéu gen két hgp nhu 2POS: ching mang
it nhat hai trong ba gen TEM, SHV hoac CTX-M; TSC:
chiing mang déng thai ca ba gen TEM, SHV va CTX-
M; TSCN: chiing mang doéng thoi 4 gen TEM, SHY,
CTX-M va NDM-1; NoC: Chiing mang mt trong hai
gen NDM-1 or CTX-M; CN: Chiing mang dong thai 2
gen CTX-M va NDM-1. Cac bién dinh lugng dugc thé
hién véi s6 lugng (ty & phan tram). So sach cac bién
dinh lugng st dung kiém dinh 2, su khac biét duoc
xem la cé y nghia théng ké khi p<0,05. D6 nhay, do
ddac hiéu, gia tri tién doan am tinh va gid tri tién
doan duong tinh dugc tinh dua trén cong thic cla
bang 2x2.

3.1. Hinh dnh bang dién di cac gen duoc khado sat

1kbp
500bp

250bp

- /M 309bp
bl SPM 291BP
NDM-1 200BP

Hinh 1. Hinh dnh bang dién di ctia cac gen VIM, SPM va NDM-1

Nhan xét: M50 la marker dién di band tir 50bp dén 1000bp, (-) chuan am, (+) chuan duong véi gen VIM
(309bp), SPM (291bp) va NDM-1 (200bp), cac mau 1, 2, 4 va 6 duong tinh véi gen NDM-1, mau 3 duong tinh
vGi gen SPM, cac mau con lai am tinh véi ba gen khao sat.
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3.2. Bdc diém khdng khéng sinh

100%
N B
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70%
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40%
30%
20%
10%

0% .
Ertapenem Imipenem Meropenem

m Khéng 26,0% 24,0% 26,0%
Trung gian 0,0% 2,0% 0,0%
Nhay 74,0% 74,0% 74,0%

Bi€u d6 1. Ty lé chiing K. pneumoniae khang carbapenem

Nhén xét. Cac khang sinh nhom carbapenem déu da bi khang (24-26%) béi cac chiing K. pneumoniae
gay NKH.

3.3. T4n suét xudt hién cdc gen méa héa sinh beta-lactamases

90,0% 84,0%
80,0%
70,0%

60,0%
s00%  460% 46,0%

40,0%
30,0% 24,0%

20,0% 12,0%

10,0% . 2,0% 2,0%
0,0% — —
VIM

TEM SHV CTX-M NDM-1 KPC OXA-48

Bi€u d6 3. Tan suat xuat hién cac gen ma hoa sinh beta-lactamase

Nhén xét: Cac gen ma héa sinh ESBLs nhu SHV, TEM va CTX-M xuat hién nhiéu nhat (46-84%), chi c6 2%
ching mang cdc gen KPC, OXA-48. Khong ghi nhan céc ching mang gen IMP, AIM, SPM.

133



TAP CHi Y DUOC LAM SANG 108 Tap 15 - S6 4/2020
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Biéu dé 4. Tan suat xuat hién cac chiing mang kiéu gen két hgp

Nhén xét. 50% ching mang 1 trong 2 gen NDM-1 va CTX-M; 18% chiing mang déng thdi ca 4 gen; 38%
chiing mang 3 gen va 48% chling mang it nhat 2 trong 3 gen TEM, SHV va CTX-M.

3.4. Gij tri cda ki€u gen trong chdn dodn kiéu hinh khdng beta-lactam

Bang 1. Tuong quan kiéu gen va kiéu hinh clia cac chiing

Carbapenem Khéng nhay (¥) Nhay cdm
(n=13) (n=37)
S6 lugng o S6 lugng - p-value
Ki€u gen (n=13) Ty 1& % (n=37) Ty1é%
NDM-1 7 53,8 5 13,5 0,005
VIM 0 0 6 16,2 0,146
TSC 8 61,5 11 29,7 0,045
2P0OS 10 76,9 14 37,8 0,017
TSCN 6 46,2 3 8,1 0,004
CN 6 46,2 4 10,8 0,009
NoC 11 84,6 14 37,8 0,004

Nhén xét: Kiéu gen NDM-1, TSC, TSCN va NoC phan b6 véi ty 1é cao hon c6 y nghia théng ké & nhom
khong nhay véi carbapenem so véi nhdém con nhay véi carbapenem.

Ghi chu: (*) Trong s6 13 ching, cé 12 ching khang véi ca 3 khang sinh nay, 01 ching khang véi
ertapenem va meronem nhung chi khang trung gian véi imipenem.
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Bang 2. Gia tri cGia kiéu gen trong ch&n doan kiéu hinh khang carbapenem

Ki€u gen Do nhay Do dac hiéu Gia trj tiéln doan duong GiéAtrj t’ién doan
(%) (%) tinh (%) am tinh (%)
NDM-1 53,8 86,5 58,3 84,2
TSC 61,5 70,3 421 83,9
TSCN 46,2 91,9 66,7 829
CN 46,2 89,2 60,0 82,5
NoC 84,6 62,2 44,0 92,0

Nhén xét: Cac chiing K. pneumoniae mang kiéu
gen NDM-1, TSCN va CN c6 gia tri chan doan khang
carbapenem vai d6 dac hiéu cao. Kiéu gen NoC cho
dé nhay cao trong chan doan kiéu hinh khéng con
nhay véi carbapenem.

4. Ban luan

Cac ching K. pneumoniae KKS la mét trong
nhing tac nhan chinh gay nhiém khuan bénh vién
va NKH. Ngay nay, ty lé cac ching K. pneumoniae
khang carbapenem khéng ngung gia tang, mét
nghién cuiu tai Rome, ty |é cac chiing K. pneumoniae
sinh emzym carbapenemases tang tU 4,2% nam
2007 dén 51,6% nam 2015 [5]. Két qua nghién cdu
cla chung téi gap 13/50 (26%) cac chdng K
pneumoniae gay nhiém khuan huyét khong con
nhay cam vai cac khang sinh nhom carbapenem. Két
qua nay thap hon bao cao trong khu vuc véi SMART
(2018) vé cac nhiém khudn 6 bung trong giai doan
2008-2014 cho thay cac ching K. pneumoniae
khong con nhay véi ertapenem gap véi ty 1€ la
40,9% [6]. Mot s6 bdo cao khéac gap ty Ié chiing K
pneumoniae khang carbapenem thap hon nhu tai
Han Quéc gap < 0,1% nam 2013 va 2% nam 2015 [7].
Diéu nay phu thudc vao tinh hinh st dung khang
sinh va dich té hoc khang thuéc clia tiing quoc gia.

Tu khi dugc ghi nhan lan dau tién nam 2009 &
ching K. pneumoniae, gen NDM-1 da dugc ghi nhan
& hau hét cac quéc gia, déong thai nhiéu ho gen khac
da dugc ghi nhan va phan bo rai rac trén toan thé
gidi. Trong s6 cac ho gen ma hoa sinh
carbapenemase, gen NDM dugc ghi nhan & nhiéu
nudc va déng vai tro chinh trong co ché khéng
carbapenem & khu vuc Péng Nam A [8]. Cac gen
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khac thuéc ho Metalo-beta-lactamases (IMP, VIM) va
ca ho OXA da dugc ghi nhan & moét vai quoc gia. Cac
chiing mang gen KPC khong phé bién & khu vuc
DPoéng Nam A, dugc chinh thiic bao co tai Singapore
va Thai Lan [9, 10], mac du ching dugc ghi nhan
phé bién & Bac My va Chau Au [11]. Két qua nghién
clfu cla chdng téi cling cho két qua tuong tu véi
gen NDM-1 chiém chu yéu.

Cho dén nay, cac chiing vi khudn khang thudc,
hau hét déu mang cac gen khang khang sinh trén
plasmid, qua qua trinh lan truyén, tiép hop, tai nap,
cac chang vi khuan c6 thé mang nhiéu gen khang
khédng sinh, cung cd nhém gen hodc khac nhém
gen, qua d6 tao ra cac chiung da khang thudc [12].
Nghién cdu clia ching t6i ghi nhan ty Ié cao céc
chiing mang dong thai nhiéu gen ma héda sinh beta-
lactamase dugc khdo sat: 18,0% chang K
pneumoniae mang ca 04 gen NDM-1, TEM, CTX-M
va SHV; va 48,0% mang it nhat hai trong ba gen TEM,
SHV va CTX-M. M6t sé nghién ctu tham chi con gap
ty 1é mang da gen khéng thuéc cao hon tir 72,7%
dén 83,3% [13]. Su khac biét nay la do dac diém dich
té clia cac chung khang thudc 6 ting khu vuc.

Céc gen ma héa enzyme carbapenemase chiu
tdc déng clia nhiéu cac ca ché diéu héa cling nhu su
tadc déng qua lai cia cac gen khang thuéc lam anh
huéng dén muc do biéu hién khi cac chliing vi khuan
chiu ap luc ctia khang sinh. Vi vay khéng phai tat ca
cac chiing mang kiéu gen déu c6 biéu hién ra kiéu
hinh [3]. Diéu nay ly gidi cho két qua nghién ctiu cla
chiing t6i van c6 5 ching mang gen NDM-1 va 6
chiing mang gen VIM nhung khéng cé biéu hién
ki€u hinh khang carbapenem. Co ché chinh khang
carbapenem trong nghién clu cla chung toi la
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NDM-1, chiém 53,8%. Cac nghién cttu cho thay cac
ching khang carbapenem thudng la cac ching da
khéng thu6c nén ching thudng mang da gen khang
khéng sinh [12]. K&t qua Bang 2 cho thay sir dung
gen NDM-1, hodc t6 hgp cac gen (TSC, TSCN, CN,
NoC) dé chan doan kiéu hinh khang véi carbapenem
VGi cac ching K. pneumoniae gay nhiém khuan
huyét cho gia trij tién doan am tinh giao dong 82,5%
dén 92%; tuy nhién gia tri tién doan duang tinh chi
giao déng 42,1 dén 66,7%. Diéu nay cho thay rang
con cac co ché khang carbapenem khéc ciing déng
vai trd quan trong nhu co ché giam tinh thdm mang
té€ bao két hgp véi tding muic do biéu hién cua
cephalosporinases phé réng [2], cdc ¢ ché ma
nghién cru nay chua danh gia hét.

5. K&t luan

C6 thé sir dung kiéu gen dé xac dinh kiéu
hinh khang khang sinh nhém carbapenem ctia cac
chiing K. pneumoniae gay nhiém khuan huyét.

Nghién cuu da duoc tai tro béi Quy Phat trién
khoa hoc va Céng nghé Qudc gia (Nafosted) qua dé
tai ma s6 108.06-2017.21.
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