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TOM TAT

Datvan dé: Men beta lactamase thudc Iép D (OXA) c6 vai tro quan trong trong cor ché khang carbapenem.
Phuong phép Multiplex PCR thuong duwoc str dung rong réi trén thé gidi trong nghién cu sinh hoc phén
tr nhim phét hién sw hién dién ctia gen OXA khéng carbapenem trén A.baumannii tr nhing bénh pham
méu thu duoc trén nhitng BN bi nhiém khuén huyét (NKH).

Phwong phép: 70 ching A. baumannii phén Iap tir ndm 2011-2012 trén cédc bénh nhan nhiém khuén
huyét & 6 bénh vién bao gém bénh vién Trung wong Quén d6i 108, Bach Mai, Trung wvong Hué, Che Ry,
Nhi Béng 1 va Trung Vwong dai dién cho 3 mién Béc-Trung-Nam duwgc st dung cho nghién ctru. Cac ching
A. baumannii duoc dinh danh duwa trén tinh chét sinh héa, x4c dinh bang thanh dinh danh (API-20E strip,
Biomerieux), thir nghiém tinh nhay cdm khéang sinh. Ky thuat Multiplex PCR duwoc s dung dé phét hién cac
gen OXA-58, OXA-51 OXA-23 khang carbapenem.

Két qua: T4t ca cac ching A. baumannii déu mang gen OXA-51, 40 chiing mang gen OXA-23, 7 ching
A. baumannii phan lap & mién Bdc va mién Nam mang gen OXA-58. C4c chung A. baumannii dé khang lai voi
cac khang sinh thir nghiém & mirc d6 cao: 45/70 s ching (64,3%) khang IMP (4-16mg/L); 40/70 (57,2%) véi
MEM (4-16 mg/L); 48/70 (68,6%) v&i CAZ (16-32mg/L) va 20/70 (28,6%) khang CFP (>32mg/L). Trén 45% dé
dé khang véi CIP (2-4mg/L) va AN (32-64mg/L) & muc do trung gian. T4t ca cac ching A. baumannii con nhay
cam voi colistin. Céc chung chi mang mét gen OXA-51 khéng ¢6 lién quan dén mic d6 khang carbapenem
trong nghién ctru ndy. Phan I6n tinh khang carbapenem ca cac ching A. baumannii trong nghién ciru nay lién
quan dén gen OXA-23 va mét sé lién quan dén vai tro cia gen OXA-58.

Két lugn: Day Ia bo cdo dau tién vé A. baumannii mang gen OXA khéng carbapenem phan I&p trén
céc BN NKH tai Viét Nam. Multiplex PCR Ia mét ky thuét don gidn c6 thé sir dung dé giam sat céc gen OXA
khéang carbapenem.

Tir khéa: A. baumannii, gen OXA, carbapenem, Nhiém khudn huyét (NKH), Nhiém khuén bénh vién
(NKBV).
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Background:. Beta-lactamase belonging to molecular class D (OXA enzyme) is have emerged globally
as the main mechanism responsible for carbapenem resistance. In this study, the Multiplex PCR was used
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to detect the present of OXA genes encoded carbapenem resistant in A. baumannii isolatid sepsis patient.

Methods: 70 A. baumannii strains isolated from blood stream infection patients in six hospitals include
108 Military central hospital, Bachmai, Hue central hospital, Choray, Children's hospital 1 and Trungvuong
hospital which representative for Northern-Midie and Southem of Vietnam from 2011 to 2012 were used for this
study. Biochemical testing (API-20E strip, Biomerieux), susceptibility testing and Multiplex PCR were used to
detect the present of OXA-58, OXA-51 and OXA-23 genes.

Results: All of A. baumannii strain was positive with OXA-51 gene, 40 were OXA-23 and 7 A. baumannii
isolated in North and South of Vietnam were carried OXA-58 gene. A. baumannii were resistant with tested
antibiotic at high level, 45/70 (64,3%) were resistant to IMP (4-16mg/- 40/70 (57,2%) to MEM (4-16 mg/L);
48/70 (68,6%) to CAZ (16-32mg/L) and 20/70 (28, 6%) were resistant to CFP (>32mg/L). More than 45% were
resistant to CIP (2-4mg/L) and AN (32-64mg/L) at intermediate level. All of strains remained susceptible to
colistin. The presence of OXA-51 alone does not correlate with the level of carbapenem resistant in this study.
Resistances to carbapenem of A. baumannii strains in this study were mainly associated with OXA-23 and some
strains were due to OXA-58 gene.

Interpretation: This is the first report of the A. baumannii carrying OXA genes resistant to carbapenem
isolated from blood stream infection in Vietnam which has important implications for patients in the hospital.
A surveillance system for antibiotic resistance and proper nosocomial infection control are needed in order
to reduce the impact of multi-drug resistance bacterial infection as well as monitoring their emergence
and spread. Multiplex PCR is simple assay to monitor of the OXA genes resistant to carbapenem in A.

baumannii.

Key words: A. baumannii, gen OXA, carbapenem, sepsis Nosocomial Infection (NI-HAI)

i. DAT VAN BE

Hién nay, A. baumannii dugc biét dén nhu la
mdt tac nhin quan trong hang dau giy NKBV &
trén toan thé gidi. Dac biét trong 15 nam trg lai day
¢6 nhiéu phét hién quan trong vé kha nang thich
rng cia vi khudn ndy, nhim khang lai cac khang
sinh dic tri ching, dic biét 12 khang sinh nhom
carbapenem “nhém lua chon cudi cing” da dugce
bao cao. Do vay, viéc thiét 1ap hé théng giam sat
chit ché 1a thiét yéu va cin thiét phai dua ra ngay
cac hanh dbng cu thé nhim ngin chin sy 1ay lan
cta vi khuin nay trén hé théng y té toan thé gisi
[1]. Tinh khéng carbapenem cla A.baumannii la
do vi khudn nay mang cic enzyme c6 kha ning ly
giai carbapenem nhu IMP, VIM, SIM va NDM-1i
thudc nhém B (Metallo-beta-lactamase), tuy nhién
chi yéu vin do céc enzyme thudc nhém D (OXA-
type) va duoc chia lam 4 enzyme chinh la: OXA-24
(phét hién & chau Au, va My), OXA-23, OXA-51
vi OXA-58 phat hién & nhiéu noi trén thé gisi [2],
[12]. O chiu A, ¢6 nhiéu quéc gia da béo cdo vé
su xudt hién gen OXA-23 nhu Han Quéc, Trung
Quéc, Thai Lan. Pay 1a mét gen khang carbapenem
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nim trén Plasmid, gdy khdé khin trong phong
ngira. O Viét Nam (VN), khang sinh thudc nhom
carbapenem (Imipenem, Meronem) thuong duoc
lya chon cho didu tri A.baumannii va dua vao thi
truong dau nhimg ndm 2000, hién nay ciing da gim
nhay cam voéi céc vi khuin gram 4m, mdt cin nguyén
chi yéu gy nhidm khuén bénh vién & Viét Nam. Hai can
nguyén gram am gy NKBV thuong gip nhét tai Viét
Nam 12 P, aeruginosa va A. baumannii ¢6 mire 46 khang
carbapenem & 6 bénh vién nam 2008: 20% cac ching
P aeruginosa va gin 50% cac ching A. baumannii
khang carbapenem [6]. Sw dé khang ctia VK nay ngay
nay duogc bao dong rong rdi trén toan thé gidi vaca &
Viét Nam. Song, cho dén hién nay chua c6 mét nghién
ciru nao tai VN tim hiéu co ché khang carbapenem clia
céc ching Acinetobacter tai VN [6]. Cau hoi nghién
ctru dit ra 1a A baumannii & VN khang carbapenem
theo co ché nao? Lidu co ché dé khang c6 phai do
céc enzyme oxacillinase (nhom D, OXA type) hay
khong? Dé tra 15i cau hoi nay, ching t6i tién hanh
nghién cru nady nhim muc tiéu sau: - Ung dung ky
thuat Multiplex PCR phat hién cac gen OXA khang

carbapenem trén cac ching A. baumannii.
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- Lién quan gitta cac gen OXA v6i mirc d6 khang
mot sb khéng sinh ctia A. baumannii phén lap dugc.

II. PHUONG PHAP NGHIEN CU'U

2.1. Pbi twong nghién ciru

Cac ching A.baumannii dugc thu thip tir
bénh phdm cdy méau dwong tinh tir 1/1/2011 dén
30/6/2012, két qua c6 70 ching 4. baumannii phan
1ap trén céc bénh nhan duoc chan doan 1a NKH tai
ba mién: Mién Béc ¢6 29 chiing tir Bénh vién Trung
uvong quin dbi 108 va Bach Mai, mién Trung ¢6
11 ching tir Bénh vién Trung wong Hué va mién
Nam ¢6 30 ching tir Chg Riy, Nhi Béng I va Trung
Vuwong duge sit dung cho nghién ciru nay. Tt ca cac
ching déu dugc dinh danh bing thanh dinh danh
API-20E (BioMerieux, Phap).

2.2. Phuong phép nghién ciru

2.2.1. Tinh nhay cim khdng sinh ciia vi khudn.

Céckhéngsinhduchaidiénbaog(‘“)m:Imipenem
(IPM), Meropenem (MEM), Ceftazidime (CAZ),
Cefepime (FEP), Ciprofloxacine (CIP), Amikacin
(AN) va Colistin (CS) dugc sir dung d& xac dinh
néng do khang sinh tdi thidu (MIC-Minimum
Inhibitory Concentration) c6 kha ning tc ché vi
khuédn cua céc ching 4. baumannii bing phuwong

phép pha lodng khang sinh trong thach Mueller-
Hinton va két qua s& dugc tinh todn dva theo
tiéu chuan cia CLSI (Clinical and Laboratory
Standards Institute) 2010 [3] va chay trén mdy
Phoenix [3].

2.2.2. Ky thudgit Multiplex PCR phdt hi¢n gen OXA

Liy 3-4 khuin lac trén dia thach LB hoa vao
200pu! nuéc cit vo tring, dun cach thiy trong
vong 3 phit va ly tim liy nuée ndi dé lam khudn
mau ADN.

Céc doan mbi dic hiéu duing dé phat hién cac gen
OXA dugc trinh bay tai bang 2.1 [0]. Chimg duong
cho gen OXA 1a ADN khuén miu tach chiét tir cac
ching vi khudn A. baumannii mang cac gen OXA
do TS. Mari Matsui, Vién Quéc gia cac bénh truyén
nhiém Nhét Ban cung cép.

Thanh phin tham gia phan img PCR bao gom:
25 ul Go Taq Master Mix (Promega); 1yl hén hop
mdi; Spl khuon miu ADN va 19pl nuée ct.

Chu trinh nhiét: cho gen OXA (94°C trong 5
phut; 30 chu ky bao gom: 94°C trong 25 gidy, 52°C
trong 40 gidy, 72°C trong 50 gidy; va 72°C trong 6
phut) [0]. San pham PCR s& duoc dién di trén thach
1,5% trong dung dich dém TAE 1X, nhudém thach
va chup anh gel duwdi anh sang tia UV,

Bang 2.1: Cdc doan méi phdt hién gen OXA [0].

Tén mdi Trinh tw mbi Ki“':‘bg‘)“‘“‘ Tai lidu tham khio

OXA-58-F 5°-AAG TAT TGG GGC TTG TGC TG-3’

599 N. Woodford et al, 2006
OXA-58-R 5’-CCC CTC TGC GCT CTA CAT AC-3’
OXA-51-F 5-TAATGC TTT GAT CGG CCT TG-3’

: 353 N. Woodford et al, 2006

OXA-51-R 5'-TGG ATT GCA CTT CAT CTT GG-3°
OXA-23-F 5’-GAT CGG ATT GGA GAA CCA GA-3’

501 N. Woodford et al, 2006
OXA-23-R | 5’-ATT TCT GAC CGC ATT TCC AT-3’

2.2.3. Phén tich va xit Iy 56 ligu

Céc gen OXA chimg duong duoc sir dung dé danh gia mau thir nghiém, s6 liéu duoc quan Iy bing phin
mém Excel. Két qua dugce trinh bay dudi dang hinh va bang.
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TIL KET QUA NGHIEN CUU VA BAN LUAN
3.1. Dic diém chung
Béng 3.1. Ddc diém chung ctia nhom nghién cini:

Trong thoi gian nghién ctru ching toi thu thap
duoc 70 ching A.baumannii, phan 1dp tir bénh phém
mau cia BN nhidm khuan huyét do A.baumannii tix 6

Pic diém Tin s6 (n=70) % bénh vién tai 3 mién Bac — Trung —Nam tir 1/1/2011 dén
Mjén: 30/6/2012, phén b nhu sau (Bang 3.1): mién Bic
?::n ?? ‘1‘;"7‘ 29 ching (41,4%), mién Nam 30 chiing (42,8%),
Namg > g mién Trung 11 ching (15,7%). Nam gi6i chiém
Gioi tinb: : » 41(58,6%) nit chiém 29 (41,4%), va c6 den 32
Nam 41 58,6 chiing (45,7%), phan lap duoc tir khoa Hbi stc tich
Nit 29 41,4 cuc ciia nhimg bénh vién nghién ciru, con lai rai rac
Khoa phong: cac khoa ndi, ngoai, nhi, bong. Két qua nay tuong tw
Hdi stre tich cuc 32 45,7 nhu tac gia khac cho théy ty 1& cao phan 1ap & khoa
Khoa khéc 38 54,3 HSTC [2], [11].

Bang 3.2. Phdn bo gen OXA theo 3 mién
Phan bo Phan bé td hop gen theo bénh vién

OXA-SI T OCA51% | OXA-58 | OXA-23 | OXA-51+58 | OXA-51+23
Bic 20 i 5 17 5 I
Trung 11 4 0 7 7 0
Nam 39 12 2 16 2 16
Téng cong 70 23 (32,8%) | 7(10%) | 40(57,1%) | 14(20%) 33 (47,1%)

OXA-51*: Chira duy nhdt 1 gen OXA-51
M 1 2 3 45 6 7 8 9 10 11 1213 P1 P2 Neg

OXA-58 (599bp)

OXA-23 (501bp)

OXA-51 (353bp)

Hinh 3.1: Giéng 1-10 Két qua dai dién phat hi¢n gen OXA-58, OXA-51 va OXA-23 khang carbapenem

ciia cdc chung A. baumanni phdn Idp trén cdc bénh nhdn nhiém khudn huyét tai 3 mién Bdc-Trung-Nam.
Pos: Chimg dwong DNA cua mang gen OXA-58, OXA-51 vi OXA-23 A. baumannii mang gen OXA-51 va
OXA-58: Neg: chimg dm; M: thang chudn 100 bp.

Khi phan tich gen Oxacillinase ctia 70 ching 4.
baumannii ching t6i phat hién dugc ca 70 chung
mang gen OXA-51, trong d6 ¢6 23 (32,8%) ching
chi mang mét minh gen OXA-51; 40 (57,1%) chung
mang hai gen 12 OXA-51 va OXA-23; va 7 (10%)
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chiing gen OXA-51vaOXA-58 (Hinh3.1, Bang3.2).
Céac ching A. baumannii mang gen OXA-51 va
OXA-23 ddu duoc phat hién & ca 3 mién, tuy nhién
chi ¢6 mién Bic va mién Nam phat hién dugc cac
chiing mang ca hai gen OXA-51 va OXA-58. Khong
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¢6 chiing nao mang mgt lac c¢a 3 gen.

bdy ciing chinh la su khac biét cia nghién ciru
ching t6i, Theo Wisplinghoff va Seifert, 2008. Gen
OXA-51, OXA-23 va OXA-58 phét hién & nhiéu
quéc gia trén thé gidi, trong d6 gen OXA-51, 13
gen ndi tai va gén lién véi chung A baumannii.
Gen OXA-58 thudng tim thiy & céc nudc chau
f\u, tai My, Kuwait, Afghanistan va day 13 méot gen

khang thubc dugc mi hoéa trén ca nhiém séc thé
(Chromosome) va Plasmid, do vay kha nang lan
tran la rat cao [1],[2],[71,[91,[13]. Gen OXA-23 la
mdt gen khang véi carbapenem cao, dugc tim thiy
rong rii & nhiéu qudc gia, ca Chau Au (Anh, Phap,
Thé Nhi ky), My, Brazil, va ca Chau A (Han Quéc,
Trung Quéc, Thai Lan, Pai Loan) [1], 12]; 141, [5);
[81, [9], [10].

A e , 7. - A z A A » s - sa
3.2. Lién quan giira cac gen OXA véi mire d¢ khing mjt so khang sinh ciia A. baumannii

Bang 3.3a: Mikc dg khdng thudc cia cdc gen OXA

Gen/ Imipenem Meronem Ceftazidime Cefepim
MIC S I R S I R | S| I R S I R
0,5-<2 |2-<4| 4-16 | 0,5-<2 | 2-<4 | 4-16 | 4-8 (>8-<16|16-<32| 2-8 [>8-<32| >32
OXA-51 | 22 0 1 22 0 1 15 3 5 13 8 2
0XA- 0 0 7 0 0 ) 0 0 7 0 3 4
51458
OXA- 2 1 37 2 6 32 2 2 36 7 20 13
51423
TC (%) 24 | 45 24 6 40 17 5 48 20 31 19
G4 [AA[(642) | (34 [ (85) | (57.2) |(24,2)] (7,1) | (68,6) [ (28,5)| (44,2)| (27,1)
Bang 3.3b: Mikc dj khang thuéc cua cdc gen OXA
Gen/ Ciprofloxacin Amikacin Ticarcilline Colistin
MIC
S I S I R S I R S I [R
0,25-<2 =2 4-16 >16-<32 | >32- 64 | 8-16 | >16-<32 | >32-64 | 0,5-1
OXA-51 15 8 22 1 0 23 0 0 23 1 0 |0
0XA- 6 1 | 5 1 0 7 0 7 01]0
51458 ,
OXA- 12 28 26 26 0 5 12 23 40 | 0 | O
51423
TC (%) 33 37 37 320457 1(1,4) | 28 19 12332,8) 70 | 0 | O
(52,8)

Khi phén tich dic tinh khang Kkhang sinh
theo 3 mién chiing téi nhédn thdy, céc ching
A. baumannii & ca ba mién déu khang lai khang
sinh & mirc d6 cao véi 45/70 s6 ching (64,3%)
khang lai véi Imipenem tir 4-16mg/L; 40/70
(57,2%) v6i Meronem tir 4-16 mg/L; 48/70

28

(68,6%) v6i Ceftazidime tir 16-32pg/ml va 20/70
(27,1%) khéng lai v6i Cefepim (>32mg/L). Trén
52,7% va 45,7% da & khang véi Ciprofloxacin
(2-4mg/L) va Amikacin (32-64mg/L) & mic dd
trung gian. TAt ca céc chung 4. baumannii con
nhay cam véi Colistin (Bang 3.3a,b).
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Bang 3.4. Pdc tinh khdng khang sinh (mg/L)

Gen/MIC Imipenem Meronem Ceftazidime Cefepim Ticarcilline
R=45| % R=40 % R=48 % R=19 % R=23 %
4-16 4-16 16 - 32 >32 32-64
OXA-51 1 22 1 35 5 10,4 2 10,5 0
OXA-51+58 7 15,6 7 175 7 14,5 - 210 0
OXA-51423 37 82,2 32 80,0 36 75.1 13 68,4 23 100

Tuy nhién khi phén tich dic tinh khéng khang
sinh (MIC) theo nhém gen OXA két qua cho thay
chi c6 1/23 chung A. baumannii mang gen OXA-51
khang lai carbapenem & mic d6 4mg/L va 5 ching
khang lai Ceftazidime & mirc d§ 16-32mg/L. Trong
khi d6 lai c6 t6i 37/45 (82,2%) ching khang lai
Imipenem ¢ 4-16mg/L; 32/40 (80%) voi Meronem
& muc 4-16mg/L, 36/48 (75,1%) céc ching nay
ciing khang lai Ceftazidime & muc d6 cao 16-32
mg/L. 13/19 (68,7%) chiung khang vdi Cefepim,
23/23 (100%) chung khang véi Ticarcillin & mirc
cao 32-64mg/L. Ca 7 ching mang gen OXA-51
va OXA-58 déu khang lai Imipenem, Meronem,
Ceftazidime, Cefepim & mirc dd khéng cao chiém
15,6-21% (Bang 3.4).

Trong hau hét cac nghién ciru ciia céc tac gia
khic trén thé gisi khong néi dén A.baumannii
mang gen OX1-51 cé khang voi cac loai khang
sinh diéu tri dic hiéu nhu trong nghién ctru cia
ching t6i [1], [2], [7], [9])., [12]. A.baumannii
mang ca hai gen OXA-51 va OXA-23 co ty 1§
cao hon va khang cao véi cac nhom khang sinh
so vGi A.baumannii mang gen khang OXA-51
va OXA-58. C6 thé 1a do nghién ciiu cua ching
t6i 1a mdt nude Chau A, ¢é su phan bd cao cua
gen OXA-23, va ciing 1a mét qudc gia gan day
mé&i chi ¥ dén van dé giam sat va dua ra phéac
dd st dung khang sinh didu tri nghiém ngat voi
nhitng vi khudn gram 4m khang thudc néi chung
va A.baumannii ndi riéng.

MIC trong nghién ctru clia chung t6i A. baumannii
trong méau khang v&i nhom carbapenen tir 4-16 pg/ml,
Ceftazidime 16-32 pg/ml, Cefepim >32 pg/ml,
Ticarcilline 32 — 64 pg/ml. Trong khi dé nghién ciru
thuc hién trén tit ca mau A.baumannii & tat ca cac
loai bénh phdm (Pinh V.Trang va cs, 2011) khang
vdi carbapenem la >16 pg/ml va chiém trén 90%.
Cephalosporin thé hé thir 4 1a trén 64 pg/ml, va
chiém trén 90% [13]. Nghién ciru tai Brazil MIC
cia A.baumannii khang v&i nhém carbarpenem la
> 32 pg/ml [5].

IV. KET LUAN

- Gen OXA-51 ¢6 mat trong 70 ching phan lap
duge (100%) va day gen duge coi nhu la mét gen
diic hiéu dé xac dinh cac ching 4. baumannii. Gen
OXA-23 la gen khang vai carbapenem va duoc tim
thdy trong nhom vi khudn A. baumannii cia nghién
clru nay 14 57,1% va dugc phan bd & ci 3 mién. Da
phat hién dugc sy cé mit clia gen OXA-58 tai mién
Béc va mién Nam Viét Nam.

- 1/23 chung A. baumannii mang gen OXA-
51 khang lai carbapenem va 5 ching khéang
lai Ceftazidime. C6 t&i 82,2% chung khang lai
Imipenem, 80% khéang v&i Meronem, 75,1% khang
lai Ceftazidine va 68,7% khang v&i Cefepim & nhom
¢6 mang gen OXA 23. Ca 7 chiing mang gen OXA-
58 c6 ty 1é khang thdp vé6i Imipenem, Meronem,
Ceftazidine va Cefepim twong ung la: 15,6; 17,5;
14,5 va 21%.
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