Khoa hoc Y - Duoc n——

Moi lién quan giira mirc do khang carbapenem
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Tom tit:

Bén canh cac yéu té doc lwe, kha ning dé khang khang sinh ciia cac chiing vi khuin Acinetobacter baumannii di
Kkhién chiing tré thanh cin nguyén giy nhiém khuin bénh vién thwong gip nhit. O A. baumannii, khang carbapenem
chii yéu do carbapenemase. Trong nghién ciru nay, 144 chiing 4. baumannii phan lap tir 9 bénh vién thudc 3 mién
¢ Viét Nam duogc nghién ciru dé xac dinh nong dd e ché toi thiéu (MIC) ciia khang sinh va tim méi lién quan
giira mirc d§ khang carbapenem va sy xuét hién mét s6 gen mi hoa carbapenemase. Két qué nghién ctru cho thdy,
7/9 khang sinh bi khang trén 70,8%; 83,3% sb chung khang cd 3 khang sinh thu¢c nhém carbapenem véi MICSO,

MIC, lan lwgt 1a 32-64 pg/ml va 264 pg/ml. 100% so ching nhay cam colistin véi MIC, 1a 0,25 pg/ml va MIC,,

0,5 ug/ml Cac chiing chi mang gen bla

0XA-51

>2 gen mi hoa carbapenemase (voi p<0 01). 100% cac chung cé bla

¢6 ty 1¢ dé khang khang sinh va MIC thip h(rn nhiéu so véi cac chung co

va chiing mang bla khang carbapenem

0XA-23 NDM-1

va v6i MIC rit cao. Két luin: c6 moi llen quan giira murc do khang carbapenem va sy xuét hién ciia gen bla va

bla

NDM-1°

Tir khoa: A. baumannii, MIC carbapenem, MIC colistin.

Chi sé phén loai: 3.5
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Acinetobacter baumannii dugc xac dinh 1a mot trong
nhing cin nguyén giy nhiém khuan bénh vién thudng gip
nhat. Cting véi mirc d dé khang khang sinh ngay ce‘mg cao,
A. baumannii khang carbapenem ducrc T chirc Y té thé g101
xép vao nhom vi khuan wu tién s6 1 hién nay trong kiém
soat va diéu tri [1]. Khang khang sinh dang 1a mét thach
thirc trong diéu tri nhiém khuan do A. baumannii. Ty 18 tir
vong lién quan dén nhidm khuan do 4. baumannii da khang
dao dong tir 29-64% [2].

A. baumannii c¢6 thé dé khang voi tit ca cac khang
sinh hién c6 sir dung trén 1am sang do c6 co ché dé khang
phong phii. Tuy nhién, sinh enzyme carbapenemase van la
co ché khang carbapenem chii yéu & A. baumannii. Nhidu
loai carbapenemase nhém A, B, D da duoc tim théy G A
baumannii [3].

Tai Viét Nam, kha nang giy bénh va muc do khang
khéng sinh ctia 4. baumannii dang gia tang dang bao dong
[4, 5]. Mot sb gen ma hoa carbapenemase 6 A. baumannii
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0XA4-23

Colistin tré thanh “vii khi” cudi cing trong diéu tri nhiém trung do A. baumannii da khang.

thuong gap 1a blaOXA sp bla,,, ., bla .58 [6, 7]. Ngoa‘li cac
bénh vién tuyén trung uong, mot sb bénh vién tuyén tinh
va khu vuc ciing da xudt hién cac ching A. baumannii
mang gen bla,,, , va phdi hop voi nhiéu hon 2 gen ma hoa
carbapenemase khac trén mdt chung [4]. Do hoat tinh thuy
phan khang sinh cua tung loai carbapenemase khac nhau
nén mirc d6 dé khang khang sinh c6 thé khic nhau. Vi vay,
nghién clru nay dugc tién hanh nham x4c dinh MIC cua mot
s6 khang sinh véi cac chung 4. baumannii va tim méi lién
quan giita mtrc d6 khang carbapenem va sy xuat hién mot
s6 gen mé hoa carbapenemase.

Phucong phap nghién ciiu
Chiing vi khudn

144 chung A. baumannii phan lap dugc & 9 bénh vién
cua 3 mién: Bic (Thanh Nhan, Xanh Pon, Bic Giang, 108),
Trung (Hué, Nghé An, Ha Tinh), Nam (Cho Ry, Nhi dong)
(nam 2016).

Céc ching dugc dinh danh béng thanh dinh danh API-
20NE (BioMerieux - Phap).
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Abstract:

In addition to virulence factors, antibiotic resistance
has helped strains of Acinetobacter baumannii become
one of the most common agents of hospital-acquired
infections. In A. baumannii, carbapenem resistance is
mainly mediated by carbapenemase. In this study, 144
strains of A. baumannii isolated from 9 hospitals in
representing 3 regions of Vietnam were studied to detect
the minimum inhibitory concentration (MIC) and find
an association between carbapenem resistance levels and
the appearance of some carbapenemase coding genes.
Results: more than 70.8% of the isolated were resistant
to 7/9 antibiotics tested; 83.3% strains were resistant to
3 carbapenem antibiotics with MIC,, and MIC, values
were 32-64 ng/ml and >64 pg/ml, respectlvely, 100%
strains were susceptible to colistin (MIC__0.25 pg/ml
and MIC,_0.5 pg/ml). Strains with only bla,, , . showed
much lower rates of antibiotic resistance and MIC than
those with >2 carbapenemase genes (p<0.01). 100%
strains carrying bla, .. and bla,, were resistant to
carbapenem with very high MIC values. Conclusion:
there is an association between carbapenem resistance
and the appearance of gene bla,  ,.and bla,, . Colistin
is the last resort for the treatment of multidrug-resistant
A. baumannii.

Keywords: A. baumannii, MIC carbapenem, MIC colistin.
Classification number: 3.5
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Tinh nhay cim khdng sinh ciia vi khudn

XacdinhMIC cuacackhangsinh: imipenem, meropenem,
doripenem, ceftazidime, cefepime, levofloxacine, amikacin,
minocycline va colistin v&i cac chung 4. baumannii.

D6i v6i cac khang sinh imipenem, meropenem,
doripenem, ceftazidime, cefepime, levofloxacine, amikacin,
minocycline st dung phuong phép pha loang khang sinh
trong thach va phuong phap vi pha lodng ddi voi colistin
theo hudng din cia Vién Chuén thirc xét nghiém 1am sang
Hoa Ky (CLSIMO07-A10) [S]. Két qua MIC dugc phién giai
theo tiéu chuan cua CLSI M100 S28 [6].

K§ thuat xac dinh MIC cua colistin dugc thuc hién
trén dia 96 giéng tiéu chuan - day tron dugc lam bang
polypropylene (Hang Corning) va st dung bot khang sinh
colistin sulfate salt (Sigma) cho thir nghiém. E. coli ATCC
25922, P. aeruginosa ATCC 27853 [6], E. coli NCTC 13846
duong tinh voi mer! (MIC colistin 1a 4 pg/ml) dugc st dung
dé kiém tra cht luong [7].

Ky thudt PCR phat hién gen khdang carbapenem

K§ thuat PCR duoc str dung dé phat hién mot sd gen ma
héa carbapenemase: bla,,, .. bla,,, .., bla bla
bla,,,, . bla,,, bla,,  bla,  blag,blag,

St dung céc doan mdi dic h1¢u, chu trinh nhiét va cac
budc tién hanh nhu di duoc mo ta trong cac nghién ciru
trudc day [8, 9]. Ching duong cho gen 1a ADN khudén mau
tach chiét tir cac chung vi khuan A. baumannii mang cac
gen khang carbapenem da duoc xac dinh qua phan tmg PCR
va san pham khuéch dai dwoc giai trinh tu va khiang dinh
trén NCBI [10].

Phdén tich va xir ly so liéu

0XA-58 OXA-24°

IMP? VM GIM®

) Sé lidu dugc quan ly bang phin mém excel, tinh ty 1¢ %,
két qua dugc the hién qua cac bang va biéu do.
Dia diém nghién ciru
Phong Khéng khang sinh - Vién V¢ sinh Dich té Trung
uong.
Dao dirc trong nghién ciru

Nghién ctru nay duoc Hoi dong dao dirc trong nghién
ctru y sinh hoc Truong Pai hoc Y Ha Noi thong qua.

Két qua

Téng s6 144 chung 4. baumannii thu thap tai 9 bénh vién
bao gom: Thanh Nhan (n=22), Xanh Pén (n=17), Bic Giang
(n=13), Ngh¢ An (n=10) ), Ha Tinh (n=15), Hué (n=23), Cho
Ry (n=14), 108 (n=15), Nhi dong (n=15) dugc sir dung cho
nghién ctru, két qua cho thay:

7/9 khang sinh da bi khang tir >70,8% va MIC,, MIC,,
rét cao; minocyclin c6 ty 18 khang chua cao (21, 5%) nhung

ty 1€ trung gian 1a 13,2% nén ty 1¢ nhay cam chi la 65,3%.
100% s6 chung con nhay cam véi colistin (bang 1).



Bang 1. MIC cua khang sinh véi chiing A. baumanni.

Dii MIC  MIC,, MIC,, Ty 18 (%)
Khang sinh pg/ml pg/ml pg/ml

(n=144) (n=144) (n=144) R 1 N
Imipenem 0,025->64 64 >64 833 0 16,7
Meronem 0,06->64 32 64 83,3 0 16,7
Doripenem 0,015->64 32 64 833 0 16,7
Ceftazidine 8->128 128 >128 854 14 13,2
Cefepim 2->128 128 >128 84,0 14 14,6
Amikacin 0,5->256 >256 >256 70,8 7,6 21,6
Levofloxacin  0,06->64 64 >64 83,3 4.2 12,5
Minocyclin 0,25-32 2 16 21,5 132 653
Colistin <0,25-1 0,25 0,5 0,0 0,0 100

Ghi chu: S: nhay cam; [: trung gian; R: khang.
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Hinh 1. Phan b6 dai gia tri MIC ctia cac khang sinh carbapenem.
IPM: imipenem, MEM: meropenem, DOR: doripenem.

Hinh 1 cho thdy, ddi voi cac ching con nhay cam
v6i carbapenem, MIC<0,5 pg/ml la chu yéu. D&i véi
céc ching dé khang, MIC=32-64 pg/ml la chu yéu; MIC
clia doripenem thép hon imipenem va meropenem, ty 1&
doripenem c¢6 MIC=16 pg/ml la 18,1% so véi 4,2% va
3,5% cua imipenem va meropenem. Ty I¢ imipenem co
MIC>64 pg/ml 1a nhidu nhat (21,5% so vé&i 3,5% va 1,4%
cua meropenem va doripenem).

Bang 2. Ty Ié gen ma héa carbapenemase & cac chiing A.
baumannii.

OXA-24, IMP, SIM,
Gen OXASI OXA2) OXASS NDM-L oo "on "ol
A baumannii 144144 115/144 8144 9144 0/144

(n=114) (100%)  (199%) (5.6%)  (63%)  (0%)
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Bang 2 cho thiy, 100% sé ching mang gen bla
79,9% s6 chung mang gen bla,,, ,;; sO chung mang gen
bla,,, . va bla, . chiém ty 1¢ thap; khong co ching nao

mang gen OXA-24, IMP, SIM, GIM, VIM, SPM.

Bang 3. Mirc do dé khang khang sinh cla cac chiing mang gen
ma hoa carbapenemase.

OXA- 51’

. Ty 16 (%) dé khéng khéng sinh
Gen ma héa S0 lwgng Ve Ce) S

carbapenemase  (ty I¢ %)
IPM  MEM DOR CAZ CFP LEV 4K Ml
bla . * 3 43 43 43 13,0 43 217 8,7 8,7
0X4-51 (16,0) » y y ) 9 ) ) )
C0>2 gen 21 984 984 984 992 92 950 82,7 21,5
228 (8,0) B 5 B , 7 ) ) )
P Q01 <001 <001 <001 <001 <001 <001 <001

Ghi cha: *: chi mang bla, ... IPM: imipenem, MEM: meropenem, DOR:
doripenem, CAZ: ceftazidime, CFP: cefepime, LEV: levofloxacine, AK:
amikacin, MI: minocycline.

Bang 3 cho thdy, 16,0% s6 chung chi mang gen blaom 5
¢ ty 1& d& khang khang sinh thdp hon nhiéu so véi cac
chung c¢6 >2 gen ma hoa carbapenemase (véi p<0,01).

Bang 4. Gia tri MIC cuia carbapenem & cac ching mang gen ma
hoéa carbapenemase.

6 MIC<pgml  MIC=$-32pgml  MICX64 pg/ml
Céc gen ma hoa lwgng
carbapenemase f;';;% IPM MEM DOR IPM MEM DOR IPM MEM DOR
e » non n 11 1
Cous 160 957 957 957 43 43 43
11 1 2
b[ao)m-51+b1ao,m-5ﬂ 14 100100 100
106 B 46 M 8 60 R
by bl g 76 B6 B4 O T64 66 302
4 12 43 2
bl bl 010y g 50 500 100 750 500
2 (IS S LS B B
blag,, ;tblayy,,, 14 500 500 500 500 500 500
5 5050
bl #bla gy, Bla, 35 100100 100
2 A S TS B B
bl Dl Dl | 4 500 500 500 500 500 500

Ghi cha: *: chi mang bla
doripenem.

IPM: imipenem, MEM: meropenem, DOR:

OXA-51"

Bang 4 cho thiy, céc cht’mg chi c6 bla,,, . hodc
bla +bla

o] oxass €On nhay cam tt v6i carbapenem (95,7%
voi MIC<2 pg/ml). 100% céac chung c6 bla,,, ,, khang
carbapenem va ty 1& MIC>64 pg/ml cao. Cac ching cé
bla,,,,  khi két hop véi cac gen khac thi kha niang khang
carbapenem la 100%.

31
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Bang 5. Phan bb dai gia tri MIC ctia colistin.

MIC (pg/ml)

<0,25 0,25 0,5 L0 >2
Tan sb 47 71 24 2 0
Ty1é (%) 32,6 493 16,7 1,4 0

Bing 5 cho thy, phan b6 dai MIC colistin tir <0,25-1
pg/ml. 1/3 s6 chung c6 MIC<0,25 ug/ml, 1/2 s6 chung c6
MIC=0,25 pg/ml va chua cé ching nao khang colistin.

144 chung A. baumannii dugc nghién cuu voi 9 loai
khang sinh dugc thir nghiém, két qua la 7/9 khang sinh da bi
khéang tr >70,8% va MIC, , MIC rét cao (MIC,, va MIC,,
cta 3 khang sinh carbapenem lan hro“[ la 32-64 ug/ml va >64
pg/ml; ceftazidime, cefepime 1a 128 pug/ml va >128 pg/ml;
levofloxacin 1a 64 pg/ml va >64 pg/ml; amikacin déu >256
pg/ml). Minocyclin c6 ty I¢ khang chua cao (21,5%) nhung ty
1¢ trung gian 1a 13,2% nén ty 1¢ nhay cam chi la 65,3%. 100%
s6 chiing nhay cam véi colistin.

Hién tai, A. baumannii da phat trién dé khang v6i hau hét
cac khang sinh hién ¢6 va da khang khang sinh (MDR) dugc
ghi nhén rong rai. MDR la kiéu d& khang rat thuong gip & A.
baumannii [2, 5]. Ty 1¢ MDR & 4. baumannii thugc cac nudce
OECD (T6 chirc hop tac va phat trién kinh té) dao dong tir
27,3-86,5% va ¢ cac nudc khong phai OECD la 69,9-90,8%
[2]. MDR & A. baumannii cao hon nhiéu P aeruginosa (82 so
v6i 42,8%) [11]. Diéu nay dugc 1y giai boi cac yéu to quyet
dinh dé khang khang sinh ¢ 4. baumannii thuong dugce két
hop trong cac yéu t di truyén di dong, nhu trinh tu chén
(Insertion sequence - IS), transposon, gen cassette, integron
va cum gen khang (Resistance island - RI) [3]. Integron la co
ché di truyén cho phép vi khuan thich nghi, phat trién va dic
biét 1a phat trién tinh dé khang khang sinh thong qua viée thu
nhan, luwu giit va biéu hién cua cac gen méi. Nhiéu nghién clru
cho thdy integron c6 vai trd quan trong trong phat trién tinh
MDR & A. baumannii. Integron c6 lién quan dang ké v6i kha
ning d& khang mot s6 khang sinh nhat dinh, bao gdm beta-
lactam, aminoglycosides, quinolones [12].

Ty ¢ khang khang sinh trong nghién ctru ctia chung t6i cling
tuong tu mirc d6 khang ciia cac chiung A. baumannii & chau A
[8]: trong s6 253 A. baumannii, 82,5% khang carbapenem; ty
1¢ khang véi cac khang sinh khac (ngoai trir polymyxin) cling
rat cao: 86,5% (ceftazidime), 76,2% (gentamicin), 89,7%
(ciprofloxacin), 86,1% (piperacillin-tazobactam).

Ty 1¢ va mtrc 46 khang khang sinh ¢ nghién ctru ctia chiing
toi cao hon kétv qua nghién ctu trén cac ching A. baumannii
gdy nhiém khuan huyét & mot sb bénh vién thudc 3 mién cta
Viét Nam nam 2011-2012 [9]: ty 1¢ khang carbapenem la 83,3
so v6i 51,2%; MIC_ va MIC_, ctia carbapenem tuong tng la
32-64 va>64 pg/ml so véi 8 va 16 ug/ml. Nhu vay, da c6 su
phat trién mirc d6 khang khang sinh rat nhanh theo thoi gian
O cac chung A. baumannii.
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Theo mot phan tich vé mirc d6 khang khang sinh cta 4.
baumannii toan cau: chi trong 11 nam (2006-2016), ty 1& dé
khang ctia 4. baumannii d6i v6i imipenem da tang tir 23,8 1én
73,9% & cac nudc OECD. Sy gia tang ty 1€ khang khang sinh
¢ cac nu6c OECD nhanh hon so v6i cac nu6e khong thuge
OECD trong 11 nam qua. Hién nay, ty 1€ nay gan tuong tu
nhau (73,9 va 77,8%), cac nudc déu phai d6i mat véi mic do
nghiém trong cua tinh trang dé khang khang sinh [2].

10 nam trude day, carbapenem la khang sinh dugc st dung
nhu 12 lya chon cudi cung cho diéu tri tryc khudn Gram Am da
khang. Nhung hién nay, cac khang sinh nay da gan nhu khong
con tac dung voi A. baumannii. Trong nghién ctru nay, ca 3
khang sinh carbapenem 1a imipenem, meropenem, doripenem
déu da bi khang 83,3%; MIC, (32-64 pg/ml) va MIC,; (264
pg/ml) cao hon rat nhiéu (>16 lan) 50 voi tidu chuan nhay cam.
Ddi vai cac chuing con nhay cam v6i carbapenem, MIC<0,5
pg/ml 1a chu yéu; khong c6 chung nao MIC ¢ mirc d6 trung
gian. Con dbi v6i cac ching dé khang, MIC=32-64 pg/ml 1a
chii yéu. Tuy nhién, trong 3 khang sinh nhém carbapenem
thi doripenem c6 MIC thap hon (=16 pg/ml) 1a 18,1% so véi
4,2% va 3,5% cia imipenem va meropenem. Trong khi, ty 1&
imipenem c¢6 MIC>64 pg/ml 14 nhidu nhat (21,5 so véi 3,5
va 1,4% cua meropenem va doripenem). Diéu nay 1a phu hop
do doripenem it bi thuy phan boi nhiéu loai beta-lactamase
nhom A, C, D so v6i imipenem va meropenem; thily phan
doripenem bai beta-lactamsae chiam hon tir 2 dén 150 1an so
véi imipenem ngoai trir SPM-1 [13].

Két qua xac dinh gen ma hoa carbapenemase: 100% sb
chung mang gen bla 79,9% chung mang gen bla

0X4-51° 0X4-23"

Gen bla,,, . va bla,, chiém ty 18 thip (5,6 va 6,3%).
Khoéng c6 chung nao mang gen blaOXA_M, bla,,, blaMM,
blay,, blay,, bla,, . Cac chung chi co blao)@ 5, (16,0%) co

ty 1¢ khang khang sinh thip hon nhiéu so vdi cac chung co
>2 gen ma hoa carbapemase (vdi p<0,01) [ngoai tru ching
mang 2 gen bla,, . . +bla,,, .. (1,4%) connhay cam 100% voi
carbapenem]. 100% cdc chung c6 bla,,,, .. khing carbapenem
vaty 1¢ MIC=64 ug/ml cao. Céc ching c6 bla,,,  khikethop
vai cac gen khac thi kha nang khang carbapenem 1a 100%.

Két qua nghién ctru cua chung t6i ciing tuong ty mot s6
nghién ctru khéc. Gen bla,, ., nam trén nhiém séc thé, 1a gen
ndi tai tw nhién cua 4. baumannii va né thuong khong dan
dén khang carbapenem trir khi c6 mét trinh tw chén -IS4bal
dugc dua vao khu vure promoter va gdy qua biéu hién cta gen
bla,,, ;,[14]. Tuy nhién, ty 1€ bla,, ;, c6 ISAbal thu(‘mg’thép,
nén céc chung chi ¢6 bla,, , ;, thuong van nhay cam tot véi
carbapenem [15]. Tuong ty OXA-51, OXA-58 6 4. baumannii
c6 hoat tinh thuy phan carbapenem yéu, nén cac chung néu

chi ¢6 bla,,, . thudng van nhay cam véi carbapenem.

Nguoc lai, OXA-23 1a loai carbapenemase thuong
giap nhit & Acinetobacter khang carbapenem trén toan thé
gioi. Khac véi bla,, ., bla,,, . thuong c6 ISAbal & ving
promotor va c6 kha nang d¢ khang manh véi carbapenem, con
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ddi v6i chung khong c6 ISAbal thi c6 thé van nhay cam voi
carbapenem [15].

Gen bla,,,, , ngay cang dugc phat hién nhiéu & cac ching
A. baumannii trén toan thé gioi. O Acinetobacter, bla,,,.,
thuong nam trong transposon hdn hop Tni25 véi trinh tu
chén ISAbal25 & 2 dau cta gen. Cac ching chira gen bla,,,,.,
0 IS4bal25 c6 MIC d6i v6i cac khang sinh carbapenem cao

hon rat nhiéu so véi chung khéng c6 IS4bal25 [16].

Hién nay, A. baumannii di dé khang duoc véi hau hét cac
khang sinh hién c6, chi duy nhat colistin con tac dung. Trong
nghién curu nay, chua phat hién ching 4. baumannii khang
colistin va phan b6 dai MIC cuia colistin tir <0,25-1 pg/ml; 1/3
s6 ching c6 MIC<0,25 pug/ml, MIC,=0,25 pg/ml, MIC, =0,5
ng/ml. Két qua cua ching t6i ciing tuUng tr mot nghlen ciu
trén céc chung 4. baumannii phan 1ap tai Khoa Biéu tri tich
cuc, Bénh vién Bach Mai (2011-2015) [13]: MIC,, colistin tir
0,19-0,5 pg/ml, thap hon so voi P aeruginosa (1 2 pg/ml).
Tuy nhién, ciing can lwu rang di xudt hién ching A. baumannii
c6 MIC=1 pg/ml va khi sir dung ngay cang nhiéu colistin hon,
rit c6 thé s& xuét hién cic chung c6 gia tri MIC cao hon. Dot
bién khéng colistin rat d& xay ra khi diéu trj bang colistin ¢ 4.
baumannii va P. aeruginosa. Do vay, giam sat MIC colistin
1 rit quan trong dé co thé tinh toan lidu diéu tri cho phu hop.

Theo hiéu biét ctia ching t6i, chua co nghién ciru nao &
Viét Nam cong bd vé dé khang colistin & A. baumannii. Tuy
nhién, di c6 nhidu bao co vé khang colistin & A. baumannii
trén thé giéi [17]. Theo nghién ciru ciia Matuschek va cong
su (2018) [7] cho thay, két qua ciia mot s6 phuong phap xéac
dinh MIC cua colistin khong dong nhat, c6 thé cho két qua dé
khang gia hoac nhay cam gia. Gia tri MIC colistin khong chi
lién quan voi két qua nhay/khang ma con lién quan téi viée
tinh liéu colistin trong diéu tri, nén mot két qua thur nghi¢ém
chinh xéc 1a rat can thiét va quan trong.

£ ~
Ket luan

C6 mébi lién quan giita mirc d6 khang khang sinh nhém
carbapenem vOi sy xut hién cua gen bla .- Colistin tr¢
thanh “vii khi” cudi cung trong diéu trj nhlem trung nghiém
trong do A. baumannii da khang.

LOI CAM ON

Nghién ctru nay st dung kinh phi cua dé tai cépv nha nudc
“Danh gia thyc trang khang khang sinh cta vi khuan tai Viét
Nam, xac dinh déc diém chu trac gen va yéu to lién quan
cua cac vi khuan khang thude thuong gip ¢ Viét Nam”, ma
s6 HNQT/SPDP/02.16 (1/10/2016-30/3/2019). Chiing tbi xin
trn trong cam on.
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