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1. TONG QUAN

A
(A): Minh hoa ti€u ban nhuém Gram cau — truc khua

Gram am; (B): Dac trung cua Acinetobacte
baumannii trén thach MacConkey c6 mau hong nhat.



Cac diém dac trwng cua gidng Acinetobacter
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Gail L. Woods, Koneman's Color Atlats and Textbook of == = SI0E/ o= lo Chl]ng du:o!ng tinh: -: =2 90% cac Chl]ng am

Diagnostic Microbiology, 7th ed. Philadelphia: Wolters = ) S .
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Nguyén sinh chat

Cac co ché dé khang khang sinh chii yéu & Acinetobacter

L. S. Munoz-Price and R. A. Weinstein, "Acinetobacter infection," New England Journal of Medicine, vol. 358, pp. 1271-1281, 2008.
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KHANG SINH CARBAPENEM
Monobactam: aztreonam

Carbapenems: L
Imipenem e T

1. Tong quan 0
99 Meropenem v o =LY

Ertapenem - {% S
Doripenem
p \J Doripenem  CH, _S_<1|:\|'~4Hso:r\mE

B. R. Masters, "Mandell, Douglas, and Bennett’s Principles and Practice of Inféqﬁdus Diééases, (2015) Eds: John E. BennettMRaphael Dolirt; Martin J.
Blaser. ISBN.' 13-978-1-4557-4801-3, Elsevier Saunders," ed: Springer, 2016. 6




CARBAPENEM - “THE BIG GUN”
Ertapenem

Imipenem

A
1' Tong quan Meropenem
Doripenem
5 ‘“
Walsh, T. R. (2010). Emerging carbgﬁe\enemases: a global perspective. Inter '-_gtional Journal of antimicrobial agents, 36, 4.7
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Marsik, F. J., & Nambiar, S. (2011). Review of
carbapenemases and AmpC-beta lactamases.

The Pediatric infectious disease journal, 30(12),
1094-1095.

cetriaxone, cefotaxime

Carbapenem, penicillin,

Carbapenemase cephalosporin,

Nhém Tén chung Khang trung gian véi
Bush-
Jacoby
Carbapenem, penicillin,
. KPCHcl=
2f Serine carbapenemase cephalosporin,
-
A aztreonam
1. ToOng quan Tht ca pactam,
3a Metallo-carbapenemase
ngoai trtr aztreonam
Penicillin, cephalosporin,
C 1 Serine cephalosporinase gém cefoxitin, cefotetan,

aztreonam
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1. Tong quan

C6 7 bién thé NDM tdn tai (NDM-1 t&i NDM-7).

Cho t&i nay, NDM-1 van 1 bién th& NDM phd
bién nhat da phan lap dwoc.

http://www.nejm.org/doi/full/10.1056/NEJMp1011715#t=article

— Klebsiella pnreumoniae khang voi

——
da khang sinh dwoc phat hién
nam 2008 & mot bénh nhan mac
phai sinh vat nay & New Delhi

180-kb co thé lay lan
— yéu tb di truyén

K. pneumoniae
DNA

Metallo-beta-lactamase md&i co thé
thay phan khang sinh penicillin,
cephalosporin, va carbapenem

Nhiéu yéu 16 gquyét dinh bao gom
mot beta-lactamase pho réng
khac (CMY-4) va cac gene bét
hoat erythromycin, ciprofloxacin,
rifampicin, va chloramphenicol

Yéu t6 di truyén cing ma héa cho
hé bom thai va cac promoter dé
dam bao su phién ma chinh cac
gene cla no

Cac yéu t6 di truyén lan truyén
nhanh chong trong cac ching vi
khuén dudng rudt khac nhau
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http://www.nejm.org/doi/full/10.1056/NEJMp1011715#t=article

1. ToOng quan

Subnational Data
[ 1No Data

[ 1 No Data (but present)
[ 11-10%

[140-50%

50-60%

L.-Y. Hsu, A. Apisarnthanarak, E. Khan, N. B >60%
Suwantarat, A. Ghafur, and P. A. Tambyah, o 1A , , v 2N ,
"Carbapenem-resistant Acinetobacter baumannii Ty le TOC tlnh A baumannl l de khang Carbapenem
and Enterobacteriaceae in south and southeast *

Asia,"” Clinical microbiology reviews, vol. 30, pp. 1-

22, 2017 0 cac quoc gia Nam va PDong Nam A
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2. Muc tieu
« NGHIEN CUU TAC DUNG IN-VITRO CAC PHOI HOP KHANG SINH

LEN A. BAUMANNII BE KHANG CARBAPENEM:

«XAC DINH TY LE CAC GEN LIEN QUAN BEN KHANG
CARBAPENEM O A. BAUMANNII BPE KHANG CARBAPENEM:

« MOI LIEN QUAN GIUA CAC TY LE TAC DUNG IN-VITRO VOI CAC
GEN MA HOA CARBAPENEMASE.

13



3. Vat lieu va phwong phap

3.1. BDINH DANH VA KHANG SINH DO A. BAUMANNII BANG BD
PHOENIX™

> Dinh danh két hop hoa phat quang + hda sinh hoc cb dién = tinh chat sv hoa hoc
cla vsv qua thay ddi mau sac méi trwdng.

> KSD két hop oxy héa khir va do dé duc > phat trién ctia VSV trong cac giéng cla
card. Nong d6 KS tinh theo cap s6 nhan. Két qua lam KSD la tri s6 MIC cho 15-25
loai khang sinh.

> Chi tiét quy trinh thwe hién dwoc trinh bay trong phu luc 1 vé “Quy trinh nuéi cay,
dinh danh va khang thuo6c hé thong tw dong” do BVDKTNDN ban hanh ngay 17
thang 04 nam 2015.
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3.2. PHUONG PHAP PHOI HOP KHANG SINH
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3.2. PHUONG PHAP PHOI HOP KHANG SINH
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3.2. PHUONG PHAP PHOI HOP KHANG SINH
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3.2. PHUONG PHAP PHOI HOP KHANG SINH

FIC index (Fractional Inhibition Concentration) theo cong thurc:
FIC index = FIC . gin * FIC eropenem
Trong do:
+ FIC

MIC

T |:ICmeropenem meropenem khi co colistin

Két luan:

[ MIC
[ MIC

MIC

Colistin colistin khi c6 meropenem chi colistin

chi meropenem

FIC index = 0,5 meropenem va colistin tac dung hiép dong (synergism)
FIC index ttr 0,5 t&i <1  meropenem va colistin co tac dung céng Iwc (addictive)
FIC index tir >1 t&i <4 meropenem va colistin co tac dung doéc lap (independent)

FIC index 2 4 meropenem va colistin tac dung ddi khang (antagonism)



Ba 16 hop khing sinh:
Colistin/meropenem
Colistin/tigecycline
Merapenem/rifumpicin

1) < Colistin bém vao LPS va

S T memmeeiies GIA THUYET
?ﬁﬁ%ﬁﬁ 78a99000; VE CO'CHE

IR LT HOAT DONG
OROSTITOTTITTINIININ  Po5ommoOney, CUA CAC
bbsssssssssssssssssssss  Soudiliilycs) PHOIHOP

i KHANG SINH

O,

), T
“y |

TE BAO VI KHUAN GRAM AM

olistin pha thung
ming té bio vi khuin

Lipopolysaccharide
(LPS)

Hinh 3. 26. So d6 minh hoa co cl{é'hoat ddng ctia cac khang sinh
trong cac to hop phoi hop khang sinh

Hinh 3. 25. Phuong thire hoat déng khang khudn cua polymyxin chong lai
mang té bao vi khuan Gram am; LPS: Lipopolysaccharide.




3.3. PHUONG PHAP SINH HOC PHAN TU

» H. Segal, S. Garny, and B. G. Elisha, "Is IS ABA-1 customized for Acinetobacter?,"
FEMS microbiology letters, vol. 243, pp. 425-429, 2005. - |ISAba1

» C. f. D. Control and Prevention, "Multiplex real-time PCR detection of Klebsiella
pneumoniae carbapenemase (KPC) and New Delhi metallo-B-lactamase (NDM-1)
genes," Atlanta, vol. 500, pp. 6-7, 2011. > KPC va NDM-1

» Tuan Anh, N., Nga, T. V., Tuan, H. M., Tuan, N. S., Chau, N. V., Baker, S., & Duong,
H. H. (2016). The molecular epidemiology and antimicrobial resistance phenotypes
of acinetobacter baumannii isolated from patients in three hospitals in Southern
Vietnam. Journal of medical microbiology, 66. > Cac OXA
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4. KET QUA VA THAO LUAN




4.1. DPAC DPIEM KHANG
KHANG SINH CUA
A.  BAUMANNII  DE

GIA TRI TAN SO (n) VA TY LE (%)
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Khong nhay cam,

0

104 199 99.1
28 26.4
O ul 0
Tan sé Ty Ié %
Nhay eam,

KIEU NHAY CAM KHANG SINH

m Amoxicillin/Clavulanate
B Azfreonam

m Cefepime

m Ceftazidime

m Ciprofloxacin

m Imipenem

E Nitrofurantoin

m Piperacillin/Tazobactam
® Trimethoprim

W Tetracycline

m Amikacin

m Tigecycline

m Ampicillin

m Cefazolin

m Cefoxitin

m Chloramphenicol

m Fosfomycin

m Meropenem

m Norfloxacin

= Ticarcillin/Clavulanate
m Gentamicin

® Tobramycin

m Trimethoprim/Sulfamethozazole
m Colistin

100




4.2. MIC CUA

COLISTIN,
MEROPENEM
, RIFAMPICIN,
TIGECYCLINE
VOI A.
BAUMANNII
DE  KHANG
CARBAPENE
M

Time after firat dosa {haurs)

Hom {regfiL )
-0

el

=ML i

MIC colistin,

bt 1T TEE A UL F

Cofsstlin Comcenira

s M A S M 21
DU 20 + LS MU 12

12 MU o ipfsdon) * L SR qidh

(e

| il n 8 %

Time atter firet dosa (hours)

Hinh 3. 1. Bitu & nmg 80 colistin dat trong dich co thé véi lidn si dung khdc nhay Biéu dd 3. 2. Bicu do phan bo nnng do e ché toi thiéu cua colistin ddi véi

- WTy1e% WTinso

{0 0 30 40 50 6l 70 80 90 100

GIA TRITANSO (n) VATY LE (%)

Acinetobacter baumannii 4é khing carbapenem
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1.0 G=F =

1.9/Cléh/30m 1\Y,
4.2. M/C C(/A ‘._ Il\G/J/CISh/Bh 60
COLISTIN, .

604

MEROPENEM ] » ! ) W Tin o MTYVE %
. RIFAMPICIN, } \L P
TIGECYCLINE : .. [ 4
VO A. =\ “,

Y 2-Hour infusion

BAUMANN’” 024 ——neip—n3Hour infusion | 0
PE  KHANG Q. 3 i
CARBAPENE 08—t MIC_merapenem, ug/ml

0.064 0.128 0.256 0512 1 2 4 8 16 32 64 128

LI
128
M MIC (mg/L)

Hinh 3. 2. Kha ning dat duge muc tiéu diét khuén{nfmgd@ I]mé(_:n;docanhcmM[C‘ A L30T SIS I LN . O O W A b
iong 40% khodng thit gian ding thude © cic MIC e thé, sau ki tiém 1g.) do 3.3, Biéu d0 phin bo nong do i ché to thicu cua meropencen dot vot

meropenem mdi 8 gidr véi thi gian truyén 1 0,5 gid: 1 gior; 2 givrva 3 gid) Acinetobacter baumanni dé Khang carbapenem
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4.2. MIC CUA
COLISTIN.,
MEROPENEM
. RIFAMPICIN,
TIGECYCLINE
VOl A.
BAUMANNII
PE KHANG
CARBAPENE
M
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fy - — ==
GLin o8 08 I i i i S
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Hinh 3. 3. Sir phan b 0id tri MIC cua cac chung 4. baumannii véi rifampicin va

gia tri MIC so vai % dat dwoc myc tiu pK/pD

an 3k LR T MR TG Sy SR T L T UM (g R GV ST
Biéu do 3. 4. Bicu o phan bo nong do (e ché toi thicu cua rifampicin doi voi
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Acinetobacter baumannii d¢ khang carbapenem
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MIC_rifampicin, pg/ml
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Bieu do 3. 5. Bicu do phan bo nong d trc che toi thicu cua tigecycline doi vi Acinetobacter
baumannii dé khang carbapenem

i

K

6

4.2. MIC CUA.*

COLISTIN, \ A

MEROPENEM V| W "

, RIFAMPICIN,

TIGECYCLINE : . gy

VO A A\

BAUMANNII S

PE  KHANG N\
CARBAPENE é Lt 0125 625 05 ! 7 4 B 16 . 3 II 1 o
M MIC (mg/L) ¥ A ia Al T

liéu v tigecycline @ cac liéu lwong khac nhau. Muc tiéu dugc chon la fAUC,.

2uMIC > 0.9,

i i &
MTinso WTyle%

50

aimment (*6)

- i
~&=30maa12h
o

=i /5mgaidn

GIA TRITAN SO (n) VA TY LE (%)

|.‘.ll obab tlr.v of tarl:trl att
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4.3. TAC DUNG DIET KHUAN IN-VITRO CUA CAC P!
KHANG SINH LEN ACINETOBACTER BAUMANNII
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Biéu d6 3. 7. Ty 1 % cac kiéu tac dung khi phéi hop meropenem/colistin,
meropenem/rifampicin, colistin/tigecycline 1én 4. baumannii khang carbapenem

lIi..

Tyle % higpdong Tylée%congluc  Tyle %o doc lap Ty lé % doi khang

70

63.8

60

50

4.3.1. CAC KIEU TAC
DUNG IN-VITRO KHI ="
PHOI HOP KHANG =z *
SINH LEN iy
BAUMANNII BE KHANG
CARBAPENEM 0 -

TY LE %

o 1 o

KIEU TAC DUNG IN-VITRO CUA TO HOP KHANG SINH

M Meropenem/Colistin @ Meropenem/Rifampicin M Colistin/Tigecycline
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4.3.2. TAC DUNG CUA COLISTIN, RIFAMPICIN O NONG DQ THAP
HON MIC CHUYEN A. BAUMANNII TU KHONG NHAY MEROPENEM

THANH NHAY

Bang 3. 37. Phan bo cac chung A. baumannii chuyén tir khong nhay meropenem
thanh nhay khi cé su phoi hop véi colistin & cic mirc nong do thap hon MIC

MIC meropenem < 8 po/ml
Nong d¢ colistin (pg/ml) Tan so Ty g, %
0,125 0 0
0.5 3 2,9
l 34 32,4
2 101 96,2
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4.3.3. TAC DUNG CUA COLISTIN, RIFAMPICIN & NONG PO THAP
HON MIC CHUYEN A. BAUMANNII TU KHONG NHAY MEROPENEM

THANH NHAY

Bang 3. 38. Phan bo céc chung 4. baumannii chuyen tr khong nhay meropenem

thanh nhay khi co su phm hop véi rifampicin & cac mirc nong do thap hon MIC

Nong do rifampicin

MIC meropenem < 8 pg/ml

{“gﬁ"ml] Tﬁ]’l 55 T}'r léf.. 1]{-‘{}
0,25 0 0
0,5 2 1.9
1.0 - 3.8
2,0 64 61
4.0 08 93.3
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4.4
CA
CA

. TY LE CAC GEN LIEN QUAN BDEN TINH K

RBAPENEM O ACINETOBACTER BAUMANNII BE K

RBAPENEM
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441. TY LE BLAypy1
ISABA1, BlAoys LIEN
QUAN DEN KHANG
CARBAPENEM O A.
BAUMANNII BDE KHANG
CARBAPENEM

Biéu do 3. 6. Phin bo cdc gene lién quan dén tinh khéng carbapenem & A. baumannii

GIA TRI TAN SO (n) VATY LE (%)

120

100

A1)

&l

40

20

0

EMTanso BTy &% ltJ

- '}‘H
t4 131
8 7.6
00 .

blaKPC Bla(dX4-58 blaNDM-1 Bla(X4-23 I54bal Bla(dXA4
CAC GENE LIEN QUAN TINH KHANG CARBAPENEM
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4.42. PHAN BO

C 0 A BLA Bing 3. 8. Phiin bo so gene trong ciing 1 ching & A. baumannii khing carbapenem
ISABA 1 BLI\I/?\M-1’ Sur tich ity gene lién quan den tinh khang carbapenem Tan so Ty 1¢ %
4 OXA A
= = Mot 3 2.9

LIEN QUAN DEN poteene

KHA’ NG Hai oene 13 12.4

CARBAPENEM O A. l2izene . 84 80

BAUMANNI| D | Ba gene co bao gém 1SAhal 87 97 6

KHANG Ba gene ¢o bao gom blapxa.s: 76 005

CARBAPENEM Ba gene (1SAbal + blaoxa.2z + blaoxasi) 74 88,1
Bon gene (déu co chira ISAbal) 5 4.8
Bon gene (ISAbal + blapxa.n + blagxasi + blaspw.) 2 40
Bon gene (ISA4bal + bluoxas + blaoxasi + blaoxass) 1 20
Bon gene (1S4bal + blavxass + blaoxas1 + blaspy.1) 2 40
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4.5. MOI LIEN QUAN GIUA TY LE CAC PHOI HOP KHANG
SINH IN-VITRO VOI CAC GEN MA HOA CARBAPENEMASE

34



4.5.1. SO SANH TAC
DUNG HIEP PONG
VA CONG LUC CUA
3 TO HOP KHANG
SINH POl VO
A. BAUMANNII

Bang 3. 39. Tom tat kiém dinh gia thuyet vé tac dung hiép dong va cdong luc ctia 3
to hop khang sinh doi voi Acinetobacter baumannii

STT | Gia thuyét Phép kiém p Quyeét dinh

Viéc phan phoi cac gia tri khac | McNemar test | 0,011 | Bac bo gia thuyét
01 nhau trén t6 hop

meropenem/colistin va

meropenem/rifampicin déu

trong duong nhau

Viéc phén phoi céc gia tri khac | McNemar test | 0,001 | Bac bo gia thuyét
02 | nhau trén to hop

meropenem/colistin va

tigecycline/colistin déu tuong

duong nhau

Viéc phan phoi cac gia tri khac | McNemar test | 0,001 | Bac bo gia thuyét
03 | nhau trén t0 hop

meropenem/rifampicin va

tigecycline/colistin déu tuong
duong nhau
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4.52. MOI TUONG , |
QUAN GIJA CAC Bang 3. 40. M6i twong quan gira c6 gene blaoxa-23 va tac dung hi¢p dong,

GEN LIEN QUAN cong luc cua to hop tigecycline/colistin

(Gene ma hoa OXA-23

DEN KHANG Co Khong | Tong
CARBAPENEM VA g, SSmin |26 TR
TAC DUNG HIEP | g C6 % véi Gene | 31.3% 545%  |362%
DONG ) VA CONG |cua S6 mau 57 10 67

LUC CUA MOI TO |Tg/Co Khong % vai Gene | 68.7% 455% | 63.8%
HOP KHANG SINH S0 mau 83 22 105

LENA. BAUMANNI|l | Tong % voi Gene | 100% 100% | 100%

> A. baumannii mang gen méa héa OXA-23 gidm 62% (tac dung) so véi khi thir nghiém té hop khang sinh nay
véi chung A. baumannii khéng mang gen méa héa OXA-23, véi khodng tin cdy 95% dao dong ter 1% dén 85%.
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5. KET LUAN




“*A. baumannii khang: 100% vo¢i B-lactam va gentamicin;
7,5% v&i tobramycin va 10,4% v&i amikacin.

“*A. baumannii con nhay 26,4% vo&i Bactrim.

<+ Hai khang sinh con nhay cdm vai ty 18 rat cao, tigecycline (ty 1&
nhay cam la 99,1%) va colistin (ty 1€ nhay cam la 100%).
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+»80% A. baumannii dé khang carbapenem mang 3 nhom gen
lién quan dén tinh khang carbapenem.

<Trong cac ching mang 3 nhom gen, 97,6% cac ching déu
mang trinh ty ISAba1.

< OXA-51 chiém 97,1%; OXA-23 v&i 79% va OXA-58 1a 7,6%.

“*NDM-1 vé&i ty 1€ la 13,3% va khéng ghi nhan cé KPC.

39



“*Meropenem/colistin c6 tac dung hiép déng va cong lwc voi ty
|& cao nhat, 1a 94,3%:

<»Meropenem/rifampicin c6 tac dung hiép dong va céng lwc voi
ty 1€ cao thtr hai, 1a 81,9%;

“*Tigecycline/colistin chi cho tac dung hiép déng va coOng luwc voi
ty 1€ la 36,2%.
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% Cé4c ching A. baumannii dé khéng carbapenem mang gen ma
héa OXA-23 sé co tac dung hiép dong va cdng luc thap hon
S0 VOi cac chung A. baumannii khbng mang gen ma héa OXA-
23 KHI AP DUNG TO HOP TIGECYCLINE/COLISTIN.
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CHAN THANH CAM ON

QUY DONG NGHIEP DA LANG NGHE!



DMS06669 ATCC19606 DMS06670
16s OXA51 OXA23 OXA58 NDM1 M  ..c 0oxaA51 OxA23 OXA58 NDM1 M 165 OXA51 OXA23 OXA58 NDM1




DAC DIEM GENE MA HOA ISABA
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