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NHIEM TRUNG HO HAP DO ACINETOBACTER BAUMANNI!
CUCKHANG MANG ENZYME CARBAPENEMASE
VA GIAI PHAP PHOI HGP KHANG SINH

Nguyén Si Tudn!, Ngé Thij Bich Huyén',
Luru Trin Linh Da', Pham Viin Diing.

M6 ddu: Acinetobacter baumannii 1 vi khuin hing diu gdy nhifm khuén duemg ho hip va
khang carbapenem véi 1y 18 cao. Viéc tim ra giai phép diéu tri higu qua ddi véi Acinetobacter
baumannii mang céc nhom gene ma hoa enzyme thiry phan carbapenem dang 14 van dé cép thiét
clia cac nha 1am sing hién nay. Myc tiéu: Dénh gi tinh hinh dé khang khing sinh clia Acineto-
bacter baumannii voi meropenem, colistin, t¥ 1¢ cac nhom genemd hoa enzyme thiy phén car-
bapenem va tac dung phéi hop ciia colistin vai meropenem d6i voi vi khuin nay. Pht:ang phap
Nghién clru mé ta, cit ngang, phén tich. Cic chiing Acinetobacter baumannii giy nhlem Kkhugn
dudng ho hip dusdi tai Bénh vién da khoa Théng Nhit tinh Dng Nai dugc liy miu trong thi
gian tir thang 3/2014 dén thang 12/2015. Xét qua: S5 ching Acinetobacter baumannii duge
nghién ctra 14 110, Ty 1¢ 42 khéng v&i meropenem va colistin [an lwgt 14 100% va 0%, Ty 16 mang
gene khang carbapenem voi OXA - 51,0XA - 23, OXA - 58 va NDM - ] 1n luot 13 91,7%, 80%,
6,7% va 8,3%.Viéc phol hop khang sinh meropenemy/colistin cho tac dung higp ddng va céng luc
14 67% v khéng c6 tac dung déi khéng. Colistin & céc ndng dé dudi MIC c6 tac dung chuyén
céc chung Acinetobacter baumanniimang ci 4 nhom gene tiét carbapenemase (NDM - 1, OXA
- 23, OXA - 51 va OXA - 58) khéng nhay meropenem thanh nhay. K&t ludn: Acinetobacter bau-
mannii 4& khang hoan toan v&i meropenem. Vige phéi hop meropenem voi colistin cho tic dung
diét khudn twong déi higu qua ddi vai Acinetobacter baumannii.

Tir khéa: meropenent, colistin, phdi hop, gene tiét carbapenemase, Acinetobacter baumannii.

nam gan day, Ab ting rit nhanh kha ning d& khéng

Nhi&m khuZn Bénh vién (NKBV) dang trd thanh mét  kNéng sinh, dét ra nhiing thach thirc vd ciing 13n cho cic

trong nhifng thach thic [6n dbi véi nganh Y t& clia moi
quic gia trén th gidi. Trong NKBV, nhiém khudn ho hap
(NKHH) 1a bénh Iy nhidm khuan ditng hang th hai vé
mifc dd phd bign nhung c6 ty 1€ tir vong ding hang dau,
nhét (& 6} vdi nhiing bénh nhan dudc hd trg thong khi e
hoc. Acinetobacter baumannii (Ab) 1a mét trong cic tic
nhdn gdy NKHH thubing gap nhét hién nay. Trong nhilng
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nha [dm sang ciing nhu vi sinh y hoc, Tim ra giai phéap d6i
pho hp Iy vdi Ab 13 van d& dau 4én phai nghi dén kh
mudn cai thién tinh trang NKHH ndi riéng va NKBV ndi
chung, it nhét Ia trong giai doan hién nay. Trudc day, d&
digu tri nhigm khudn do Ab, ngudi ta thudng diing 2 foai
khang sinh thudc nhém carbapenem 13 imipenem va
meropenem. Nhung treng vai ndm gan day, Ab bat dau d&
khang carbapenem vdi ty I8 cao bubc ching ta phéi cb
giai phap mdi thay thé, mét trong 53 d6 Ia giai phap phéi
hp colistin véi meropenem/imipenem va gidi phdp ndy
g4 chimg 6 duge hidu qua va kha thi & nhidu noi trén thé
gidh. Do 46, dé tai nghién ciiu *Nhiém khudn h3 hap do
Acinetobacter baumannii cuc khang mang enzyme car-
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bapenemase va giai phap phai hop khng sinh” dude tign
hanh nham céc muc tiéu: 1. Pénh gia tinh hinh d& khang
khéng sinh clia Acinetobacter baumannii d6i vdi
meropenem, colistin béng phuong phap vi pha loéng
khang sinh trong giéng; 2. X4c dinh ty I2 céc gene md héa
enzyme thiy phan carbapenem & Ab; 3. Khao sat tac
dung phGi hop cia phdi hop khang sinh gitta
meropenem/colistin d6i véi Acinetobacter baumannii gay
NKHH.
DOI TUONG VA PHUONG PHAP
D3i twgng nghién citu: Cac chiing Acinetobacter bau-
mannii phén 1&p dugc tir bénh nhan nhdp vao bénh vién
Pa khoa Thong Nhdt tinh Dong Nai tir 1/1/2014 dén
1/11/2015 va I8y mau nubdi cdy vi sinh & thdsi diém 48 gis
sau khi nhap vién va dugc chin doan a nhiém khuan hd
h&p theo tiéu chudn chan dodn ctia ATS 2005, dudc chon
lam ddi tugng nghién ciiu.
Phuang phap: Nghién ciucat doc, md ta.
Ky thut thu thap s6 liéu

Ghi nhan ki€u hinh khang thugic khang sinh clia Acine-
tobacter baumannii bdng phiidng phap vi pha loding khang
sinh trong giéng (phudng phap 6 c&)®, Ghi nhan kiéu
gene mad héa enzyme thiy phdn carbapenem béng
phuiong phap multiplex PCR va dién di san pham PCR trén
gel agarose!®). Xac nhan lai cic kiéu gene thu thap tif PCR
béng k¥ thudt giai trinh tu Sanger. Ghi nhan cac kiéu tac
dng ctia khang sinh colistin két hgp vdi meropenem bang
phudng phép O c&®, Ghi nhan théng tin hanh chénh clia
bénh nhan: Tén, tudi, thdi diém Idy mau cy vi sinh, loai
bénh pham, chdn doén ban dau.
Phuong phép 0 cd

Danh gi4 téc dung phdi hdp khang sinh béing phuong
phéap vi pha loéing trén khay 96 giéng va tinh chi s& FIC
(FIC index) dé ket luan phéi hdp khéng sinh cé tac dung
hiép dbng, cong Iy, doc 1dp hay déi khéng. FIC = Frac-
tional Inhibition Concentrationt.

FICMeropenem=MICMeropenem khi ¢ hién dién Col-
istinMIC chi cd Meropenem

FICColistin=MICColistin khi cd hién dién Meropenem-
MIC chi c6 Colistin

FIC index = FICMeropenem+ FICColistin
+ Hiép dbng (synergism): FIC index < 0,5.
+Cbng Iuc (additive):  FIC index > 0.5 tdi < 1.

+ Boc 1ap (independent): FIC index > 1 tdi < 4.
+ D8i khang (antagonism): FIC index > 4.
KET QUA

Téng s6 ching Acinetobacter baumannii thu thap
dugc tif cac mau dam va dich hit phé quan phi hdp vdi
béu chun chon mau cla nghién clru nay 1a 110.
Phéan bé cia cac nhém gene ma héa enzyme thiy
phén carbap d Acinetobacter b i dé
khang meropenem
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Biéu db 1. Ti 1é Ab mang gen khang carbapenem

oxA-23
165-1RNA
OXASB.
NDM-1
oxas1

Hinh 1. Multiplex PCR phat hién gene ma héa cac
carbapenemase ¢ Ab.

Co ché Acinetobacter baumannii d& khang
meropenem, imipenem chli yéu do mang cac gene ma
héa enzyme carbapenemase, gdm carbapenemase nhém
D (OXA - 23, 51, 58) va carbapenemase nhém B I3 New -
Delhi Metallo — B — lactamase - 1 (NDM - 1) véi ty 1& phan
b6 t6i 8,3% (Bidu dd 1 v3 Hinh 1),

Cac tdc dung phéi hop cua colistin voi meropenem
81 Aci E ii 48 khdng P

Céc phdi hgp meropenem/colistin déu cho tic dung

hiép dong va cdng lc kha cao, tac dung doc 1dp thap va
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khéng c6 tac dung déi khang gilfa 2 loai khang sinh nay,
khi xét nhiing ching da dé khang véi meropenem (Biéu
dd 2). Trich tir bang s0 liéu néu trén, cac tac dung phai
hgp ctia colistin vdi meropenem dugc minh hoa ro han
trong biéu dd sau:

«wniH

urymu i =

fin e (%)

twpdong  Cong b

Cac kiéu tac dyng phibi hyp khing snb

Bi€u d 2. Tac dung phéi hgp meropenem/colistin
d Acinetobacter baumannii

Colistin khi phi hgp vdi meropenem d3 thuc sy trd
thanh mét chon Iya tt va hidu qua dé digu trj cac nhiém
trung do Acinetobacter baumannii da khang thudc gay
nén.Céc t8 hgp meropenem/colistin dugc dé cip d trén
day da cho thay mét thc dung diét khudn hiép dong va
cdng lyc ddi vdi cdc ching Ab mang gene ma hoa cac
nhém enzyme thily phan carbapenem ca nhom D (OXA -
23, 51, 58) va nhom B (NDM - 1).
Tac dung cia colistin & nong do thip han MIC phm
hap véi P dé Acil
tir khdng meropenem thanh nhay cim vdi
meropenem

Colestin 0 125 micro-4 ol | 2195
Colustn_025 micro-g/m! | 65.79
Cottnn 0 Smicrogm. | —— 8125
Caliitin_} mcro-gm! | 100

0 s 100 150
Ty 1§ phin triim (%)

Bigu d6 3. Phan bd ty 1& % chiing Ab tif khing
meropenem thanh nhay khi phéi hgp véi colistin
& cac mirc néng do thip hon MIC

Colistin & cac nbng dé dudi MIC c6 kha néng hiép
dong, cong I vdi meropenem dé cac chiing Acinetobac-
ter baumannif d& khdng meropenem trd nén nhay. Cu thé,
& miic ndng dd 0,125pg/ml colistin, ty 1é chuyén ching da
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0 rét va ting dan theo ndng dd colistin. Khi meropenem
phdi hdp vdi colistin & mifc ndng d6 1ug/ml, 100% cic
chiing Acinetobacter baumannii dé khang vdi meropenem
déu chuyén thanh nhay.

BAN LUAN
Phén bé cua cac nhém gene m3 héa enzyme thiy
phén carb & Acinetobacter b ii &

khang meropenem

OXA-51 18 mdt gene ném trén nhiém sdc thé Acine-
tobacter baumannii, can thiét dé dicu hoa viing thirgng
ngudn bl ISAba1 @& kich thich tinh khdng carbapenem.
Ty I& OXA - 51 trong cac ching Acinetobacter baumannii
clia nghién ciu nay 1a 91,7%. Két qua nay khd phl hgp
vdi ty |é trong nghién clfu clia Karmostaji va cng sif ndm
2013, trong do 93,89% cac ching Acinetobacter bau-
mannii mang gene OXA - 511,

Ty 1€ OXA - 23 & cac chung Acinetobacter baumanni-
frong nghién clru nay la 80%. Két qua nay nay cao hdn
nhiu so vdi ty I8 OXA - 23 chung I3 66,5% phat hién ¢
céc quéc gia chau A - Thai Binh Dudng (An D3, Trung
Qudc, Théi Lan, Singapore, Hong Kong va Han Qudc;
khong cd Viét Nam)®. Trong mdt nghién cifu khéc duc
tién hanh bdi Feizabadi va cong su (2008), cho thdy b
36,5% cac chling Acanetobacter baumannii phan Iap tlf
[dm sang <6 ty 1é mang gene OXA - 2351, Sy phan bd gene
OXA khéc biét nhau ¢ trén thé gidi co thé la do OXA - 23
1a mot gene dé khang carbapenem méc phai ném trén
plasmid (c6 kha nang di truyén di déng) cta Acinetobac-
ter baumannii, vi thé c6 mot ty 1& khdc nhau dugc phét
hién so vdi gene OXA - 51 1& gene khéng carbapenem xuét
hién t nhién ném trén nhigm sic thé clia Acinetobacter
baumannii %), Tudng tu, ty I8 OXA - 58 & cic ching
Acinetobacter baumannitrong nghién cltu nay I3 6,7%.
S6 liéu ndy bang gan mét phan hai ty I& 15% OXA - 58 &
Acinetobacter baumannii trong nghién cltu cia Feizabadi
va cong su' tai Iran ndm 20085,

Ve mat cd ché Acinetobacter baumannii @€ khang car-
bapenem, cac két qué nay cling phl hop véi cac tang két
gan day cua Tada va cdng su cong bé ndm 2013 tai 2
bénh vién Bach Mai va Chd Ry, theo d6 trong cd ché tiét
enzyme phé hily khang sinh carbapenem, cdc OXA-car-
bapenemase 16p D (Ambler carbapenemase I6p D) phd
bién trén toan thé gidi vA khu vic chdu A - Thai Binh
Dudng luu hanh chi yéu cdc ching Acinetobacter bau-
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mannii mang gene ma héa nhom OXA - 2304,
Tdc dung higp déng va cong uc cua colistin voi
déi vdi Acii i

Meropenem/colistin cho tac dung phdi hap ot — Ridp
dBng holic cdng luc - d8i véi Acinetobacter baumannii véi
1 1€ cao va hoan toan khéng c6 tac dung d6i khang.

Mgt nghién cifu cha Ziad Daoud va céng sultl véi
phugng phép tueng tu cling cho két qua tudng by vé ty
1§ cing Iuic va higp dbng cia phéi hgp meropenem/col-
istin.

Mot nghién cifu tutng ty khéc cla Alex vam Belkuri®s)
mdéi dugc thyc hién cling ding ki thuét ban ciy dé danh
gia tac dung phdi hgp khéng sinh meropenemycolistin ddi
véi 27 mAu Acinetobacter baumannii da khang duoc thu
thap tir mét bénh vién tai Thuy Si, thi cic phdi hgp khang
sinh ciing khdng cho téc dung d8i khang, trong khi ty I8
hiép dong gap doi ty I& cdng . Sy khac biét gilia két
qua clia chiing tHi vdi nghién ciu ndy c6 thé 13 do sy khic
biét vé tinh trang s& dung khéng sinh gilia hai noi thuc
hién nghign cu dan dén khac biét v3 tinh nhay cam clia
Adnetobacter baumannii 86i vdi meropenem.

Téc dung phéi hop giifa colistin voi meropenem dé
Acinetobacter baumannii tir dé khang vdi
meropenem thanh nhay meropenem

Colistin ¢6 khd néng hiép dong, cfng luc vdi
meropenemdé cc ching Acinetobacter baumannii tir @&
khdng meropenem thanh nhay meropenem & cac mifc
nong 3 dudi MIC ciia colistin. K&t qua ndy tuang d8i phi
hop véi mét nghién ciiu tugng ty cla Nguyén Hong TAm
va efing su'® ddi véi phéi hop meropenem/colistin, Colistin
trong nghién cltu ndy chi cdn cé mifc nbng 44 thap hon 1
bic da dat dudc ty 18 chuyén déi tuong ducng vdi nghién
clitt cia Nguyén Hong Tam. Su' khéng ddng nhat nay cd
thé 14 do trong nghién c(u clia tac gia Hong Tam, tinh dé
Kkhéng clia Acinetobacter baumannii cac hon (@& khéng
vdi meropenem hon 94% so vdi gin 76% cla nghién ciiu

chiing t6i}.

Viée chiing minh colistin & c& 4 mic ndng & dudi
MIC (< 2pg/ml)y d8u cd kha ning gidp chuyén ddi cac
ching Adnetobacter baumanni ti dé khang vdi
merapenem thanh nhay cling rét cd ¥ nghia v& mét thuc
ti€n i d8y 13 mic ndng dé ma colistin d& dang dat dudc
trong dich ¢ thé sau vai g didu trj vdi litu thdng thuding,
6 nghia Ja cac phdi hdp khdng sinh trén hita hen mang
lai hiéu qua diBu tri cao va khd thi, diic biét 1 phdi hgp
meropenem/colistin § ndng dd colistin tir 0,5ug/ml dén
1pg/ml.

KET LUAN

Acinetobacter baumannii 4@ khang carbapenem chl
¥&u 1 do nhom gene OXA - 51 v3 OXA - 23 (f@&n lugt 13
91,7% va 80%). Ty 18 phan b NDM - 1 § Acinetobacter
baumannii chiém tdi 8,3%, day thuc sy’ la mgt bao dong
vdi tinh hinh Acinetobacter baumannii khéng thuGc hién
nay.

Colistin khi phéi véi meropenem cé khé néing tao cac
tac dung hiép dong va cdng luc vé) ty 1€ cao (fAn lugt Ia
31,7% va 29,5%) d8i vdi Acinetobacter baumanni.

Colistin khi phdi hdp véi meropenem ¢6 khd néing
chuyén cic ching d& khang véi meropenem thanh nhay
& ca 4 nbng dd colistin dudi MIC ¢d ¥ nghia cao v& mat
1am sang.

KHUYEN NGHI

Thuding xuyén theo di tinh hinh 48 khang, cac gene
ma héa enzyme thly phan carbapenem va dap {ing diéu
tri clia Acinetobacter baumannii, déc biét dGi vai colistin
va carbapenem dé 6 bién phap d@6i phé kip théi nhim
han ché lam gia téng ching d€ khang.

C6 thé sir dung colistin phai hgp vdi meropenem dé
didu tri Acinetobacter baumannii @& khang véi khang sinh
nhém carbapenem.
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RESPIRATORY INFECTIONS OF EXTENSIVELY DRUG-RESISTANT
ACINETOBACTER BAUMANNII CARRYING THE CARBAPENEMASE
AND ANTIBIOTIC COMBINATIONS THERAPY

Summary

Background: Acinetobacter baumannii are becoming a
major cause of respiratory infections and having very high
resistance ability to carbapenem. Nowadays, an effective
treatment for Acinetobacter baumanniicarrying the genes
encoding the enzyme hydrolyzed carbapenemsis the most
important problem for the clinicians.

Objectives: To investigate the resistance ability of
Acinetobacter baumannii to mergpenem, colistin, the rate
of Acinetobacter baumannu carrying the genes encoding
the carbapenemasesand the effectiveness of their combi-
nations on them.

Methods: Retrospective descriptive analysis study.
Samples were collected from patients with HAP in Thong-
nhat Dongnal General Hospital from March 2014 to De-
cember 2015.

Resuits: 110 strains were studied. The resistance rate
to meropenem, colistin were 100%, 0% respectively. The
rate of carbapenem resistance gene carries with OXA - 51,
OXA - 23, OXA - 58 and NDM - 1 respectively 91.7%,
80%, 6.7% and 8.3%. Synergy effects and additive ef-
fects of the combinationsare 67% and i antagonism ef-
fect. Colistin in concentrations below the MIC had the
transfer effect to make meropenem-nonsusceptible Acine-
tobacter baumannii carrying ali of 4 genes (NDM - 1, OXA
- 23, OXA - 51 v3 OXA - 58) encoding the enzyme hy-
drolyzed carbapenem to susceptible ones.

Conclusions: Acinetobacter baumannii had completely
resistance to meropenem. The combination of
meropenem with colistin showed positive effects on Acine-
tobacter baumannii.

Key words: Meropenem, wlistin, combination therapy, genes encoding the carbapenemase, Acinetobacter bau-

mannii.
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