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TOM TAT

Dt vadn dé: Acinetobacter baumannii (Ab) g&y viém phéi bénh vién khéng da khang sinh béng
nhidu co ché, bao gém gidm tinh thdm qua mang, biéu hién qua mic bom thai khang sinh va sén xuét
carbapenemase. N&m 2013, Ab khang Carbapenem bing phat manh & nhiéu bénh vién. Tinh khéng nay
c6 thé do sw sdn xudt cdc carbapenemase, trong dé céc oxacillinase thiy phan Carbapenem thudc Iép D
(OXA-23, OXA-40, OXA-58 va OXA-51) duoc cong bb phd bién nhat & Chau A — Thai Binh Duong.

Muc tiéu: Phét hién céc gene bla,,, luu hanh trong céc ching Ab & Bénh vién Da khoa Théng Nhét,
Déng Nai ndm 2013.

Phwong phap nghién ciru: Multiplex PCR — ELISA dwgc tién hanh dé phéat hién céc bla,,, mé hod
céc oxacillinase thuy phan Carbapenem & Ab va sau do, két qua duoc kidm tra bdng multiplex PCR truyén
théng. St dung héi quy logistic dé xem bla,,, nao c¢6 lién quan manh nhat téi tinh khang Carbapenem.

Két qua: Trong 111 ching Ab thir nghiém, c6 66,7% kiéu hinh khang Carbapenem chira bla,, ,. va
7,2% bla,,, ., CO t6i 89,2% cac ching Ab mang gene bla,,, ... Nghiém trong hon, cé t6i 69,4% ching Ab
déng mang 2 gene bla,,, s, vabla,,, .., 0,04% ching Ab mang 2 gene bla,, ., va bla,,, .., 0,07% ching Ab
mang 2 gene bla,,, ., va bla,,, ... Bla c6 lién quan manh nhét t6i tinh khang Meropenem va Imipenem
qua phan tich héi quy logistic.

Két ludn: Cén tién hanh céch ly c&c bénh nhan nhiém tring do Ab ¢6 luu hanh céc bla,,, ddc biét la
céc gene ndm trén plasmid, nhdm ngan ngtra sw phat tén gene khang thudc.

Tir khéa: Acinetobacter baumannii, Carbapenem, carbapenemase, bla,, ., bla ., s, blag., s

QXA-23

ABSTRACT
DETECT OXA-TYPE CARBAPENEMASES IN ACINETOBACTER BAUMANNII
NOSOCOMIAL PNEUMONIA BY USING MULTIPLEX PCR - ELISA
Nguyen Si Tuan', Le Duy Nhat', Luu Tran Linh Da’, Luong Huu Khoa,
Pham Thi Thu Hang', Nguyen Ngoc Thanh', Pham Van Dung’

Background: Acinetobacter baumannii (Ab) nosocomial pneumonia multiple antibiotic resistance by
various mechanisms, including decreased membrane permeability, pump overexpression antibiotics and
carbapenemase production. Up to 2013, outbreak of Carbapenem resistant Ab strong in many hospitals.
This resistance may be due to the production of carbapenemase, in which the hydrolysis oxacillinase
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carbapenem class D (OXA - 23, OXA - 40, OXA - 58 and OXA - 51) published the most popular in Asia and

the Pacific Ocean.

Objectives: To detect the gene bla,, in Ab strains accuired in Thong Nhat Dong Nai general hospital

in 2013.

Methods: Multiplex PCR - ELISA was performed to detect bla ,, that encoded oxacillinase in Ab and then,
the results were confirmed by multiplex PCR. Using logistic regression analysis between MICmeropenem,
MiCimipenem and bla,,, to find which bla ,,, mostly related to Carbapenem resistantce.

Result: In 111 Ab strains tested, 66.7% genotypes resisted to Carbapenem was bla,,, ,, and 7,2%

bla

OXA-58°

Up to 89.2% of the Ab strain was carrying bla,, ;, gene. More seriously, there are 69.4% of the

Ab strains carrying 2 genes bla,,, ,, and bla,, ,; 0.04% of the Ab strains carrying 2 genes bla,, ,, and
bla - 0.07% of the Ab strains carrying 2 genes bla,,, ;, and blag,, ;; blag,, ,, most strongly related to

OXA-58'

Meropenem resistance and Imipenem resistance throughout logistic regression.
Conclusion: Itis necessary to isolate patients with infections caused by Ab involved the bla,,,,, especially
the genes located on plasmids, in order to prevent the spread of resistance genes.

Key words: Acinetobacter baumannii, Carbapenem, carbapenemase, bla,,, ,, blag, s, blag,, s,

I. MO DAU

Céac OXA p-lactamase nim trong s cac enzyme
B-lactamase duogc phat hién sém nhét; tuy nhién,
lac déu nhiing phan tr B-lactamase 16p D nay
tuong d6i hiém gdp va thudong xuét hién qua trung
gian plasmid. Chiing ¢é co chit cam tmng la nhém
khéng sinh Penicillin, nhung mét sé ching ¢é thé
tao ra tinh khang dbi véi cac khang sinh nhém
Cephalosporin, Tir nhitng nam 1980 tro lai déy, cac
ching Acinetobacter baumannii (Ab) dé khang dbi
vGi nhém khang sinh Carbapenem da xuét hién,
biéu hién qua cac plasmid md hod cic enzyme
B-lactamase (OXA-23, OXA-40 va OXA-58) dugc
phén loai nhu céc enzyme OXA bai vi trinh tu cta
ching tuong ty nhu cac enzyme OXA B-lactamase
da dugc phat hién sém trude d6. Ngudi ta dd sém
phat hién ra rang mdi ching 45 s& hiru mét enzyme
OXA B-lactamase duoc ma hoa boi gene nam trén
nhiém sic thd (OXA-51 va cac bién thé ctia nd), mot
s trong chiing c6 thé tao ra su dé khang véi khang
sinh nhém Carbapenem khi méi truomg di truyén
xung quanh thic ddy su biéu hién ctia né. Tuong tu
nhu vdy, cac loai Acinetobacter ho hang gin véi Ab
cling s& hitu cac enzyme OXA B-lactamase dugc ma
hoé bai gene nim trén nhiém sic thé; mét sb trong
chiing ¢6 thé dugc chuyén sang 4b va ching d hinh
thanh co s& di truyén tinh khang Carbapenem c6 kha
ning phat tan & Acinetobacter baumannii. Trong
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mdt s6 trudmg hop, cac enzyme OXA B-lactamase
dé khang Carbapenem (OXA-48) co thé chuyén vao
cac vi khudn dudng rudt va tré thanh mot nguyén
nhan quan trong gy ra su dé khang Carbapenem
& ho vi khuédn nay. Su xuat hién cic enzyme OXA
c6 thé tao ra su d& khang Carbapenem, dic biét 1a
& Acinetobacter baumannii, di bién cac enzyme
B-lactamase nay tir mgt trd ngai nho thanh mét van
dé 16n do né lam giam dang ké hiéu qua ctia nhém
khang sinh méi nhét nay [8).

Bén canh d6, sy bung phat cac vu dich
Acinetobacter baumannii da khang thudc giy
nhiém Kkhuin bénh vién, dic biét & nhitng bénh
nhan suy giam mién dich trong cac don vi Hai sic
Cép ctru (ICU), da dugc ghi nhan & khép cac ving
dia 1y khac nhau trén toan thé gigi [1], [13]. Nhiing
nhiém tring nay bao gdm nhi&m triing huyét, nhiém
tring vét mo, viém mang nio thir cép, nhiém tring
dudng niéu va viém phdi lién quan thé may [1],
[13]. Tuy nhién, su phat trién gan day clia cac chung
Acinetobacter baumannii san xuat Carbapenemase
16p D (chii yéu l1a oxacillinase), 14 mdi quan tim
16n nhit déi voi cong ddng khoa hoc quéc té, ké
tir khi Carbapenem dugc sir dung thudng xuyén dé
diéu tri nhiém cac ching Acinetobacter baumannii
da khang khang sinh 2], [10]. Vi nhiing ly do nay,
dé nghj can thiét phai c6 mdt chuong trinh gidm st
trong d6 bao gbm theo dai sy khang khang sinh va
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cac nhiém tring mic phai tai bénh vién, véi viéc
st dung cac phuong phap nhanh chong, hiéu qua
va déng tin cdy. Multiplex PCR — ELISA la mot
phuong phap chin doan méi dé truc tiép phét hién
cac gene md hoa OXA — carbapenemase trong cac
bénh pham 1am sang, sau d6 duoc kiém chimg lai
bing phuong phap multiplex PCR truyén théng.
Do d6, nghién ctru nay nham muc tiéu: Xdc dinh
mé hinh dé khdang khang sinh va ty 1é cdac nhém
gene bla,,  lwu hanh ¢ Acinetobacter baumannii
gdy viém phéi mdc phai tai Bénh vién Da khoa
Théng Nhat, Pong Nai nam 2013 bang multiplex
PCR-ELISA, véi kiém chimg lai két qua bang
phwong phap multiplex PCR.

II. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciru

- Bénh phdm lam sang va ching vi khuén: Co
329 ching Acinetobacter baumannii dugc phan lap,
dinh danh va tién hanh lam khéng sinh dd tir céc loai
bénh phdm dam, mau, m va nudc tiéu cta bénh nhin
ndi trit tai Bénh vién Da khoa Théng Nhét Pdng Nai
trong nam 2013. Cac bénh pham dugc nudi cdy trén
méi trudng Mac-Conkey (MC). Sau do6, cac khum
khun nghi ngd Acinetobacter duge dinh danh bing

b6 KIT API 20 NE cua hing BioMerieux, Phap.

- Chiing vi khuén tham chiéu: Chung vi khudn
tham chiéu dugc stir dung trong nghién ctru nay 1a
ching Acinetobacter baumannii ATCC 19606 c6
mang gene bla,,, ., do cong ty TNHH Cong nghé
Sinh hoc Khoa Thuong cung cAp.

2.2. Phwong phap nghién ciru:

- Kiém tra nhay cim khiang sinh: Cac
ching Acinetobacter baumannii thuan duoc thu
nghiém nhay cam khang sinh bing phwong phép
Kirby-Bauer vadi dia khang sinh cia 4 nhom:
(Cephalosporin,

Aminoglycoside,  p-lactam

Imipenem va Meropenem), Quinolon, va
Polymycine (Colistin) cua hing BioMerieux,
Phap. Céc chung khang Carbapenem dugc tién
hanh thir nghiém ndng dé e ché téi thiéu (MIC)
clia Imipenem va Meropenem bang phwong phép
E-TEST, BioMerieux, Phép.

- Téach chiét DNA va bla,,, multiplex PCR:
Cac khuan lac don — thuan khiét (mot khuén
lac) dwoc huyén phu trong 500 pl multiplex
lysis buffer. Lysis buffer dugc 0 10 phut trong
thermoblock & 99°C. Sau d6 ly tam 1000 vong/
2 phut, hat 5 ul dich néi dé tién hanh PCR. Cac
gene md hoa oxacillinase dwgc xac dinh béng
cach sir dung k¥ thuit multiplex PCR véi céc mdi

dic hiéu cho bla,,, ., blay,, .» blagy, 5, blayy, (OXA-23F:

5’GATCGGATTGGAGAACCAGA3’;  OXA-23R:  5’-ATTTCTGACCGCATTTCCAT-3’;
OXA-40F: 5’ GGAATTCCATGAAAAAATTTATACTTCC-3"; OXA-40R:
5'_CIIIATCCCGTTAAATGATTCCAAGAIIIICTAGCG -  3°;  OXA-51F:

5° _ TAATGCTTTGATCGGCCTTG-3"; OXA-51R: 5’~-TGGATTGCACTTCATCTTGG-3";0XA-58F:
5~ AAGTATTGGGGCTTGTGCTG-3’; OXA-58R: 5~-CCCCTCTGCGCTCTACATAC-3"). Mbi phan
{mg multiplex PCR gém 5 pl dich ndi/5 pul chimg 4m, 1 pl dung dich Nucleotide, 2 pl dung dich mdi, 5 pl
PCR buffer 10x, 0.2 pl DNA polymerase 1U, thém H20 cét 2 1an cho du 50 pl.
- Multiplex PCR — ELISA: Sén phédm PCR dugc lai dic hiéu vai cac oligonucleotide trong hé théng ELISA
- Théng k&, phan tich sé liéu: Epi-data 3.1 va phan mém SPSS 16.0.

II. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Tinh hinh d¢& khing khing sinh cia
Acinetobacter baumannii (Ab)

Tur thang 11/2012 -11/2013, phén ldp duogc 329
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chung Acinetobacter baumannii (16,63%) trong s6
1.978 méu ciy duong tinh. TV 1€ phan ldp duoc Ab
& nam chiém 60,43% (199 ca) so véi nir 1a 39,57%
(130 ca).
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Biéu dé 3.1. Ty ¢ % Acinetobacter baumannii
phdn bé trong cdc loai bénh phim

Tir biéu dd 3.1 cho théy, trong bénh phém dam,
ty 1¢ phan lap duoc 4b chiém téi hon 30% so véi
céc loai bénh pham khac. Dit liéu théng ké nay cho
thdy, Acinetobacter baumannii chi yéu giy ra cac
bénh Iy dudng hd hip. Céc bénh truyén nhiém qua
duong hé hép thuong cé ty 1§ 1ay nhiém cao va lan
nhanh. Do d6, kha ning 4b giy ra céc nhiém tring
vét md (ty 18 cao thir hai, chiém 4,95%) va nhiém
khuén huyét (3,37%) la phi hop.
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Biéu dé 3.2. Ty Ié phdn Idp A. baumannii theo
khoa lam sang

Thue hién phép kidm chi square, tir biéu dd 3.2
cho théy, & khoa HSCC, ty 1é phan lap duoc 4b
chiém t&i hon 1/4 so v&i cac ching vi khuan khac,
vaty 1& nay c6 y nghia thong ké. Diém dang luu ¥ 14,
& hai khoa N6i tong hop va Noi tim mach, ty 1é phin
lap dugc chung 4b ciing rit cao, 1dn Iuot la gan 20%
va hon 31%. Két qué nay van thap hon so véi cac sb
liéu v& phén 1ap 4b tai khoa HSCC Bénh vién Chg
Riy nam 2010 (chiém 61%) va Bénh vién Bach Mai
(chiém 42%) [12].
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Biéu d6 3.3. Lién quan giita tuéi bénh nhdn, % phdn Idp Acinetobacter baumannii

Tir biéu d6 3.3 cho thiy, khi nghién ctu ty 1&
phén bd ciia Ab so véi cac loai vi khuin khac, theo
Ira tudi: & lira tudi cang cao, ty 18 phan bd ciia Ab so
v6i cac loai vi khuan khac cang cao. Hién nay, 4b
la 1 trong céc tac nhan hang dau gy nhiém khuén
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bénh vién. Bén canh dé, cac nhiém khuin bénh vién
dé xay ra hon & nhitng bénh nhan bi suy giam mién
dich. Diéu nay c6 thé giai thich vi sao & nhém tudi
76 — 99, Ab dugc phan lap chiém té1 hon 1/4 so véi
tit ca cac vi khuin gdy bénh khac. Tir biéu d6 3.4
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cho thdy, tit ca cac ching 4b khang cao véi nhém
Aminoglycoside (55 — 67%), Fluoroquinolon
(56 — 69%), Bactrim (62%). O nhém Cephalosporin,

9873

da sb khang sinh bi 4b khang hon 90%, chi ¢o
Ceftazidime (khang hon 70%) va Cephalosporin thé
hé 4 (khang hon 60%) c6 mirc d6 khang thap hon.
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Biéu dé 3.4. Ty Ié dé khang khdng sinh ctia A. baumannii, Kirby-Bauer

& nhom khang sinh c6 sir dung chét ic ché men
beta-lactamase phd réng, nhém chét Clavulanic acid
va Tazobactam di bi khang manh (khang trén 60%)
va chi con nhém Sulbactam con hiéu qua (khang
dudi 30%). Bén canh d6, nhém Polymycin cho thay
hiéu qua diét trir Ab cao nhat, xét & khia canh phong
thi nghiém (khang dudi 1%). Tuy nhién, diéu nguy
hiém hién nay, 1a nhém Carbapenem (Meropenem
va Imipenem) da bi 4b khang hon 60%. Mirc do
khéng Carbapenem trong nghién clru nay kha
twong dong véi nghién ciru da trung tdm, da quéc
gia (trong d6 c6 Viét Nam) INICC tir 2003 — 2008,
A. baumannii khang Imipenem va Meropenem la
55,1% [6]. Trong 1 nghién ctru gan ddy nim 2013,
tac gia Trin Van Ngoc khing dinh 4b khang cao
vai Carbapenem (81 — 83%), Cephalosporin thé hé 3
va 4 (94%), Ciprofloxacin (92%). Piperacillin/
Tazobactam (89%), khang mic dd trung binh voi
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Cefoperazone/Sulbactam (49%) va khang thap voi
Colistin (2%) [9].
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Biéu dé 3.5, M6 hinh khdng thudc ciia
Acinetobacter baumannii theo khoa ldm sang
Theo biéu d& 3.5, mic dd khing cua

Acinetobacter baumannii d8i véi da sb cac khang
sinh (trir cdc khang sinh Cefotaxim va Colistin) ¢
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khoa HSCC la cao hon so vdi cac khoa con lai va su
khéc biét nay c6 y nghia thong ké.

3.2. Gia tri MIC cda carbapenem &
Acinetobacter baumannii biang k¥ thuit E-test

Trong sb 329 chung Acinetobacter baumannii
tién hanh thir nghiém nhay cam khang sinh bing
phuong phap Kirby-Bauer, dung phan mém SPSS
16.0 dé chon ngiu nhién ra 146 ching tién hanh

thir nghiém tim ndng dd {rc ché téi thiéu (MIC)
cia Meropenem va Imipenem vG&i Acinetobacter
baumannii bang phuong phap E-TEST. Tir bang 3.1
cho thiy, trong mau nghién ctru, lan luot hon 62%
va 66% cac ching Ab phan lap dugc c6 MIC cua
Meropenem va Imipenem >§ pg/ml (hinh 2A). Con
lai la cac chiing con nhay cam Carbapenem (hinh 2B)
theo tiéu chuin CLSI [3].

Bang 3.1. MIC cua Meropenem va Imipenem trén Acinetobacter baumannii

MIC,,, ,, (ng/ml) n Y% MIC ., (ng/ml) n Y%
<4 53 35,33 <4 38 33,63

>4-<8 4 2,67 >4-<8 0 0
>8-<32 14 9,33 >8-<32 1 0,88
=32 79 52,67 >32 74 65,49

3.3. Phat hién cac gene bla,,,, & Acinetobacter
baumannii bang multiplex PCR-ELISA

Tir biéu d6 3.6, c6 thé thiy ty 1& 4b khong nhay
cam véi Carbapenem réat cao (gin 90% véi khang
sinh Imipemem).

Phuong trinh héi quy:

MICimipenem = 0,72xMICmeropenem + 8,968

200

Tir phuong trinh trén cho thiy, twong quan giita
MIC cia 2 khang sinh Imipenem va Meropenem la
twong quan thuén, rt chat: r=0,72. Su twong quan phu
hop véi mo hinh héi quy tuyén tinh. Phuong trinh du
bio: MIC, ... = 0,72xMIC + 8,968. M6
hinh ciing cho thay, & céc gia tri MIC con nhay cam
(MIC<8 pg/ml), xu huéng twong quan chat hon.
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Biéu do 3.6. Thir nghiém nhay cam khang sinh Imipenem, Meropenem cua 118 chung Ab bdng E-test

Tur biéu ¢ 3.7, hinh 3 va hinh 4 cho thdy, céc
ching Ab ¢6 thé luu hanh riéng 1é 3 gene bla,
(OXA-23, OXA-51 va OXA-58) hojc lvu hanh 2
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trong 3 gene, bing phuong phap multiplex PCR va
realtime PCR. Ty 1é % céc bla_,, phan b6 trong cac
chung Acinetobacter baumannii c6 su khac nhau.
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Biéu dé 3.7. Phén b6 cdc bla,, , trong 111 chung Acinetobacter baumannii thir nghiém

OXA-51 o " LADDER
353 bp - BAND

Hinh 1. Két qua dién di xdc dinh cde nhom bla,, bang multiplex PCR
Bl L, 1a mdt gene noi tai cua 4b [7]. Day 1a gene ndm trén nhiém sic thé, cin thiét dé didu hoa ving
thugng nguon basi IS, | dé kich thich tinh khang Carbapenem. Ty 1é bIa 5, trong céc chung Acinetobacier
baumannii phan lap tir 1am sang trong thir nghiém nay la gan 97%. So lleu nay thap hon cac phat hién
trong nghién ciru dugc tién hanh & Iran bdi Feiz4badi va cong su (2008), theo d6 ¢6 100% ching c6 gene

bla,,, ., [4].

Ummm“ [T R Y Y WG

Hinh 2. Phuong phdp multiplex PCR — ELISA phdt hién Oxacillinase ¢ Acinetobacter baumannii
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Ty 1§ bla,,, ,, & cac ching Ab phén ldp tir lam
sang trong nghién ciru nay la 83,3%. Phat hién nay
cao hon nhiéu so ty 1§ blay,, ,, chung la 66,5%
phat hién & céc qubc gia Chéu A-Thai Binh Duong
(An P, Trung Qudc, Thai Lan, Singapore, Hong
Kong va Han Quéc; khéng c6 Viét Nam) [6]. Tuy
nhién, dua trén nghién ctru khac duoc tién hanh
bdi Feizdbadi va cong sy (2008), cho thiy cb
36,5% cac ching Acinetobacter baumannii phan
lap tir 14m sang c6 ty 1€ mang gene bla

B 0XA-23 khac
b1\¢t nhau & trén the gidi '[4]. Bl’ao)S 13 1@ MOt gene
dé khang carbapenem mac phai nam trén plasmid
cta Acinetobacter baumannii, vi thé c6 mot ty 18

khac nhau dugc phat hién so véi gene bla,,, , la

gene khang carbapenem xuét hién tu nhién nim
trén nhiém sic thé cta 4b [2, 11]. Ty 1& bla

OXA-58
trong cac Ab phén 1ap tir 1am sang trong nghién ciru
nay chiém 16,67%. Sé liéu nay cao hon ty 1& 15%
bla

OXA-58

cong su tai Iran ndm 2008 [4]. Bla_, .

ndm trén nhiém sic thé, vira ndm trén plasmid nén

& Ab trong nghién ctru cua Feiz4badi va
la gene vira

céc ty 1& phan lap trén thé gidi c6 su khac biét [5].
Cac két qua nay ciing phit hop véi cac tdng két gan
d4y cua Tada va cdng su cong bd nim 2013 tai chinh

2 bénh vién Bach Mai va Chg Ry, theo d6 trong co
ché tiét enzyme pha hity khang sinh Carbapenem, céc
OXA-carbapenemase 16p D (Ambler carbapenemase
16p D) phd bién trén toan thé gioi va khu virc Chéu
A — Thai Binh Duong luu hanh chi yéu cc ching
Acinetobacter baumannii mang gene ma héa nhém
OXA-23 [12].

IV. KET LUAN

Acinetobacter baumannii khang cao voi hau hét
cac khang sinh, khang trung binh véi Tetracycline va
B-lactam/sulbactam va nhay 100% Polypeptide. Sau
khi hoan thanh nghién ctru nay, cé bang chimg rd rang
ring cac nhom gene bla,, , (carbapenemase lop D) la
mét van dé trong cac chiing Acinetobacter baumannii
phan lap tir 14m sang tai Bénh vién Da khoa Théng
Nhat, Déng Nai. Céc nhém bla,,, ndm trén plasmid
(OXA-23 va cb thé 1a OXA-58) c6 ty 1é khic bidt
so v6i céc nghién ciru khac trén thé gidi. K§ thuat
multiplex PCR-ELISA dugc chimg minh la ky thuat
nhanh va chinh xac dé kiém tra nhay cam khang sinh.
Tuy nhién, vin con nhidu viéc phai cai tién d& c6 thé
ap dung k¥ thuat multiplex PCR nhu Ia 1 chon lua thay
thé cho cac xét nghiém nhay cam khang sinh hién nay.
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