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Acinetobacter baumannii is one of the common Gram-negative
bacteria causing hospital-acquired infections, posing a serious global
health threat due to its ability to resist multiple antibiotics and rapid
reproduction. Thirty strains of Aci. baumannii resistant to antibiotics
were studied using next-generation genome sequencing techniques,
combined with bioinformatic analysis to identify genetic
characteristics, gene groups related to pathogenicity and multidrug
resistance. The research results showed 11 different sequence types
(ST), in with ST2 being the most prevalent (36.67%). Among the 30
isolates, there were 28/30 (93.33%) exhibited resistance to three or
more types of antibiotics, with all isolated strains resistant to
ampicillin, whereas showing lower ratio resistance to ciprofloxacin,
cefoxitin, and trimethoprim (3.33%). All multidrug-resistant strains in
the study contained virulence genes. These findings indicate the
circulation of multidrug-resistant Aci. baumannii strains in several
major hospitals in Hanoi, helping doctors ensure effective treatment
and reduce bacterial resistance, thereby minimizing patient mortality.
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Acinetobacter baumannii (Aci. baumannii) 1a mét trong nhing loai vi
khuan Gram am gay nhiém triing bénh vién phé bién, tr thanh méi de
doa nghiém trong di vai y té toan cau do kha nang chéng lai nhiéu
loai khang sinh va kha nang sinh san nhanh chong. Ba muoi chung vi
khuan Aci. baumannii khang thudc dugc nghién ctiu bang ky thuat giai
trinh tu gen thé hé mai, két hop phan tich tin sinh cho phép xéac dinh
duoc dic diém hé gen cua vi khuan, cac nhém gen chirc ning lién quan
dén kha ning gdy bénh va da khang thudc. Két qua nghién ctu cho
thdy ¢6 11 sequence type (ST) khac nhau, trong d6 ST2 1a phé bién
nhét (36,67%). C6 28/30 chung (93,33%) c6 kiéu hinh khang tir ba loai
khéng sinh tré 1én, trong d6 100% céc chung phan lap déu cé kiéu hinh
khang ampicillin, nguoc lai, dé khéang thép véi cac khang sinh
ciprofloxacin, cefoxitin va trimethoprim (3,33%). T4t ca cac chung da
khang trong nghién ctru déu 1a chung cé chira gen yéu té doc lyc. Tir
céc két qua thu dugc c6 thé biét tinh hinh nhidm khuan Aci. baumannii
da khang thudc Iuu hanh tai mot s bénh vién I6n trong thanh phé Ha
Noi, giip bac si bao dam diéu tri, giam kha ning dé khang cua vi
khuan, tir d6 giam thiéu tir vong bénh nhan.
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1. Giéi thigu

Hién nay, trén thé giéi ciing nhu tai Viét Nam, Aci. baumannii 1a nguyén nhan hang dau gay
nhiém khuan bénh vién, c6 thé din dén nhiéu loai bénh nhu nhidm trang huyét, nhidm tring vét
mo, nhiém trung duong tiét nigu, viem phdi va viém mang ndo mu, dac biét ¢ nhiing bénh nhan co
hé mién dich suy yéu hoic da cé cac thu thuat y té phuc tap [1], [2]. T6 chic Y té Thé gisi gan day
da cong bd danh sach cac céac vi khuan khang khang sinh gay nguy hiém 16n d6i v6i suc khoe con
nguoi. Danh sach dugc chia theo 3 cap d6 uu tién cua WHO vé danh gid va phat trién thude khang
sinh méi. Pang chua y, Aci. baumanni dugc xép vao mic do uu tién 1, biéu thi mic do nguy hiém
cao nhat [3].

Sy phat trién va sy lan rong caa vi khuan Aci. baumanni khang thudc 1a mot van dé phuc tap.
Tai Viét Nam, vi khuan Aci. baumannii da khang thuéc (MDR-Ab) ciing c¢6 xu huéng lan rong ra
cong ddng va la méi de doa 16n cho sic khoe con ngudi. Trong nghién cau caa Tran Linh Son
nam 2022, cho biét Aci. baumannii khang 75% véi tobramycin va 100% vai cefazolin, chi con
nhay v6i mét vai khang sinh nhu colistin (91%), trimethoprim/sulfamethoxazole (50%) hay
tobramycin 22% [4]. Theo khao sat cua mot nhoém nghién ciu dén tir Pai hoc Linkoping (Thuy
Dién) da thuc hién diéu tra trén 2.200 bénh nhan tai 12 bénh vién tai Viét Nam va canh béo vé
nguy co gia ting cua vi khuan duong rudt khang thude carbapenem (CRE) tai cac bénh vién Viét
Nam nhu E.coli, Klebsiella sp, Enterobacter sp. Nghién ctru cho thay ban dau chi c6 mét trong s6
tam bénh nhan nhap vién mang vi khuan siéu khang thudc, nhung nira thang nam vién, sé luong
nay tang 1én 7 nguoi [5].

Aci. baumannii khang da thudc nghia 1a khang lai it nhét ba loai khang sinh khac nhau, do d6
lam giam cac lya chon diéu tri cho bénh nhan va béc si trong nhiéu co s cham soc sic khoe [6],
[7]. C6 nhiéu co ché khang thudc ciia Aci. baumannii nhu kha ning chuyén gen qua ngang giita cac
chung va loai thong qua cac phan tir di dong nhu plasmid, transposon va integron giup vi khuén
khéang thudc khi d6i mat véi céc loai khang sinh khéac nhau, nhung nguy hiém nhat 1a co ché truyen
gen khang thude [8], [9]. Su két hop ciia cac co ché bao gdm biéu hién beta-lactamase, thay doi tinh
khong tham cua mang té bao, ting cudng hoat dong cua bom thai, topoisomerase va DNA gyrase la
nhiing yéu t6 gop phan vao su khang thubc cua Aci. baumannii [7]. Tuy nhién, nghién ctu Vé co
ché khang thudc qua gen va ung dung cac ky thuat gidi trinh tu gen dé xac dinh céc gen lién quan
dén tmh khéang thudc cua vi khuan Aci. baumanni van con han ché. Cac nghién ciru trude day da
chi ra rang, Aci. baumanni cé nhiéu nhém gen chtic ning trong hé gen ciia minh, trong d6 nhom
gen khang thudc, gen doc luc va gen dich cua thude 1a quan trong nhat [10]. Cac nhém gen nay
quyét dinh tinh khéng thudc ctia vi khuan va khac nhau giita cac chung duoc phan Iap tai vi tri khac
nhau trén the gioi [11].

Mot s6 gen doc quan trong cua chung Aci. baumannii nhu san xuat colicin V (cvaC), soi tron
(csg) cd trach nhiem bam dinh, protein siderophore aerobactin (iutA) cung Cap st va ngoai doc tb
c6 tac dung gay doc té bao yéu t6 hoai tir (cnf) [12]. Mét trong nhirng yéu t6 doc luc quan trong &
Aci. baumannii la phopholipase C (PLC) va D, thuy phan phospholipid, tao diéu kién cho sy lay lan
cia nhiém trang ¢ vat chu [13]. Mot s6 gen doc thu'(mg lién quan dén kha ning san xuat cac
enzyme B-lactamase, dac biét la B-lactamase nhom D va nhom B (MBLs - metallo-p-lactamase),
gip vi khuan nay khang thudc. Ngoai ra, cac yéu td trinh tu chén (Insertion sequence - IS) ciing
dong vai trd quan trong trong di chuyén va biéu hién cia cac gen p-lactamase loai OXA, gop phan
dén su khang thudc cua vi khuan nay [14].

Mic du di c6 nhiéu nd luc dé kham pha ra dic diém khang nhiéu loai thudc va vo sé yéu t6 doc
luc khién vi khuan nay tré thanh méi de doa nghiém trong dbi véi stic khoe cong dong trén toan thé
gi6i, nhung no van tiép tuc lam cac nha nghién ciru béi rdi do ban chit thich nghi cao, phat sinh dot
bién dé dap tng voi mot moi trudng nhét dinh. Sy ton tai dai dang cua Aci. baumannii trong moi
truong 1am sang ciing cho phép no tiép xtc gan vat cha tiém nang, tao diéu kién cho nhigm trung va
xam chiém. Trong nghién ciiu nay, ching t6i danh gia dac diém phan tur gen c6 lién quan cac yeu t6
doc hee va kha ning da khang khang sinh cta vi khudn, dic biét dé cap dén co ché bénh sinh hinh
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thanh Kiéu hinh d6 ¢ Aci, baumannii da khang thudc phan Iap dugc tai mot s bénh vién & Viet
Nam, va ly giai mot so6 co ché gilp céc tac nhan gay bénh nay lay nhiém thanh céng cho vat cha
cua chung.

2. Poi twong va phwong phap nghién ctiu
2.1. Poi twong nghién ciru

Ba muoi mAu vi khuan Aci. baumannii da duoc nudi cdy, phan Iap tai Khoa Vi sinh cia Bénh
vién 103, B(i:nh vién Trung wvong Quan doi 108 va mot s6 bénh vién da khoa khac trén dia ban Ha
Noi. Cac mau vi khuan nay dugc bac sy chuyén nganh vi sinh y hoc cua cac bénh vién trén xac
nhan. Chung Aci. baumannii dugc dinh danh va thir nghiém nhay cam khang sinh bang hé thong
dinh danh va khang sinh d6 ty dong Phoenix, BD.

2.2. Phwong phdp nghién ciru
2.2.1. Gidi trinh tw hé gen cua cac chuing Aci. baumannii

Céc chung Aci. baumannii dwoc giai trinh ty hé phién ma bang cong nghé giai trinh ty gen thé
hé mai cua lllumina.

2.2.2. Phuong phap tin sinh hoc

Chat luong trinh tu duoc kiém tra bang phan mém FastQC. Cac trinh tu adapter va trinh ty
kém dugc loai bo bing phin mém Trimmomatic 0.32. C4c trinh ty tinh sach cé chat luong Q30
dugc lap rap de novo bang phan mém Geneious R11, sau d6 dugc chi thich chirc ning cac gen
bang cac co s dir liéu khac nhau nhu: RAST, PATRIC 3.5.2, BASys va phan mém Geneious
R11. Bé xac dinh gen khang khéang sinh va gen yéu té doc luc, céc trinh tu dugc so sanh véi cac
co s¢ dir liéu nhu ResFinder, ARG- ANNOT, CARD va PATRIC 3.5.2.

3. Két qua
3.1. Két qud khdng khdng sinh ciia cdc chiing Aci. baumannii phin lgp

Panh gia kha nang khang khang sinh cua 30 chang Aci. baumannii vai mét s6 loai khang sinh
chon loc. Tir két qua tong hop ¢ Bang 1 cho thay ty 1é khang ampicillin 1a 100%, khang
meropenem la 86,67%. Ca hai khang sinh nay déu thugc nhém khéng sinh B-lactam, thuéc nhém
khéng sinh manh nhat. Aci. Baumannii khang kanamycin thuoc nhém aminoglycoside véi ty 1&
cao (83,33%). Céac chung Aci. baumannii dé khang vai cac khang sinh ciprofloxacin, cefoxitin,
trimethoprim théap (3,33%).

Bang 1. Két qua dé nhay khang sinh cua Aci. baumannii

. . bé khang
Khang sinh $6 lwong miu Ty 18 %
Gentamicin 23 76,67
Kanamycin 25 83,33
Amikacin 20 66,67
Streptomycin 24 80
Rifampicin 3 10
Ampicillin 30 100
Meropenem 26 86,67
Ceftriaxone 6 20
Chloramphenicol 4 13,33
Erythromycin 22 73,33
Azithromycin 22 73,33
Sulfisoxazole 18 60
Tetracycline 17 56,67
Ciprofloxacin 1 3,33
Cefoxitin 1 3,33
Trimethoprim 1 3,33
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3.2. Két qud dinh danh cdc chiing Aci. baumannii phén lip

Hé gen cua 30 miu nghién ciru dugc chu giai bang cong cu phan tich genome ty dong Prokka
va so sanh v6i hé gen chii giai clia cac chung tham chiéu phd bién, bao gdm Acinetobacter
baumannii ATCC 17978 (CP000521), AYE (CU459141), ACICU (CP000863), ABO0057
(CP001182), BJAB0686, BJAB07104 va BIAB0715. Core genome dugc xac dinh sir dung phan
mém Roarry, mét gen dugc xac dinh 14 core gen khi ¢6 voi d6 tuong ddng t6i thiéu 95% trong
trinh tu axit amin va xuét hién trong 99% s6 lugng mau. Tir két qua dong hang ctia core gen tir
Roarry, xdy dung cdy phan loai theo Maximum-likehood (ML) str dung phan mém RaxML. Két
qua thu duoc 11 sequence type khac nhau, trong d6 c6 2 sequence type chiém ty 16 16n 1a ST2 va
ST571. ST2 1a pho bién nhét (11/30 ching); dting thir 2 14 ST571 (6/30 chung). Cac ST25,
STS575 va ST164 c6 2/30 chung, riéng ST1160, ST52, ST161, ST119, ST1336, ST16 va ST193
chi xuat hién 1/30 chung.

3.3. Két qud phén tich cdc nhém gen é cdc chiing Aci. baumannii phén lip
3.3.1. Nhoém gen khang khéng sinh

Panh gia kha nang khang khang sinh ctia Aci. baumannii giup cung, cép thong tin chi tiét vé
dic diém khang khang sinh theo timg chung. Trong nghién ciru nay, két qua cho thdy c6 28/30
ching (93,33%) c6 biéu hién kiéu hinh da khang sinh. Phan tich de novo két qua giai trinh tyr
cing phat hién c6 283 gen khang khang sinh bao gdm 105 gen khang khang sinh nhém p-lactam,
57 gen khang nhom aminoglycoside, 44 gen khang nhom macrolide, 27 gen khadng nhom
streptomycin va 24 gen khang nhom sulfonamides. Ngoai ra, con phat hién dugc 26 gen khang
khéang sinh nhém rifamycin, chloramphenicol, tetracyclines, trimethoprim va florfenicol. Cac gen
lién quan t6i khang khang sinh nhom B-lactam - phan nhém khang sinh manh nhat duoc xéc dinh
c6 mat trong hé gen cua toan bo 30 chung Aci. baumannii nghién ctru. Trong do, dai dién 1a gen
blaADC-25 ¢6 trong 29 chung (96,67%) va gen blaOXA-23 ¢6 ¢ 23 ching (76,67%). Két qua thu
duogc cling cho thay rang, cac gen armA cé trong 20 chung (66,67%) hay gen aph (6)-1d c6 & 18
chung (60%) déu thudc nhém khang sinh aminoglycoside (Hinh 1).
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Hinh 1. Si phan bé gen khang khang sinh trong 30 chuing Aci. baumannii nghién cizu
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3.3.2. Nhém gen yéu to dic luc (Virelence gen)

Hién nay, cac gen lién quan dén doc luc ciia Aci. baumannii di dwoc nghién ctru va phat hién,
tuy nhién chirc ning va co ché hoat dong cuia phan 16n cac gen nay van chua duge nghién ciru
day du. Trong nghién ciru ndy, c6 téng cong 48 gen doc luc duoce xac dinh. Cac gen ompA, adeF,
adeG, adeH, pgaA, pgaB, pgaC, pgaD, plc, plcD, IpsB, IpxA, IpxB, IpxD, IpxL, IpxM, barA, barB,
basA, basB, basC, basD, basF, basG, bash, basJ, nhom gen bau, entE, bfmR, bfmS, pbpG c6
trong tat ca cac chung Aci. baumannii. Tuy nhién, mot sé gen nhu gen bap, cSUA/B, CSUA, csuB,
csuC, csuD, csuE, IpxC, basJ, hemO, abal, abaR c6 ty 1& thap tir 4,16% (2/48) dén 22,91%
(11/48) (Hinh 2). Céac gen nay cd vai trd trong qua trinh gy bénh va c6 thé co vai tro ddi voi
khang khang sinh ¢ Aci. baumannii.

<L
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Hinh 2. Sir phan bé Virelence gen trong 30 ching Aci. baumannii nghién citu
4. Thao lugan

Phan tich su trong ddng vé sequence type (ST) giita ba muoi ching Aci. baumanni thu thap tir
cac bénh vién I6n tai Ha Noi cho thay cd su da dang gen gita cac chung, vai 11 sequence type
khac nhau dugce xac dinh. Trong sb d6, ST2 va ST571 1a hai nhom 16n nhét. bang cha y, hai ST
chiém wu thé mang nhiéu cdu hinh gen khang khéng sinh riéng biét, nhu: bla OXA-23 - mphE -
mSsrE - aph3'la — armA — strA — strB - sullll -bla TEM - tetB d6i véi ST2 va bla OXA-23 — mphE
— msrE — aadA — armA — sull - bla TEM cho ST571 [4]. Pay 1a hai nhém phé bién khong chi tai
Viét Nam ma con trén toan thé gisi. Cac két qua ndy phan anh muac do phd bién va kha ning lay
lan ctia ST2 tai Viét Nam va Pong Nam A [15], ¢6 thé lién quan dén chia sé thiét bj y té hoac
chuyén bénh nhan gitta cac khoa va cac bénh vién. Cac két qua nay ciing tuong tw V&i nghién ctru
ciia Kumkar (2023) d3 quan sat thiy sé luong l6n cac chang phan lap tur An Do thuoc genotype
ST2 [8]. Viéc dinh danh qua ST nay rat quan trong, n6 cho thay sy luu hanh ciia cac chung vi
khuan Aci. baumanni da khang thu6c cua Viét Nam.

Kha nang khang khang sinh cua Aci. baumannii la mot van dé cap bach trong y hoc hién dai,
déc biét khi vi khuén nay thuong gdy ra cac nhiém trung nghiém trong va kho diéu tri. Nghién
ctru cho thay tat ca cac chung vi khuan dugc kiém tra déu c6 cac gen khang khang sinh, gidng véi
nghién ctru cta Jale va cdng su (2015) [2] khi phat hién cac gen khang B-lactam nhu blaADC-25
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va blaOXA-23, gen khang aminoglycoside armA va aph(6)-Id xuit hién phé bién [9], [16]. Cac
gen khang p-lactam nhu blaADC-25 va blaOXA-23 rat quan trong vi chung mi héa enzyme p-
lactamase, 1am mét tac dung cua B-lactam, mdt nhom khang sinh chinh bao gém penicillin va
cephalosporin. Piéu nay lam giam hiéu qua cta nhiéu loai khang sinh thuong ding. Tuong tu,
cac gen khang aminoglycoside nhu armA va aph(6)-ld ma héa enzyme bién d6i aminoglycoside,
dan dén viéc khang lai nhom khang sinh nay, duoc sir dung rong rii trong diéu tri nhiéu loai
nhiém trung [14]. Ngoai ra, trong d¢ khang khang sinh nhdm MLS (Macrolide, Lincosamide va
Streptogramin B), c6 hai gen mphE va msrE lién quan dén kha ning khang lai erythromycin
(macrolisade) va streptogramin. Cac két qua nay ciing duoc cong bd & cac chung da khang thude
khac twong tu nhur nghién ctru cia Nguyén Si Tuan va Pham Hung Van [17]. Tuy nhién, trong
nghién ctru nay, xuét hién cac gen tet(B) va dfrA18 khang tetracycline va trimethoprim khac véi
nghién ctru cua hai tac gia trén. Nhing khac biét nay c6 thé dwoc giai thich bang sy bién doi di
truyén ctia Aci. baumannii va ap luc lwa chon tir cac loai khang thudc trong méi truong diéu tri.
Sy hién dién cta nhiéu co ché khang khang sinh trong ciing mét chung vi khuan cho thdy kha
ning thich nghi va bién d6i nhanh chéng ciia Aci. baumannii dudi ap luc khang sinh, dit ra thach
thirc 16n cho cac nha nghién ciru va bac si trong viée phat trién cac phuong phéap diéu tri hiéu qua
va kiém soat sy lay lan ctia cac chung vi khuan khang thudc [9].

Céc chung Aci. baumannii khang thudc dugc cho 1a co kha ning gay doc cao hon, lam ting
mirc d6 nghiém trong cta cac nhidm tring ma chung gy ra [2]. Nghién ctru da chi ra sy phan bd
clia 48 gen lién quan doc luc trong 30 mau Aci. baumannii, trong 6 hau hét cac chung déu chira
cac gen lién quan doc luc c6 vai tro quan trong trong qua trinh tuong tac giira vi khudn va vat
chu. Piéu nay ching to kha ning gdy bénh rit cao cia cac chung vi khuén nay. Theo nghién ctru
cia Loehfelm va cong sy [18], mang sinh hoc la mot yéu to doc luc quan trong cua Aci.
baumannii. Ho phat hién rang su phat trién va d6 diy ctia mang sinh hoc truéng thanh, ciing nhu
d6 bam dinh gitra cac té bao, co lién quan chat ché dén protein thuoc ho Bap (dugc ma hoa bdi
gen bap). Cac nghién ciru trude d6 ciing chi ra tan sudt phat hién gen bap 1a rat cao chiém 92% ¢
Iran, 94% & Hoa Ky [10] va 100% ¢ Han Quoc [19]. Tuong tu ¢ nghién clru nay tan suat phat
hién gen bap 1a 80%. Dleu nay chi ra rang hau hét Aci. baumannii c6 thé c6 kha ning hinh thanh
mang sinh hoc va co yeu td doc luc.

Aci. baumannii sir dung mot hé théng thu thap sit manh mé dé ton tai trong méi truong cha
thiéu sat. Hé thong nay bao gom cac gen bau (bao gom bauA, bauB, bauC, bauD, bauE, bauF),
bar (barA, barB) va bas (nhu basA, basB, basC, basD, basF, basG, basH, basl, basJ) [20].
Acinetobacter 1a mot loai siderophore quan trong, dugc tong hop tir DHBA, threonine va
hydroxyhistamine thong qua cac protein dugc ma hda bdi cum gen nay. Sau do, acinetobactin
duogc van chuyén ra khoi té bao bang hé thong efflux siderophore ABC (bao gom barA va barB),
va phtic hop sit-acinetobactin dwoc nhap vao té bao qua céc thu thé bé mat (bao gdbm bauA,
bauB, bauC, bauD, bauE, bauF). Qué trinh nay rat quan trong dé Aci. baumannii c6 thé thich
g va sbng sot trong moi truong ¢ it sit cua chi mang [2]. Nghién ciru ciing chi ra céc gen bau,
bar va bas déu cd ¢ trong tat ca cac chung. Cac két qua nay dic biét cho thiy su da dang di
truyén cua céc chiing Aci. Baumannii ¢6 thé anh hudng dén tinh doc lyc cua Aci. baumannii.

5. Két luan

Ba muoi chung phan 1ap tir cac bénh vién thude dia ban Ha Noi co ty 1€ khang nhom B-lactam
va aminoglycoside cao trén 85% cho thay tinh trang khang thudc cua vi khuan dang dang lo ngai
¢ cac bénh vién I6n tai Ha Noi. Trong do, da so cac chung vi khuan déu dugc xac dinh 1a da
khang, gay nguy hiém dang ké ddi véi sic khoe Cong dong. Tat ca chung nghién ctru déu co chira
gen gay doc td. Viéc phan tich toan bo hé gen cia cac chung vi khuan nay cung cap thong tin vé
gen doc luc, gen khang thudc hién c6 cua Aci. baumannii, dong thoi hd trg cac nghién ctu sau
nay vé co ché phan tir cua khang khang sinh va sinh bénh hoc cua loai vi khuan nguy hiém nay.
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Loi cam on

Nghién ciru nay duoc tai tro boi Quy Phat trién Khoa hoc va Cong ngh¢ Qudc gia Viét Nam
(NAFOSTED) theo ma s6 tai tro 106.04-2020.08.
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