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Gia tri kiéu gen trong tién doan kiéu hinh Kkhang
cephalosporin cua cac chung Klebsiella pneumoniae gay
nhiém khuén huyét

The value of antibiotic resistant genotype to predict cephalosporin
resistance of Klebsiella pneumoniae causing blood stream infections

Trinh Vin Son, Ngé Tét Trung, Bénh vién Trung wong Quan doi 108
Nguyén Hong Nhung, Nguyén Ping Manh
Lé Hiru Song

Tém tat

Muc tiéu: Tim hiéu gia tri cGa ki€éu gen trong tién doan kiéu hinh khiang cephalosporin phé réng cla cac
chiing K. pneumoniae gay nhiém khuan huyét. Béi tuong va phuong phdp: Nghién ctu quan sat mo ta trén
50 chling K. pneumoniae phan lap tU mau mau ctia 50 bénh nhan nhiém khuin huyét tai Bénh vién Trung
uong Quan doi 108 tir thang 10/2014 dén thang 05/2016. Khang sinh d6 thuc hién trén hé théng may Vitek II
cla hang BioMerieux, Phap. Cac gen khang khang sinh dugc phat hién bang st dung bo kit Multiplex PCR tai
Trung tdm Nghién clu Y hoc Viét Duc, Bénh vién Trung uong Quan doi 108. Két qua: Ty |é cac ching K
pneumoniae sinh ESBLs la 22,0%, ty Ié khang vdi cefotaxime, ceftazidime va cefepime tuong ung la 54,0%,
48,0% va 29,2%. Ty lé cac chiing mang gen TEM, SHV va CTX-M tuong Ung la 46,0%, 84,0% va 46,0%. 90% cac
chiing mang it nhat mot trong ba gen trén va 38% cac chiing mang ca ba gen trén. Gia tri chan doan K
pneumoniae sinh ESBLs ctia TEM va CTX-M c6 dé nhay 90,9% va dé dac hiéu 66,7%. Gia tri chan doan K.
pneumoniae khang cephalosporin phd rong ctia CTX-M cé d6 nhay tir 77,8% dén 89,5% va do dac hiéu tu
82,8% dén 91,3%, tuong ting gen TEM c6 dé nhay ti 74,1% dén 78,9% va do dac hiéu ti 75,9% dén 87,0%.
Két lugn: Gen TEM va CTX-M la nhiing gen c6 thé sir dung trong chan doan kiéu hinh khang cephalosporin &
cac chling K. pneumoniae gay nhiém khuan huyét.

Tr khéa: Nhiém khuan huyét, khang cephalosporin, K. pneumoniae, ESBL.

Summary

Objective: To evaluate the value of antibiotic resistant genotype to diagnose cephalosporin resistance of
K. pneumoniae causing blood stream infections. Subject and method: A total of 50 K. pneumoniae septic
patients were treated at 108 Military Central Hospital (108 MCH), in Hanoi, from October 2014 to May 2016. All
strains were identified and determined antibiotic resistance by using Vitek Il Automated system (BioMerieux,
France). Genes producing ESBLs and carbapenemases were screened using in-house Multiplex PCR in
Vietnamese-German Center for Medical Research, 108 MCH. Result. In total, the percentage of ESBLs
producing K. pneumoniae was 22.0%. Cefotaxime, ceftazidime and cefepime resistant strains were 54.0%,
48.0% and 29.2% respectively. The percentages of ESBL genes: TEM, SHV and CTX-M were 46.0%, 84.0% and
46.0%; respectively. 90.0% of all strains carried at least one of three genes and 38.0% carried all of three genes.
The sensitivity and specificity of TEM and CTX-M to diagnose K. pneumoniae producing ESBLs were 90.0%

Ngay nhdn bai: 25/3/2020, ngay chap nhdn déing: 1/4/2020
Nguwoi phan hoi: Lé Hitu Song; Email: lehuusong@108-icid.com - Bénh vién Trung wong Qudn dgi 108

143



JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY

Vol.15-N°.../2019

and 66.7%, respectively. The sensitivity and specificity of CTX-M to diagnose broad spectrum cephalosporin
resistance were 77.8 - 89.5% and 82.9 - 91.3%, respectively. Similar results were found of TEM with 74.1 -
78.9% and 75.9 - 87.0%, respectively. Conclusion: CTX-M and TEM were good candidates to predict

phenotypic resistance of K. pneumoniae causing BSls.

Keywords: Sepsis, cephalosporin resistance, K. pneumoniae, ESBL.

1. Dat van dé

Khang khang sinh da va dang la thach thuc véi
hé théng cham soc y té toan cau, trong dé dac biét
la v6i cac nudc dang phat trién va co ty lé luu hanh
cao cac bénh ly truyén nhiém nhu Viét Nam. Trong
nhiing nam vira qua ty 1é mac va t& vong do cac
nhiém khudn do cac chdng vi khuan khang thuéc va
da khang thuéc khéng ngling gia tang [1]. Theo
théng ké cla chuong trinh ki€ém soat khang khang
sinh toan cau thi Viét Nam la qudc gia ¢é ty lé luu
hanh cao cac ching vi khuan khang thuéc va da
khang thudc, nhu cac chliing sinh beta-lactamases
phé rong (ESBLs) [2]. Mét trong cac tac nhan phd
bién va quan trong gay nhiém khuan huyét (NKH) &
cac nudc Dong Nam A, trong d6 c6 Viét Nam la K.
pneumoniae, thudéc ho vi khuidn dudng rudt
Enterobacteriaceae [3].

Chang K. pneumoniae sinh ESBLs dugc phat
hién dau tién vao nam 1983, sau dé dugc ghi nhan
trén toan thé gidi, cac enzyme dau tién la san pham
cla cac dét bién ho gen TEM va SHV, sau d6
cefotaximase (CTX-M) xuat hién va déng vai tro
quan trong trong khao sat dich té cling nhu co ché
khang trong Iam sang [4]. CAc gen khang khéang sinh
dugc nghién clu danh gia vé co ché khang va co
ché lan truyén khang thudc gilta cac chung vi khuan,
ma chua cé nhiéu nghién ciru danh gia gia tri cla
chung trong thuc hanh lam sang.

Trong lam sang, khang sinh d6 van la tiéu chudn
vang dinh huéng st dung khang sinh phu hgp. Tuy
nhién doi héi thoi gian cho doi kéo dai vi vay doi hoi
cac nha nghién cliu phéat trién cac céng cu mai nhu
sinh hoc phan ti nham gidp cac nha lam sang c6 thém
thong tin dé c6 quyét dinh lua chon khang sinh phu
hop, dac biét 1a v6i nhiing bénh nhiém khuan nang
nhu NKH. VGi nhimng ly do trén ching t6i tién hanh
nghién ctiu nay nham: Khdo sat cac gen phd bién ma
hda sinh beta-lactamase phd réng ciing nhu gia tri cia
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chung trong tién doan kiéu hinh khang cephalosporin
cua cdc chung K. pneumoniae gy NKH.

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 cla 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 dya trén tiéu chudn chan doan ctia Déng
thuan quoc té lan tha 2 [5] va cé két qua cay mau
duong tinh véi K. pneumoniae.

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

BN khi cé cac triéu ching nghi ngd nhiém
khuan sé dugc cdy mau theo quy trinh cia Khoa Vi
sinh vat - Bénh vién Trung uong Quan doi 108. Moi
BN dugc cay hai binh mau, méi binh 8 - 10ml mau
lay ti hai vi tri khac nhau. Binh cdy mau s dung
binh BACTEC™ Plus Aerobic/F ctia hang Becton
Dickinson, Hoa Ky va binh cay dugc 0 va dugc quyét
va bao duong tinh tu dong véi hé théng may BD
BACTEC™ 9120 cung hang. Khi cac binh bdo duong
tinh bénh pham sé dugc nhudém soi Gram va cay
chuyén sang dia thach mau, sau d6 cac khuan lac sé
dugc dinh danh vi khuan va lam khang sinh d6
bang hé thng may dinh danh tu déng VITEK® 2
clia hang BioMerieux, Phap. Cac ching khi cé két
qua cay duong tinh sé dugc bao quan trong cac
type glycerol 20% & -70°C chg lam test vé gen
khang thuéc.

2.2.2. Khdng sinh dé

Danh gia khang sinh d6 dua trén hé théng xét
nghiém tu déng VITEK® 2 clia hang BioMerieux, Phap,
sir dung néng doé Uc ché téi thiéu va dugc phién giai
két qua dua trén ti€u chudn cta Vién Ti€u chuan xét
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nghiém lam sang (Clinical and Laboratory Standards
Institute: CLSI 2016). Cac khdng sinh nhém beta-lactam

dugc khdo sat bao gom: Ampicillin  (AM),
amoxicillin/clavulanic-acid (AMQ),
piperacillin/tazobactam (TZP), cefotaxime (CTX),

ceftazidime (CAZ), cefepime (FEP).
2.2.3. Xét nghiém gen ma hoa sinh 3-lactamase

Cac chiung K. pneumoniae sau khi dugc bdo
quan G -70°C sé dugc cdy lai trong moi trudng thach
mau, cac khudn lac sé dugc tach DNA theo quy trinh
chuén va dugc chay PCR dé xac dinh cac gen ma hoa
sinh beta-lactamase can khao sat, bao gom: ESBL-1
(SHV, TEM, CTX-M); ESBL-2 (VEB, GES, PER).

2.2.4. Quy trinh tach DNA va chay PCR xac dinh
gen khang thuéc

Cac chuing vi khuan dugc cay lai trén méi trudng
thach mau, khuan lac hoa vao 300ul dung dich dém
TE (25mM Tris-base pH 8.0, TmM EDTA) va tién hanh
tach DNA. B6 sung 300ul NaOH-SDS, ¢ 95°C trong 15
phut, trung hoa bang 250ul 1M Tris-HCl pH 4,8 — b6
sung 400ul dung dich 25 : 24 : 1 (phenol:
Chloroform: Isoamyalcohol) — tron déu — ly tam
1320 vong/phut x 15 phut -> chuyén 600ul dich noi
sang type eppendorf méi — bd sung 600ul
isopropanol — trén déu — G 10 phut & nhiét do

3. Két qua

3.1. Hinh anh dién di cac gen ma héa sinh ESBLs

M50 (< 28 30 31 32 34 35 41 42 (4)
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phong — ly tam 3200 vong/phut x 30 phat & 4°C —
bé dich ndi, thu phan tda -> rtia phan tda 2 1an véi
ethanol 70% -> dé khé tu nhién & nhiét d6 phong —
bé sung 200ul dung dich dém TE — 0 & 56°C trong
10 phut — danh gia chat lugng va do néng d6 DNA
— bao quan DNA & -70°C cho dén khi thu hién PCR.

Phan ung Multiplex PCR s& dung Master mix
Hotstart Promega (2x), bé6 méi tuong ung, khuon
DNA vi khudn va nuéc cat vira d téng thé tich 20pl.
Chu trinh nhiét s dung may luan nhiét Mastercycler
Eppendorf v6i chu trinh 94°C trong 5 phut, 38 chu ky
bao gobm (94°C trong 30 gidy, 61°C trong 30 giay,
72°C trong 40 gidy), 72°C trong 7 phut. Két qua dugc
doc trén hé théng chup anh dién di trén thach
agarose 1,5% (Hinh 1).

2.3. Phén tich sé liéu

Cac bién dinh lugng dugc thé hién véi s lugng
(ty & phan tram), Cac bién s6 dugc danh gia gilra hai
nhém doc 1ap la nhédm nhay véi khang sinh va nhém
khéng con nhay véi khang sinh. So sénh su khac biét
gilta cac bién dinh luong st dung kiém dinh 2 su
khac biét dugc xem la cé y nghia théng ké khi
p<0,05. PO nhay, do dac hiéu, gia tri tién doan am
tinh va gia tri tién doan duong tinh dugc tinh dua
trén céng thuc clia bang 2 x 2.

- SHV739bp
™ «— CTX-M 590bp
e ~— TEM 422bp

Hinh 1. Hinh anh dién di cac gen SHV, TEM, CTX-M
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Nhén xét: M50 la marker vai band tir 50bp dén 1000bp, (-) chudn am, (+) chuan duong véi gen SHV (739
bp), CTX-M (590bp) va TEM (422bp), cdc mau 29, 30, 31, 34 va 41 duong tinh véi gen CTX-M, mau 32 duong
tinh vai gen TEM, mau 35 duong tinh véi gen SHV va TEM, mau 42 duang tinh véi gen CTX-M va TEM.

3.2. Bdc diém khdng khdng sinh

39/50 (78.0%) = ESBL (+)
ESBL (-)

Bi€u d6 1. Ty lé chiing K. pneumoniae sinh ESBLs
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m Khang 84.0% 50.0% 44.0% 54.0% 48.0% 29.2%
Trung gian 12.0% 6.0% 4.0% 0.0% 0.0% 10.4%
Nhay 4.0% 44.0% 52.0% 46.0% 52.0% 60.4%

Bi€u d6 2. Ty lé khang khang sinh nhém beta-lactam
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Nhén xét: Cac chang K. pneumoniae khang cao véi AM, AMC, TZP, CAZ va CTX nhung cé ty |é khidng

thap hon vai FEP.

3.3. Bdc trung phan bé cdc gen ma héa sinh beta-lactamases
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Biéu db 3. Phan b6 gen ma hoa sinh beta-lactamse

Nhén xét: Hau hét cac chiing dugc khao sat mang it nhat mét trong 3 gen ma héa sinh ESBLs (TEM, SHV

hoac CTX-M). Cac gen GES va PER khong dugc phat hién trong sé cac chiing dugc khao sat.
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Bi€u d6 4. Phan bd chiing mang nhiéu gen ma héa sinh beta-lactamase

Nhén xét: Ty |é cao cac ching mang dong thai 2 trong 3 gen ma hoa sinh ESBLs la TEM, CTX-M va SHV

(2POS) va mang dong thai ca 3 gen trén (3POS).
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3.4. Gi4 tri cda kiéu gen trong chdn dodn kiéu hinh khdng beta-lactam

Bang 2. Tuong quan kiéu gen va kiéu hinh ctia cac chiing

Duong tinh Am tinh
ESBL S6 lugng Ty lé S8 luong Ty lé p
(n=11) % (n=39) %
TEM 10 90,9 13 33,3 0,001
SHV 9 81,8 33 84,6 0,570
CTX-M 10 90,9 13 33,3 0,001
Nhay Khéng nhay
X S8 lugng Ty & $6 lugng Ty 1@
(n=24) % (n = 26) %
TEM 18 75% 5 19,2 0,001
SHV 20 83,3 22 84,6 0,601
CTX-M 19 79,2 4 15,4 0,001
CAZ S6 lugng Ty lé S6 lugng Ty lé
(n=27) % (n=23) %
TEM 20 74,1 3 13,0 0,001
SHV 23 85,2 19 82,6 0,552
CTX-M 21 77,8 2 8,7 0,001
Ep S8 lugng Ty & S8 lugng Ty 1@
(n=19) % (n=29) %
TEM 15 78,9 7 24,1 0,002
SHV 17 89,5 23 79,3 0,607
CTX-M 17 89,5 5 17,2 0,001

Nhén xét: Két qua cho thdy gen TEM va CTX-M la cac gen phan b6 cao hon c6 y nghia thong ké & nhom
cac chang vi khudn khéng con nhay véi cephalosporin so véi nhém con nhay véi p<0,01.

Bang 3. Gid tri cGa kiéu gen trong chdn doén kiéu hinh khang cephalosporin

Gia tri Do nhay P déc hiéu PPV’ NPV™

Pic diém (%) (%) (%) (%)

TEM 90,9 66,7 43,5 96,3
ESBL

CTX-M 90,9 66,7 43,5 96,3

TEM 75,0 80,8 78,3 77,8
CTX

CTX-M 79,2 84,6 82,6 81,5

TEM 74,1 87,0 87,0 74,1
CAZ

CTX-M 77,8 91,3 91,3 77,8
FEP TEM 78,9 75,9 68,2 84,6

CTX-M 89,5 82,8 77,3 92,3

148



TAP CHi Y DUGC LAM SANG 108

Tap 15- S8 3/2019

Ghi chud: (*) PPV gia tri tién dodn duong tinh; (**) NPV gid tri tién dodn am tinh.

Nhin xét: Gen TEM va CTX-M c6 gia tri chan
doan kiéu hinh sinh ESBLs va khang sinh nhém
cephalosporin véi d6 nhay tur 74,1% dén 90,9% va
do dac hiéu tlr 66,7% dén 91,3%.

4. Ban ludn

Céc ching K pneumoniae khdng khang sinh la
mot trong nhing tac nhan chinh gay nhiém khuén
bénh vién va NKH. Nam 2017, T6 chic Y té€ Thé gidi
da xép K. pneumoniae sinh ESBLs la mot trong cac
ching da khang thuéc ngang hang cac chidng
Acinetobacter ~ baumannii va  Pseudomonas
aeruginosa da khang thuéc. Mét khao sat & My
trong giai doan 2000 - 2015 cho thay ty & cac ching
K. pneumoniae sinh ESBLs va khéng ngung gia tang
[6] va giao dOng phu thudc vao ting khu vuc va
vuing lanh thé khac nhau. Két qua cda ching téi gap
ty 1&é chang K. pneumoniae sinh ESBLs gay NKH la
22,0%; phu hgp véi bdo cdo vé khang khang sinh
(2017) trong nhiém khudn 8 bung, ty 1& ching K
pneumoniae sinh ESBLs la 24,3% trong khu vuc chau
A Thai Binh Duong, trong d6 cao nhat la Thai Lan
(36,5%) [7].

Tung tu véi dac diém khang khang sinh nhom
penicillin va cephalosporin. K&t qua nghién ctu cho
thay céc ching K. pneumoniae khang cao véi AM
(84,4%), CAZ (54,0%) CTX (48,0%) va FEP 28,0%.
Nghién cttu KARMS (2013 - 2015) tai Han Quéc ty |é
ching K pneumoniae khang véi CTX tang tu 38%
dén 41% trong giai doan nghién ctu [8]. Bdo cao
SMART (2009 - 2011) vé khang khang sinh véi cac
chiing gay nhiém khuén & bung, ty lé cac ching K
pneumoniae khang véi CTX, CAZ, FEP, CIP lan luot
tuong ung la 41,1%, 28,7%, 34,1%, 21,7% va con
nhay cao vé&i TZP (82,9%) va amikacin (88,4%) [9].
Khéng sinh cephalosporin phé rong dugc st dung
rong rai trong bénh nhiém khuan do cac vi khuan
khéng thuéc va dugc st dung réng rai trong cac cg
s& y té & cac nudc dang phat trién cling nhu & Viét
Nam. Do dé céc bao cao déu nghi nhan ty lé cao cac
chung K. pneumoniae khang cephalosporin.

Cac nghién clu vé gen ma hda sinh ESBL gap
chui yéu la ho gen CTX-M. Nghién cttu SMART (2016)
khao sat cac gen khang khang sinh clia cac chiing
gay nhiém khuan 6 bung va nhiém khuan tiét niéu
trong giai doan 2008 - 2014 cho thdy, ty lé cac
ching K. pneumoniae mang gen CTX-M-15 cao
89,8% va 100% tuong uUng & New Zealand va
Kazakhstan, ty Ié cac ching nay mang gen CTX-M-
15; CTX-M-14 va SHV-12 & Viét Nam lan luct la
48,0%, 20,6% va 15,7%, ty 1é & cadc nudc Dong Nam A
tuong ung la Philipines (74,6%, 0,8% va 13,6%);
Singapore (75,7%, 5,4% va 6,8%) va Thai Lan (73,1%,
11,5% va 12,8%) [10]. K&t qua clia chidng to6i gap
CTX-M 45,0%. Cac bdo cao khac cho thay ho gen
CTX-M tr& thanh ho gen quan trong va phd bién
trén thé gidi cing nhu trong khu vuc Bong Nam
chau A.

Co6 nhiéu ho gen ma hoa sinh beta-lactamase
phd réng, tuy nhién c6 ba ho gen quan trong va
dugc nghién ctu nhiéu nhat la ho gen TEM, SHV va
CTX-M. Nghién ctu cla ching t6i phan tich méi
tuong quan gita kiéu gen va kiéu hinh khang
cephalosporin cho thay rang phan b ho gen SHV la
khéng c6 su khac biét gitta ki€u hinh nhay va khéng
nhay véi cac cephalosporin, trong khi d6 ho gen
TEM va CTX-M co6 ty 1& phan b6 cao hon cé y nghia
ctia nhém khéng nhay so véi nhém con nhay véi cac
khang sinh cephalosporin. Nhu vay, véi cac chiing K.
pneumoniae gay NKH: Gen TEM va CTX-M cé gia tri
chan doén kiéu hinh sinh ESBLs va khang sinh nhém
cephalosporin véi dé nhay tu 74,1% dén 90,9% va
do dac hiéu tur 66,7% dén 91,3%. Mot nghién clu st
dung phuong phdap gidi trinh tu toan bo bd gen
(WGS) trong xac dinh khang beta-lactam phé réng
clia cac chung vi khudn Gram am gay bénh so sanh
véi dir liéu st dung trén lam sang (vi sinh 1am sang)
va s dung phuong phap vi pha loang (Broth
Microdilution) lam chuan cho thay: D6 nhay; dé dac
hiéu, gia tri tién doan duong tinh va gia tri tién doan
am tinh ctia phuong phap WGS lan luot la 87%, 98%,
97% va 91%, cao hon so véi phuong phap vi sinh
lam sang tuong Ung la 82%, 95%, 92% va 88% [11].
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Diéu nay cho thay dé chinh xac cao ctia WGS trong
tién doan cac ching khang khang sinh la rat tot va
hia hen viéc Uing dung phuong phap phan t trong
dinh hudng st dung khang sinh trén Iam sang. Tuy
nhién, gidi trinh ty bé gen la ky thuat hién dai, tién
tién nhung con phuc tap va khé tng dung trong
thuc té 1am sang, dac biét & cac nudc dang phat
trién. Mat khac véi bénh ly nhiém khuan nang nhu
NKH chuing ta c6 thé sit dung cac xét nghiém cé do
nhay cao va cho két qua sém nham c6 dinh huéng
st dung khéang sinh trong 1am sang va bé sung cho
cdy mau va khang sinh d6 trong thuc hanh lam
sang. Nhu vay, véi viéc st dung phuong phap don
gian va lua chon cac gen phu hop véi dac diém dich
té hoc phan t cta ting khu vuc ching ta cé thém
cac phuong tién thich hgp trén lam sang giup dinh
hudéng st dung khang sinh hop ly.

5. K&t luan

Gen TEM va CTX-M la nhiing gen c6 thé st dung
trong chan doén kiéu hinh khang cephalosporin &
cac chiing K. pneumoniae gay nhiém khuan huyét.
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