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NGOi dung

* Carbapenem resistant enterobacterales (CRE)

« Test nhanh chdn doan carbapenemase NG Test CARBA 5
« Test nhanh chdn doan khang thudc MCR-1

« Test nhanh ch@n doan khang thuc CTX-M
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Trwc khudn gram 4m dudng rudét khang
carbapenem (CRE)

* Dinh nghia (IDSA 2022): khang it nhat 1 carbapenem hodc ti€t ra
carbapenemase.

o Proteus, Morganella, Providencia spp khang carbapene khac ngoai imipenem.

* 2 cd ché khang carbapenem: cé carbapenemase hodc d0t bi€n kénh
porin -> khéng tham thulc.

A,

Tong quan vé carbapenemase

Theo phan lo@i Ambler

* Lé’p A (Class A beta-lactamase) nhom TEM, SHV, CTX-M, NMC, IMI, SME, KPC, GES.
* K.pneumoniae carbapenemase (KPC): carbapenemase quan trong nhat nhém A . Di truyén plasmid, cd thé lan truy€n sang cac
VK khac.
+ LGp B — Mettalo beta lactamase (MBL).
+ Khong bi U'c ché bdi cac beta-lactamase inhibitors: tazobactam, avibactam....
« IMP, VIM, SIM, NDM-1
* Ditruy€n trén NST + plasmid

+ NDM - 1: New Delhi metallo-beta-lactamase (NDM-1). Gene m3 héa rat di ddng, di chuyén nhanh chéng -> Lan rdng.

* Class D- betalactamse: OXA-type enzymes thUy phan oxacillin
* Bi anh hudng bdi cac Betalactamse inhibitor.
._/\,J\; > 100 loai enz, 6 group phd bi€n: OXA-23. OXA-24/40, OXA-48, OXA-58, OXA-143,

Ambler RP (1n,Qn)

HICSE
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Chan doén VK cé carbapenemase

* DUa trén MIC v&i Imipenem hodc meropenem.
o Ertapenem = 2 ug/mL

o Imipenem va meropenem >4 ug/mL (R) , 2 — 4 -> Tam soét
* Phenotypic test: CarbaNP, mCIM...

« Chan doan genotypic truc ti€p: PCR, DNA microarrays.
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Fure 2B. mCIM Test Interpretation

e Result: positive mCIM
e Report: carbapenemase detected

CLSI M100 (2021)
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Khéang sinh thr nghiém cho vi khuan
carbapenemase

* Novel beta-lactam beta lactamase inhibitors

* Ceftolozane — tazobactame (Pseudomonas aeruginosa).
* Aminoglycoside

* Colistin, polymyxin B

* Tigecyclin

* Cefiderocol

* Aztreonam

* Eravacycline

* Fosfomycin (NTT)

* MBL -> ceftazidime/avibactam va Aztreonam.

"'\'J\/ ATtPS /IWWW.idSOCiety.org/practice- HICS:=2=
guideline/amrguidance Wt e i 1
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S6 liéu vé vi khuan K. pneumoniae khang thudc
tai BV Bénh Nhiét ddi

A
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S6 liéu cda lab vi sinh, bénh vién Bénh Nhiét ddi, thang 08/2021 — 04/2022, théng ké

trén BN COVID-19 (+)

Vi tri phan lap

H6 hap
Cdy méau
NUuGc ti€u
Dich mang phdi
Nhi&m Kleb nhiéu vi tri
Cay mau + H6 hap
H6 hap + nudc tiéu
Cay mau + nudc tiéu
Méu + hé hap + nudc tiéu
Méu + Dich mang phdi

$8 mau dudng tinh $6 mau c6 thurc hién $0 mau dé khang
vGi Kleb (n=334) (%) KSD (n=260) carbapenem
201 (60,2%) 175 146 (83,4%)
77 (23,1%) 40 33 (82,5%)
52 (15,6%) 43 37 (86,04%)
4 (1,2%) 2 2 (50%)
14 (4,2%)
12 (3,6%)
6 (1,8%)
2 (0,6%) 58 liéu lab vi sinh, BVBND.

1(0,3%)
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Su phan bb gene khang thubc
Klebsiella pneumoniae
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. T/18% trong
S6mau (n=101) T/1é% SOca tuvong nhém
OXA-48 61 60,40% 32 52,46%
OXA-48+ NDM 14 13,86% 9 64,29%
NDM 5,94% 2 33,33%
KPC 1,98% 1 50,00%
OXA-48+ KPC 0,99% 1 100,00%
OXA-48+ IMP 1,98% 1 50,00%
NONE GENE 15 14,85% 11 73,33%

-

CTX-MM

CARBA MCR
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Nguyén ly xét nghiém

Immunochromatographic assay principle
Structure of the strip Immunological detection w
Antibody pairs recognizing

. v The control line appears: the test is correct
the 5 main carbapenemases.
One antibody of the pair
Sample labelled with colloidal gold, Antibodies recognizing
the other immobilized on | paiied antibodies
nitrocellulose (test lines) /

v One or several test lines appear: positive test for the
corre i b (

P g car )

(control line)

v No test line appears: negative test for the 5
cal rbapenemases
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Stool / Urine / Biological samples Selective medium* 18-24H rih;l;i
‘ / | CARBA B
NG-Test CARBA 5 '4‘}‘“"1:1‘?
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NG-Test blood culture Prep
10 min

$ro0

For professional in vitro diagnostic use only
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- Ghi chi: Vi tring da khing thude
M3 djnh danh vi khudn: Phuong phip dinh danh: MALDI-TOF

- - DUONG TINH
+ Ching vi sinh tim thiy: Klebsiella pneumoniae 1076 CFU/ml  Carbapenemase
Phuong phip

Thr nghiém tai BV BND

« M6 ta loat ca

* Thang 9/2022

* So sanh test NG-test CARBA 5 va két qua PCR gene carbapenemase.

* So sanh k€t qua test MCR-1 va két qua khang colistin trén khang sinh d0
* So sanh k€t qua test CTX-M Multi va k€t qua ESBL trén khang sinh do.
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Quy trinh thuc hién
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K&t qua: thang 09/2022, ddc diém mau thu thap
(n=48)

E— 55 ca (=49
Dich rira ph€ quan 22 45,8
[T — ! s
Mu vét thu'cng 2 4,2
Dich mang bung 1 2,1
[Phan ] 1 2,1
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Phan phbi test trong kh3o sat

- A. baumannii E. coli K. pneumoniae P. aeruginosa

CARBA-5 (n 12) 10 (83,3)

2(16,7)

0 11 (61,1) 7 (38,9) 0
5(31,1) 1(6,3) 8 (50) 2(12,5)
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Bang 3. Gia tri MIC trung vj cua cac khang sinh
diéu tri CRE.

Amikacin (n=11)
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Bang 4, Sw phan bé cac gene carbapenemase trong miu nghién ctiu
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So sénh gitta k&t qua CARBA — 5 va PCR
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Chung K. pneumoniae
R NG- test CARBA- 5, PCR NG- test CARBA- 5
Xét nghiem PCR, N = 121
N =121 N =10 N = 10!
IMP
IMP- Am 11 (91,7%) 12 (100%) 10 (100%) 10 (100%)
IMP- DUGng 1(8,3%) 0 (0%) 0 0
KPC
KPC- Am 11 (91,7%) 12 (100%) 10 (100%) 10 (100%)
KPC- duGng 1(8,3%) 0 (0%) 0 0
NDM
NDM- Am 7 (58%) 5 (50%) 5 (50% 3 (30%)
NDM- DUGng 5 (42%) 7 (50%) 5 (50%) 7 (70%)
AR
OXA- Am 3 (25%) 3 (25%) 1(10% 1(10%
OXA- DUGhg 9 (75%) 9 (75%) 9 (90% 9 (90%)
VIM
VIM- Am 12 (100%) 12 (100%) 10 (100%) 10 (100%)
® ViM-DuGng 0 (0%) 0 (0%) 0 0
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Ban luan

* K€t qua test nhanh va kha chinh xac.
« 15 phut k& tUr khi phan 18p dugc khudn lac, d6i v3i Kleb -> d6 tu'dng hdp cao.
* Phat hi€n chinh xac OXA-48
* Han ché d6i véi IMP
« DO nhay/ ddc hiéu: thay d0i theo nghién cfu va cac nhém gene
* Ying Zhu (2021): Nhay/ ddc hi€u: 100%/99,8%
* Stenphem Jenkins (2020) PPA/NPA = 98,0/95,2
* CUa nha san xudt: nhay/ dac hi€u: 100%/100%

[1] Zhu Y, Ann Transl Med. 2021

,_/\,J\/ [2] Jenkins S, Journal of clinical microbiology., 2020
HIG

Han ché clia xét nghiém

« K&t qua am tinh -> khdng loai trl hoan toan kha ning vi khudn cé
carbapenemase (IMI, GES, SME).

* Sai s6t ky thuat, ddc biét d6i v3i Proteus mirabilis [2]
« Phét tri€n thanh dam trén thach mau -> bat can than.

« Can dudc xac nhan bang cac xét nghiém khac [1].

[1] S.Jenkins, N. A. Ledeboer (2020)

’M [2] H. Volland (2019)
HIG
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Két luan

« CRE: th(r thach dGi v8i nhiém trung bénh vién
* Klebsiella pneumoniae carbapenemase, khang colistin: tang.
« Ki€u gene carbapenemase -> SU’ dung khang sinh.
* NG- Test CARBA-5 hiTa hen nhur 1 cong cU tam soat, gilp lam sang
sGm c6 quyét dinh.
« HUGng tucng lai: khdo sat vdi cd mau IGn hon, nhiéu vi khudn hon.

H |CS Déecti Conr
(((((

NG — test MCR-1

M HICS:3

14
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MCR — 1 va su dé khéng colistin

* CO ché dé khang colistin
* Thay d6i bé mét t& bao, diéu chinh I8p lipopolysaccharide
+ Mat I8p polysacharride capsule -> khéng lién k€t vGi polymyxin.

* Acinetobacter sp: A B swrosng
* Khoéng san xuat lipopolysacharride e Nﬁhﬁw& e |
* Thay d0i tinh tham mang t€ bao %ggé g
s origin —
ocg\ g

A,

MCR-1

* MCR-1: China, 2015, E. Coli.
* K. pneumoniae, E. coli, Enterobacter cloacae and Salmonella spp.

* Europe, South America, Asia and Africa 1
* MCR-1 va céc bi€n thé khic nhau: mcr-2, mcr-3, mcr-4...
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Thir nghiém khang colistin

~, , . , o . BACTERIA SUSCEPTIBLE INTERMEDIATE RESISTANT
* NguOng nhay: xac dinh kho khan vi T
Ay : - A ~ ~ EUCAST =2 - =]
o Dieu tri colistin d0n dOc: ket cuc xau. us ~ 2 ”
o Li€u dung: phUc tap, di€u chinh. A : .
o MIC ->vi pha loang us : 1 =
hTaY , , - Pseudomonas aeruginosa
o Tam soat gene khang colistin: should be HoAST 2 - =
reported os . " ”

o K€t qua gene khang -> khong du’ doan dudc
d0 nhay/ khang colistin.

Matuschek E. Clin, Microbiol Infect. 2018

Humphries RM,.Journal of Clinical Microbiology Oct 2019
HIC 'Ho O Mish Cry
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Két qud test MCR-1 (n=10)

Khang colistin (n=16) MCR-1 (n=16)

Khang/ DUGng 6 (37,5%) 0

Nhay/ Am 10 (62,5%) 16 (100%)

K&t qua khang colistin dua trén MIC cla colistin trén may VITEK, so sanh theo CLSI
Khang: MIC/ Colitin > 4 mg/L, Nhay (trung gian) < 4 mg/L

A\ —

GLASS - The detection and reporting of colistin r cTety
e i TP HC
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NG — test CTX-M Multi

------------
ociety

ESBL varieties

* TEM beta lactamase * Xac dinh ESBL tai lab

* Hé thOng may tU dOng (VITEK-2,
MicroScan, and BD Diagnostics)

* CTX-M Betalactamase « Double disk test

* OXA - Betalactamase * E test strip
. ) » Pyrosequencing and microarray
Others: PER, VEB, GES... technologies

* SHV betalactamase

._/\/J\/ L Silvia-Munoz-Price (')ﬂ')'))
HIG
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Su phan bb gene ESBL trén thé giéi

Ostholm-Balkhed (2013HICS5

Két qud thr nghiém test CTX-M

m ESBL (n=19) Test CTX-M (n=19)
)

Xac dinh ESBL:
* KEt qua thl nghi€ém screening trén may VITEK.
*  Pia khang sinh tdm soat ESBL
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Nhan xét

* C6 su' tUong quan tOt gilla k€t qua CTX-M Multi va két qua chén
doan ESBL trén khang sinh do.

« MCR-1 va colistin: khdng tuGng quan tot.

Két ludn

« Vi khudn khang carbapenemase: thUl' thach.
« Ldi ich cho qud trinh diéu tri va ki€m soat nhiém khudn.
 Thém cac nghién cfu vdi cac ¢cG mau IGn.
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