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PAT VAN PE

Viém phoi lién quan thd may (VPLQTM) xuét hién sau khi ngudi bénh dugc
dit noi khi quan va thé may tir 48 gid tré 18n ma khong cé cac biéu hién triéu chiing
lam sang va u bénh tai thoi diém dat noi khi quan. VPLQTM la mot bénh 1y thudng
gap tai khoa hoi suc, chiém ty 1¢ 8-10% céc bénh nhan va khoang 27% & bénh nhan
thd may. Ty Ié tir vong 6 nhom nguoi bénh VPLQTM dao dong tur 20 - 50% tham
chi 1én téi 70% néu 1a VPLQTM do vi khuan da khang khang sinh. VPLQTM lam
kéo dai thoi gian thg may va thoi gian nam vién, tang chi phi diéu tri, ting ganh
nang cho hé théng y té va cho ngudi bénh, tang ty Ié tir vong [9]. Mot s nghién cau
gan day tai cac trung tam hoi stc cap ctu ¢ Viét Nam cho thay ty Ié mac VPLQTM
& nguoi bénh thé may trong khoang tir 29,4 — 43,3% tuy thudc vao khu vuc dia ly
va co s¢ diéu tri [1][10][12]. Dir liéu vé cin nguyén gy bénh VPLQTM ghi nhan
cac vi khuan Gram am gap pho bién, ndi bat 1a Acinertobacter baumannii
[11[31112].

Tinh hinh vi khuan khang khang sinh va da khang khang khang sinh ngay
cang gia ting 1am cho viéc diéu tri tré nén kho khin hon, dic biét trong cham soc va
diéu tri nguoi bénh VPLQTM. Theo mét sd nghién ctu trén thé gidi, ty 18 khang
carbapenem cua Acinertobacter baumannii la khoang 60%; va khang
aminoglycoside 1én dén 67,3% tai cac trung tam hoi stc tich cuc (ICU: Intensive
Care Unit) [33][37]. O Viét Nam, mot nghién ciu tai Khoa Hoi stc tich cuc, Bénh
vién Cho RAy cho thay ty Ié khang carbapenem cua Acinertobacter baumannii trén
80%. Tuong ty, tai Bénh vién Nhi¢t déi trung wong, > 90% cac chung
Acinertobacter baumannii phan lap tr nguoi bénh VPLQTM da khang vai cac
khang sinh dugc thir nghiém [4]. Nhitng con s6 trén phan anh mirc do khang khang
sinh nghiém trong cua lodi vi khuan nay, gay thach thac 16n trong viée diéu tri
nhiém tring tai cac don vi cham soc dic biét. Trong bbi canh dé, nghién ciru vé cac
dic diém kiéu hinh va kiéu gen khang khang sinh cuia Acinertobacter baumannii 1a
rat can thiét. Biéu nay gitp khdng chi xac dinh ty & khang thuéc ma con kham pha

cac co ché sinh hoc cua su dé khang khang sinh cua cac vi khuan nady, tir d6 mo ra



cac hudng diéu tri méi va chién lugc phong ngira hiéu qua ddi voi ngudi bénh
VPLQTM. Chinh vi cac 1y do d6, ching toi tién hanh thuc hién dé tai: “Phan tich
mdi lién quan gira kiéu hinh va mot sé kiéu gen khang khang sinh cua
Acinertobacter baumannii phan lap ¢ nguoi bénh VPLQTM tai Bénh vién Da khoa
Bac Ninh s6 1 nam 2026”.



MUC TIEU NGHIEN CUU

1. M6 ta dac diém phan bd va kiéu hinh khang khang sinh caa Acinertobacter
baumannii phan lap duoc & nguoi bénh VPLQTM tai Bénh vién Pa khoa Bic Ninh
$6 1 nam 2026.

2. Phan tich mot sé kiéu gen khang khang sinh bang real-time PCR va méi lién
quan véi kiéu hinh khang khang sinh cua Acinertobacter baumannii phan lap duoc
tu nguoi bénh VPLQTM.



Chwong 1
TONG QUAN TAI LIEU
1.1. Giéi thiéu vé viéem phéi lién quan thé may

Dinh nghia VPLQTM: Ia nhiém trung nhu md phdi xay ra sau 48 gid ké tur
khi nguoi bénh duoc thd may (qua dng noi khi quan, hodc canuyn mé khi quan),
ngudi bénh khdng trong thoi ky t bénh tai thoi diém bt dau dugc the may.

Tiéu chudn chdn dodn xdc dinh VPLQTM:

- C4c triéu ching xuat hién sau 48 gio ké tir khi dugc tho may (qua ong noi khi
quan, hoac canuyn mao khi quan).

- X-quang phoi: ton thuong méi hoic tién trién kéo dai trén 48 gio kém theo 2
dén 3 dau hiéu sau:

+ Nhiét do > 38,3°C hoac < 35°C.

+ Bach cau > 10000/mm?3, hoic < 4000/mm?®.

+ Procalcitonin tang cao hon.

+ Dom duc hoac thay doi tinh chat dom.

- Nubi cdy dich phé quan duong tinh.
(Theo quyét dinh 1493/QD-BYT ngay 22/4/2015 ciia BY trudng BJ Y té vé viéc Ban
hanh tai liéu chuyén mén Hudng dan chan dodn va xir tri héi sike tich cuec).
Tiéu chudn chin doin VPLQTM sém (VAP sém): VPLQTM xay ra trong vong 5
ngay sau khi thd may dat ndi khi quan.
Tiéu chudn chin dodn VPLQTM muén (VAP muén): VPLQTM xay ra 5 ngdy
hodc mudn hon sau khi thé may dat ndi khi quan.
(Theo Khuyén cdo chin dodn va diéu tri VPLQTM ciia Héi hé hdp va Hoi sikc cdp
cuu va ch(fng doc Viét Nam)

VPLQTM la mét bénh nhiém tring pho bién & ICU xay ra > 48 gio sau khi
dat noi khi quan (NKQ) ¢ nguoi bénh dang the may [13]. Céac triéu chiing 1am sang
phd bién nhat cua nguoi bénh VPLQTM Ia sét, ting s lugng bach cau, xuét hién
dom va su 6 mit ¢ tac nhan gay bénh [20]. VPLQTM c6 thé dugc chan doan khi
xuat hién tham nhiém phoi mai trong khi cac bénh nhu phu phdi, khéi u phoi va

nhdi mau phéi da duoc loai trir [15].



Ty 18 mic VPLQTM dao dong tir 5 dén 40 ca trén 1.000 ngay thé may, véi
ty 16 cao hon tai cac quéc gia dang phat trién nhu Viét Nam, noi diéu kién kiém soat
nhiém khuan con han ché. VPLQTM khong chi 1am kéo dai thdi gian nam vién va
thoi gian st dung may thd, ma con lam tang nguy co tr vong, voi ty 1€ tir vong udce
tinh tir 20-50%, dic biét khi tic nhan gdy bénh 1a cac chung vi khuin da khang
thudc. Ganh ning y té do VPLQTM thé hién rd qua viéc gia ting nhu cau sir dung
khang sinh phd rong, cac can thiép y té chuyén siu va ngudn lyc nhan luc y té.
Pong thoi, tir goc do kinh t&, VPLQTM lam ting dang ké chi phi diéu tri — khdng
chi do thoi gian nam vién kéo dai, ma con do phai sir dung céc thudc khang sinh thé
hé méi vt gia thanh cao. Tai Viét Nam, mdt $6 nghién ctru ghi nhan ré“lng chi phi
diéu tri bénh nhan VPLQTM c6 thé ting gap 2—3 1an so v&i bénh nhan khong mac
VPLQTM [3][9][27]. Nhu vay, VPLQTM khong chi 1a mot van dé y té nghiém
trong, ma con 1a mot ganh ning 16n dbi véi hé théng y té va kinh té, doi hoi su quan
tam dic biét trong cong tac phong ngira, giam sat dich t& va diéu tri hidu qua, dic
biét trong bdi canh ty 18 khang khang sinh ngay cang gia ting nhu hién nay.

Céc vi khuan gay VPLQTM xam nhap vao phéi chu yéu qua hai co ché: truc
tiép tir moi trudng bén ngoai qua dudng thd nhan tao (ng NKQ) hoic qua su xam
nhap caa vi khuan tir cc 6 nhiém tring khéc trong co thé. Viém phoi la phan tng
ctia co thé ddi véi sy xam nhap cua vi khuan. Sinh 1y binh thuong cua hé hé hap 1a
lam sach céc chat tiét tir thanh quan va hau hong théng qua hoat dong cua niém mac
hodc phan xa ho, trong khi ngudi bénh thé may s& khong cé su thanh thai cac chat
tiét trong hau hong [26]. Cac vi khuan dinh cu & miéng bét dau ting sb luong, cling
Véi chat tiét & duong tho s& di qua ong NKQ, dong thoi ¢d thé hinh thanh mang sinh
hoc roi dén phdi. Khi vi khuan xam nhap vao phdi, ching c6 thé gay viém, hoai tir
mo phoi va lam suy giam chic ning hé hap. Céac yéu té nhu tinh trang mién dich
suy yéu, su hién dién cua thiét bi y té, va viéc st dung thudc khang sinh c6 thé tao
diéu kién thuan lgi cho sy phét trién caa cac vi khuan khang thuée [18].

Theo béo cdo giam sat khang khang sinh tai Viét Nam caa Bo Y té nam 2022
dugc tong hop tir dit liéu ndm 2020 cua 16 bénh vién tir 10 tinh thanh cua mién Bic,

mién Trung, mién Nam tham gia vao hé théng giam sat khang khang sinh Quéc gia



cho thdy truc khuan Gram &m van chiém wu thé trong cic cin nguyén giy
VPLQTM phan lap dugc. Trong d6 ndi Ién 1a cac chung A.baumannii, P.
aeruginosa va Enterobacteriales chiém trén 90% cac chang vi khuan phan lap duoc
& nguoi bénh VPLQTM [3][11]. Céac tac nhan gay bénh thuong gap ¢ nguoi bénh
VPLQTM thay doi tuy thuéc vao thoi gian dit may thé. Trong trudng hop
VPLQTM sém xay ra trong vong 5 ngay sau khi thd may dat noi khi quan, cac vi
khuan nhay cam véi  khang sinh  nhu S.  aureus, Streptococcus
pneumoniae va Haemophilus influenzae la c&c tac nhan gay bénh chinh. Trong khi
do, trong treong hop VPLQTM muon xay ra 5 ngay hoac muon hon sau khi tho
may, dit noi khi quan, tac nhan gay bénh chinh 1a cac vi khuan khang nhiéu loai
thudc nhu P. aeruginosa va A. baumanii [3].

1.2. Téng quan vé Acinetobacter baumannii

A.baumannii 1a mot vi khuan gram am, khéng c6 roi thudc ho cau khuan, dé
dang tim thiy trong méi truong. Theo thoi gian, loai vi khuan nay da tién hda nhanh
chéng, tr mot sinh vat vo hai thanh mot tac nhan gay bénh nhiém trung co hoi ¢ ca
moi truong bénh vién va cong dong. A. baumannii cé thé gay ra nhiéu loai nhiém
trung khac nhau, bao gom nhiém tring huyét, nhiém trang duodng tiét niéu, viém
phoi, va nhiém tring vét thuong. Pac biét, A. baumannii 12 nguyén nhan chinh gay
VPLQTM tai cac don vi ICU, noi c¢6 s6 lwong ngudi bénh s dung may thé cao.
Hién nay, A.baumannii da khang nhiéu loai thudc, bao gom nhimg khang sinh duoc
coi nhu vii khi cudi cung dé diéu tri nhiém khuan nhu: carbapenem, colsitin va
tigecycline. Trung tdm Kiém soat va phong ngura dich bénh Hoa Ky di phan loai
A.baumannii nhu mot mbi de doa truc tiép dén suc khoe cong dong, trong khi To6
chuc Y té thé gisi dang kéu goi nghién ciru va phat trién khang sinh méi dé diéu tri
cac bénh nhiém tring do A.baumannii [17].

A.baumannii duoc dic trung boi kha ning dé khang tu nhién ddi véi nhiéu
loai khang sinh (amoxicillin, cephalosporin phd hep, ertapenem, chloramphenicol).
Hon nita, A.baumannii cé thé dé dang phat trién tinh dé khang véi tat ca cac khang
sinh duoc sir dung trong diéu tri do dot bién va kha ning thu nhan, tich liy, phd

bién nhiéu co ché dé khang khang sinh thu duoc qua lan truyén gen ngang gitra cac



té bao vi khuan cing hoic khac loai. Do d6, A.baumannii c6 nhiéu co ché dé khang
khang sinh khang nhau nhu: sinh enzym thiy phan, thay doi prorein gin khang
sinh, giam tinh thAm cua mang va ting hoat dong cua bom day, trong dé sinh
enzyme carbapenemase 13 co ché dé khang carbapenem thudng gap va quan trong
nhit ¢ cac chung A.baumannii [22][34]. C6 nhiéu loai carbapenemase duoC Xac
dinh & A.baumannii, tuy nhién carbapenemase I6p B va D la hai loai thuong gap.
Carbapenemase 16p B (MBLSs) c6 kha niang thuy phan carbapenem nhung dé bi tc
ché bai axit ethylenediaminetetraacetic (EDTA), Zn 2* va cac cation hoa tri hai
khac. MBL 1a mot nhdm phuac hop cac enzym thuy phan tat ca cac p-lactam, ngoai
trir monobactam va khdng bi uc ché bai cac chat wc ché p-lactamase, céc
carbapenemase phé bién trong nhém nay bao gom IMP, VIM va NDM.
Carbapenemase nhom D thudc loai enzym OXA va c6 hoat tinh yéu ddi voi
carbapenem so vé&i cac phan nhém khac, bao gdm: OXA-48, OXA-23, OXA-24,
OXA-58 va la nhitng carbapenemase pho bién nhat ¢ cac chung A.baumannii
[14][32].

Bo gen cua A. baumannii c¢é kich thuéc khoang 3.9 dén 4.5 triéu cap base
(Mb), véi hon 3,500 gene ma hoa protein, gdm nhiéu plasmid va cac doan gene di
dong (mobile genetic elements) nhu transposon va integron, gop phan vao kha ning
trao d6i gen khang thudc va céc yéu té doc luc. Cho dén nay di c6 10 trinh tu bo
gen hoan chinh caa A. baumannii di dwgc xac dinh bao gdom: 1656-2, AB0057,
AB307-0294, ACICU, ATCC 17978, AYE, MDR-TJ, MDR-ZJ06, SDF va TCDC-
AB0715. Chin trong sé nay la cac phan lap & bénh vién, trong khi SDF A.
baumannii dugc phan I1ap tir mot con chay ran trén co thé nguoi. Cac nghién ctru da
chi ra rang bo gen ciia A. baumannii c6 chira cac viing ma hoa cac enzyme beta-
lactamase, dac biét 1a carbapenemase, gilp vi khuan nay khang lai carbapenem —
mét trong nhitng khang sinh quan trong nhat trong diéu tri nhiém tring bénh vién.
Cac gene khang thudc nay cé thé nam trong cac plasmid di dong hoidc duoc lap rap
vao trong cac bo gen caa vi khuan qua qué trinh chuyén gen ngang (horizontal gene
transfer), gop phan vao sy lay lan nhanh chéng cua cac chung khang thudc trong

moi trudng bénh vien. Ngoai cac gen khang thubc, A. baumannii con mang cac gen



lien quan dén cac yéu té doc luc nhu gen ma hoa céac protein bam dinh (adhesins),
cac enzyme tiét ra trong quéa trinh nhiém trung (protease, lipase), va dic biét 1a kha
nang tao biofilm. Cac yéu té nay gilp A. baumannii ton tai trong moi trudng khac
nghiét cua bénh vién. Biofilm déng vai trd quan trong trong viéc gitp vi khuan bam
dinh vao cac bé mit, bao vé vi khuan khoi sy tan cdng caa hé mién dich va khéang
sinh, tir d6 tang cuong kha nang gay bénh [19][28].

1.3. Cac phuwong phap chin doan vi khuan khang khang sinh

Trong nghién ctru khang khang sinh, cac phwong phap duoc sir dung dé xac
dinh mtrc d6 khang thudc caa vi khuan d6i voi cac loai thudc khang sinh, phan tich
co ché khang khang sinh va tim kiém cac phuong phap diéu tri moi. Cac phuong
phap nghién ctiu chia 1am 2 hudng nghién ciru kiéu hinh va nghién ctu kiéu gen.
1.3.1. Phwong phdp kiéu hinh

Phuong phap khuéch tan dia 1a phuwong phap don gian, d& thuc hién, cho
phép xac dinh tinh nhay cam cua vi khuan. Phuong phap khuéch tan dia chuan hoa
duoc gidi thiéu bai Bauer va Kirby vao nim 1956, sau khi ti wvu hoa cua qué trinh
bang cach thay doi cac diéu kién vat 1y. Trong phuong phap nay, Khoanh gidy tam
khang sinh duoc dit 1én bé mit dia moi truong Muller — Hinton dé ria cdy déu
huyén dich vi khuan nong d6 102 CFU/mI. Sau khi dé dia trong ti am 35-37°C/18-
24 gio, do duong kinh vong vo khuan xung quanh khoanh gidy khang sinh. Dya vao
duong kinh vong vo khuan dé danh gida muc do nhay cam cua vi khuan véi khang
sinh twong mg theo huéng dan cia CLSI M100 cap nhat hang nim. Danh gia va
xéc dinh tinh nhay cam cua vi khuan thuong mat 16-24 gio [24][40].

Phuong phap Epsilometer (Etest) 1a mot budc phat trién trong viéc xac dinh
tinh trang khang khang sinh & vi khuan. Vao cudi nhimg nam 1980, Bolmstrém va
Eriksson di phat trién thir nghiém nay, va thanh Etest dau tién dugc san xuat vao
nam 1991. Cac thanh Etest duoc phu cac ndng do khang sinh duoc xac dinh trudc
va cac gia tri MIC dién giai twong Gmg duoc danh dau trén bé mit va mat sau cua
thanh Etest. Sau khi ria cay déu huyén dich vi khuan néng d6 108 CFU/mI Ién bé
mit dia moi truong Muller — Hinton, thanh Etest dugc dit 18n bé mit dia moi

truong, u qua dém; cac ving tc ché hinh elip xuat hién xung quanh céc thanh Etest,



gia tri MIC tai diém giao nhau gitra ving ¢ ché va mép thanh.Tinh don gian, do
chinh x4c va d6 tin cay cua Etest khién né phu hop va thuan tién cho viéc thuong
mai héa [24][40].

Phuong phép vi pha lodng 13 phuong phap tham chiéu cho thir nghiém do
nhay cam cua vi sinh vat véi cac khang sinh, st dung chudi néng do khang sinh pha
lo&ing bac hai dugc bd sung vao dung dich canh thang. Khang sinh dwgc hoa déu
trong moi truong long nén tai bat ky diém nao trong méi trudng, ndng d6 khang
sinh déu nhu nhau. Mot lwgng vi khuan nhat dinh nhu nhau duoc cdy vao moi
truong c6 nong do khang sinh khac nhau. O nong do khang sinh nao con thay vi
khuan phat trién 12 vi khuan c6 kha ning khang véi khang sinh tai nong do do.
Nong d6 khang sinh pha lodng nhat c6 kha niang wc ché dugc sy phét trién cua vi
khuan duoc goi 1a ndng do wc ché tbi thiéu (MIC). Dya vao gié tri MIC va diém gy
trong CLSI M100 cap nhat hang nim dé phan loai mic d6 nhay cam cua vi khuan
v6i khang sinh [24][40]. Hién nay, mot s6 hé thong may tu dong hoat dong theo
nguyén ly nay, bao gdm: Phoenix M50, Viteck 2 compact... sir dung cac giéng co
san cac chat kiém soat duong tinh va dai gradient nong d6 khang sinh, dong thoi c6
kha ning theo ddi sy ting truedng cua vi khuan theo thoi gian thyc va phan tich MIC
thong qua co so dit lidu duoc cai san trén hé théng [21].

1.3.2. Phwong phdp kiéu gen

Phuong phép khuéch dai gen bao gom cac xét nghiém phan tng chudi
polymerase (PCR) va khuéch dai dang nhiét qua vong lap (LAMP). Cac xét nghiém
PCR c6 d6 nhay va d6 dic hiéu cao, cd thé dugc sir dung dé phét hién su hién dién
cuia mot sé gen khang thude cuing luc. Ky thuat nay twong ddi dé st dung va co san
dué6i dang thiét bi di dong, tu dong va d& dao tao. Mot s6 xét nghiém PCR duoc
thiét ké dé phat hién mot gen khang thudc cu thé, trong khi cac xét nghiém PCR da
mdi c6 thé phét hién nhiéu gen khang thuéc ciing mot lac. Hon nita PCR dinh luong
(QPCR) c6 thé duoc sir dung dé dinh lwong gen khang thubc bang cach két hop
thudéc nhuém huynh quang vao cac doan ADN duoc khuéch dai va do tin hiéu
huynh quang. Nguyén ly cta xét nghiém LAMP tuong tu nhu PCR nhung lién quan

dén mot ADN polymerase ¢6 hoat tinh dich chuyén sgi cao, do d6 khong can budc
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bién tinh ADN, qua trinh khuéch dai c6 thé dién ra & nhiét d6 khong d6i 60 — 65 do
C va khong can may luan nhiét. LAMP it bi anh huéng béi céc chat @c ché co thé
c6 trong cac mau phic tap, diéu nay gidp k¥ thuat nay phi hop véi cac don vi c6
diéu kién co so vat chat han ché va khién no c6 thé ap dung tét trén thuc dia
[31][35].

Cac xét nghiém dua trén lai tao dwoc sir dung dé phét hién gen khang thudc
bang céch lai ching véi cac dau do dugc gan nhan, bao gdm cac xét nghiém dua
trén mang, xét nghiém dau do dong (LPA: Line probe assays) va lai huynh quang
(FISH: Fluorescence in situ hybridization). Nguyén tic chung cua cac phuong phap
nay la phat hién gen khang thudc cu thé bang cac dau do dugc gan nhén hoic trinh
ty muc tiéu. Mang va LPA duoc thiét ké dé phét hién nhiéu trinh ty muc tiéu cing
lic. Lai tao dugc thuc hién bang mot budc khuéch dai, dé dam bao du ADN trong
mau dé phét hién.

Céc phuong phap giai trinh ty ADN dau tién duoc phéat trién vao giita nhiing
nam 1970 va c6 thé giai ma hang trim bazo nucleotide cia ADN mdi ngay. Nam
1995, bo gen vi khuan hoan chinh dau tién (Haemophilus influenza, 1.830.137
bazo) di thu dwoc bang may giai trinh ty ty dong dau tién sir dung hda hoc huynh
quang duya trén phuong phap Sanger [40]. Cho dén nam 2005, gii trinh ty Sanger
van chién uu thé 1a cong nghé giai trinh tu chinh. Miac du cac phuong phap giai
trinh ty thé hé dau tién nay c6 thong luong thap, nhung chiing co thé tao ra cac trinh
tu ADN tuong ddi dai, chat lugng cao. Giai tinh ty nhiéu mau cé thé thuc hién duoc
bang nhiéu céch tich hop mao quan trén cuing maot thiét bi, do d6 cho phép giai trinh
tu tirng mau riéng lé. Tién bo k¥ thuat chinh cua giai trinh ty thé hé tiép theo la
(NGS) ghép kénh, cho phép phan tich ddng thoi hang nghin mau. Thong thuong,
quy trinh 1am viéc NGS bao gom chiét xuat va phan manh ADN, gin bo diéu hop,
khuéch dai ADN va giai trinh tu. Cac nén tang Illumina, sir dung cong nghé giai
trinh ty pyrosequencing 454 trong d6 cac nucleotide két thic thuan nghich duogc gén
nhan huynh quang két hop vao cac soi ADN va dugc hinh dung thdng qua sy kich
thich huynh quang cua cac nucleotide [30]. Giai trinh tu thé hé thir ba lan dau tién

duoc phat trién vao nam 2011 bai Pacific Biosciences, 1a giai trinh tu doc dai trén
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phan tir don 1¢ va thoi gian thuc dua trén phuong phap quang hoc két hop véi 6ng
dan song trén thiét bi c6 cau tric nano [25]. Cac phuwong phép giai trinh tu thé hé
thi hai va thir ba méi dugc phét trién ma duong cho giai trinh ty bo gen don 1¢,
cling nhu cho viéc md ta dic diém cong dong vi khuan phic tap va xac dinh cac yéu
t6 quyét dinh kha niang khang khang sinh [36]. Giai trinh ty toan bd bo gen (WGS)
va phan tich vat liéu di truyén trong cac mau bénh pham cho phép xac dinh gen
khang thudc truc tiép tir cac mau 1am sang ma khong can phai phan lap trudc hoic
xac dinh vi khuan cu thé.

1.4. Cac nghién cieu vé kiéu hinh va kiéu gen khang khang sinh cuaa
Acinertobacter baumannii

1.4.1. C4c nghién ciru trén thé gidi

A. baumannii 1a vi khuan Gram am khong 1én men, thudng gap trong cac
nhiém khuan bénh vién, dic biét tai cac don vi hoi sic tich cuc (ICU). Theo céc
nghién clru trong va ngoai nudc, A. baumannii dang c6 xu hudng ngay cang khang
khang sinh manh mé, dic biét 1a voi cac nhém khang sinh phé rong nhu p-lactam,
carbapenem, aminoglycoside va fluoroquinolone, gay ra nhiéu khé khan trong diéu
tri.

Nghién ciru tai Lebanon nim 2023 trén 111 ngudi bénh nhiém A. baumannii,
hau nhu tat ca cac ching A. baumannii phan lap dugc déu khang carbapenem va
43% céc chiung A. baumannii c6 kiéu hinh khang mo rong. Tat ca cac chang A.
baumannii déu nhay vai colistin va tigecyline trong khi hau hét cac ching (96%)
da khang vai ampicillin/sulbactam va aztreonam [36]. Mot nghién curu thuc hién tai
3 bénh vién ¢ Thai Lan ghi nhan A. baumannii khang khéang sinh & mac d6 rét cao,
dic biét dbi voi cac khang sinh nhom B-lactam (ceftriaxone: 115/115, 100%), bao
gom ca carbapenem (98/115, 85,2%), khang cac khang sinh khac voi ty lé
fluoroquinolone 85,2%; aminolycoside 68,7%; trimethoprim 66,1% [33].

Mot nghién ciu dich t& hoc phan tir va sy phan bé toan cau cua cac gen ma
hoa carbapenemase thuc hién trén 313 chung A. baumannii khang carbapenem duoc
phan lap tir 114 trung tdm nghién ciu tai 47 qudc gia & nam khu vuc trén thé gioi 1a

Chau Phi, Chau A, Chau Au, Chau M¥ Latinh va Biac My, cac gen carbapenemase
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loai OXA dugc tim thay trong 300 (96%) chung Véi bla giéng oxa-23 Va bla giéng oxa-
40 chiém wu thé, trong khi d6 Metallo-beta-lactamase rat hiém véi 7 chung (2,2%)
[16].

Nghién cttu cua Manisha Jain dwoc thuc hién tai don vi ICU bénh vién
VMMC & Safdarjung, New Delhi trén 107 nguoi bénh méc viém phéi bénh vién,
v6i ty 1€ luu hanh cua A. baumanniila 26,2% (28/107); Kha nang khang
carbapenem 1a 96,42% (27/28). Carbapenemase phd bién nhit lién quan dén kha
nang khang 1a gen gisng bla OXA-23, tiép theo la bla nom-1. Tat ca cac phan lap déu
nhay cam véi colistin (MIC < 1 pug/ml). San xuat mang sinh hoc dugc quan sét thay
& tat ca cac chung A. baumannii khang carbapenem (n = 28) [23].

Nghién ctu cia Tanya V Strateva st dung thir nghiém nhay cam véi thube
khang sinh, PCR, giai trinh tu toan b b gen (WGS) va phan tich phat sinh loai cua
73 chung A. baumannii phan 1ap trén nguoi bénh diéu tri tai ICU ¢ hai bénh vién
dai hoc Bulgaria (2018-2019) cho két qua vé dic diém kiéu hinh va phan tir cu thé
nhu sau: Ty 1& khang thuc nhu sau: imipenem 100%; meropenem 100%; amikacin
98,6%; gentamicin 89%; tobramycin 86,3%; levofloxacin 100%; trimethoprim-
sulfamethoxazole 75,3%; tigecycline 86,3%; colistin 0%; va ampicillin-sulbactam
13,7%. Tat ca cac chung déu chta cac gen gidng bla oxa-s1 (100%), bla oxa-23-iike
98,6% ; bla oxa-24/40-ike 2,7%; armA 86,3%; va sull 75,3% [39].

1.4.2. Cac nghién ceru tai Viét Nam

Tai Viét Nam, tinh trang khang khang sinh cua A. baumannii trong cac don
vi ICU c6 chiéu hudng gia ting va da duoc ghi nhan trong nhiéu nghién ctu. Cu
thé: Nghién ctu cua Bli Thi Huong Giang tai khoa Hoi sic tich cuc, Bénh vién
Bach Mai vai két qua 95% cac ching A.baumannii da khang véi nhém khang sinh
cephalosporin va Quinolon, 70% - 96% khang véi nhom carbapenem, chua ghi
nhan khang colistin (0%), vai nhém Aminoglycosid cac chung A.baumannii khang
88% [2].

Nghién ctru tai Bénh vién Quan y 175 tir thang 9/2016 dén thang 4/2017 trén
136 nguoi bénh thd may trén 48 gio, ghi nhan ti 1€ VPLQTM la 43,4% vai cac tac

nhan chinh la A. baumannii (40,7%); K. pneumonia (18,6%); P. aeruginosa
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(13,6%). 100% chung A. baumannii dé khang véi cac khang sinh nhom
cephalosporin thé hé 3/4 ciing nhu ampicilline/sulbactam, cefoperazone/sulbactam,
piperacilline/tazobactam; 90% d¢& khang d6i véi khang sinh nhém quinolone. Chi
con 73% chang A. baumannii dugc phan lap trong nghién ctru nay la nhay cam vaéi
colistin [1].

Nghién ctru cua Tran Thi Hai Ninh tai Bénh vién Nhiét doi trung wong tur
thang 7/2017 dén thang 1/2018 trén 47 nguoi bénh xac dinh mic VPLQTM véi cin
nguyén gay VPLQTM gap phé bién 1a céc vi khuan Gram am, trong d6 hang dau 1a
A. baumanii (80,85%), K. pneumonia (48,94%) va P. aeruginosa (29,97%). Ghi
nhan su d& khang cao cua cac vi khuan vai khang sinh. A. baumanii: > 80% céc
chung da khang véi hau hét cac khang sinh dugc 1am khang sinh d6 nhung 100%
con nhay vai colistin; K. pneumoniae: > 90% cac chung da khang vai nhom
cephalosporin, > 80% khang véi nhom carbapenem; P. aeruginosa: > 90% cac
chung di khang véi gan nhu tat ca khang sinh duogc thir, duy nhat Colistin con nhay
cam 100% [4].

Tai Bénh vién Cho Ray, nghién ctu cua Tran Dinh Phung ghi nhan ty 18
VPLQTM la 35,8%, trong do ti 16 VPLQTM sém 36,8%, VPLQTM muon 63,2%.
Ty 1€ tir vong do VPLQTM la 31,6%, tr vong trong nhom VPLQTM sém va muon
lan luot 13 4,8% va 47,2%. Trong d6, A. baumanii 1a tAc nhan gay bénh thuong gap
nhat (61,7%). V&i tinh dé khang khang sinh ngay cang ting, A. baumanii dang tr¢
thanh dai dich trong cac don vi ICU [8].

Nghién ctu vé mot sb gen ma hoéa carbapenemase cua 144 chung A.
baumannii & 9 bénh vién thuoc 3 mién Bac — Trung - Nam cho két qua: blaOXA-
23-like (79,9%) la gen ma hoa carbapenemase 16p D thuong gap nhat; blaNDM-1
(6,3%) la gen duy nhat thuoc nhom B duoc xac dinh. Cac gen nay déu c6 & cac
chang A. baumannii phan 1ap tai cac bénh vién thuéc 3 mién véi ty & gan twong tur
nhau. 86,9% cac chung c6 ISAbal ¢ ving trudc cua gen blaOXA-23-like [6].

Nghién ctru cua Luu Thi Vi Nga xac dinh méi lién quan giita gen ma hoa
carbapenemase voi mic d6 khang carbapenem trén 144 chang A. baumanii tai 9

bénh vién Viét Nam, ghi nhan cac chung chi c6 gen blaOXA-51-like, khéng co
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chung nao duong tinh véi carbapenemase. Trong khi, 100% céac chang cé gen
blaOXA-23-like va/hoac blaOXA-NDM-1 c6 MIC cua IPM tir 8 - > 64 pg/ml va
duong tinh véi carbapenemase [6].
1.5. Giéi thigu vé dia diém nghién ciru

Khoa Vi sinh — Bénh vién Pa khoa tinh Bic Giang dwgc cong nhan phu hop
Véi tiéu chuan 1SO 15189:2022 ma s6 VILAS MED 107. Hién tai khoa dang trién
khai 115 ki thuat xét nghiém thudc 4 linh vuc 14 vi sinh, sinh hoc phan tir, huyét
thanh - mién dich va ky sinh trung, trong d6 c6 mot chi tiéu xét nghiém dat tiéu
chuan 1SO 15189: 2022 1a k¥ thuat cdy méau bao gém quy trinh: Vi khuan nudi cay
va dinh danh hé thdng tu dong va vi khuan khang thudc hé théng tu dong. Hién nay,
phong xét nghiém thudc khoa Vi sinh duoc trang bi nhiéu may moc hién dai nhu: hé
théng cdy mau ty dong BD, hé théng dinh danh va khang sinh do tu dong BD
Phoenix M50, hé théng xét nghiém sinh hoc phan tr Real-time PCR...Nho ¢6 hé
thong trang thiét bi day dia va hién dai, khoa Vi sinh da phét trién cac ki thuat vi
sinh va sinh hoc phan tir hién dai nhu Colistin vi pha lodng, vi nAm vi pha lodng va
PCR phét hién gene khang thudc, gop phan nang cao gia tri chan doan cuia cac xét
nghiém Vi sinh, ddng thai hd tro gitp 1am sang nang cao hiéu qua diéu tri, huéng
t6i ting chat lvgng cham soc ngudi bénh caa Bénh vién.

Khoa HSTC-CD véi vai tro 1a mét khoa 1am sang trong diém, khoa c6 nhiém
vu diéu tri va chiam soc tich cuc nhiing nguoi bénh ndng, cé chic nang séng bi de
doa can phai hd trg va té chirc day chuyén cap ctru, diéu tri, cham soc tich cuc
ngudi bénh tai khoa va hd trg chuyén mén cho hé théng hoi stc cip ctu tai cac
khoa trong bénh vién va tuyén duéi ... Trung binh mdi ngay khoa HSTC-CP diéu
tri khoang 35-40 ngudi bénh, nhitng luc cao diém 1én dén 40 -48 nguoi bénh, ngudi
bénh chi yéu dugc chim soéc cap I véi sé luong nguodi bénh thé may tir 20-
25ca/ngdy, trén 70% trong s6 d6 mic VPLQTM.

1.6. Khung ly thuyét
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Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi tweng nghién ciu
2.1.1. Poi twreng nghién ciru
Cac chang A. baumanii phan lap duoc & nguoi bénh dugc chan doan xéc

dinh 1a VPLQTM diéu tri tai khoa Hdi suc tich cuc - Chéng doc, Bénh vién Da
khoa Bac Ninh sb 1 tir thang 2 — 8/2026.
2.1.2. Tiéu chudn lwa chon

- Cac ching A. baumanii phan 1ap tir bénh pham ho hip (ddm NKQ hoic dich
hut phé quan...) cia nguoi bénh VPLQTM.

- Trén mot nguoi bénh, chi chon chung A. baumanii cia cung mét loai phan lap
duoc & lan dau tién trong mot dot nam vién.
2.1.3. Tiéu chudn logi trir

- Céac chung A. baumanii phan lap tir bénh pham ho hip cta nguoi bénh
VPLQTM & 1an phan lap thi 2.

- Vi khuan phan 1ap khong ndm trong nhém nghién ciru hodc khong du dir lidu
vé kiéu gen va kiéu hinh.
2.1.4. Gi6i han déi twong va pham vi nghién ciru

- Nghién ctru nay chi tién hanh mé ta dic diém mot sé gen khang khang sinh,
mdi lién quan gitra mot s6 kiéu gen va kiéu hinh khang khang sinh ciia cac chung A.
baumanii phan 1ap tir bénh phdm hé hap (dom NKQ hoidc dich hit phé quan) cta
ngudi bénh VPLQTM tai Bac Ninh.
2.2. Pia diém va thoi gian nghién ctru
2.2.1. Dia diém nghién ciru
Nghién ctru dugc thyuc hién tai:
- Khoa Hdi st tich cuc — Chéng doc, Bénh vién Pa khoa Béc Ninh sb 1: Noi thu
thap miu bénh pham dudong ho hap (dich hat ndi khi quan, dich phé quan, dom,
dich mang phdi..) cuia nguoi bénh dugce chan doan VPLQTM.
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- Khoa Vi sinh, Bénh vién Pa khoa Bic Ninh s 1: Noi thuc hién cac xét nghiém
nudi cy, dinh danh, khang sinh db trén hé thong Phoenix M50, phat hién gen khang
khang sinh bang k§y thuat Real-time PCR.
2.2.2. Thei gian nghién ciru
Nghién cutru tir thang 2 — 9/2026. Trong do:
- Thu thap mau va phan tich trong phong xét nghiém: tir thang 2-8/2026.
- Phan tich s6 liéu, xir 1y s liéu va bao cao két qua: thang 9/2026.
2.3. Phwong phap nghién ciru
2.3.1. Thiét ké nghién ciru
Nghién ciru mé ta cit ngang.

2.3.2. So dé nghién ciru
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Ap dung cdng thac tinh ¢& mau dé wéc lugng mot ty 1& véi do chinh xac
tuong dbi.
Zf_EP(l—P)

2

n =
e2p

L4y ty 1& cac chung A. baumanii phan 1ap & nguoi bénh VPLQTM khang
quinolon 1a 88.0% trong nghién ctu cua Vil Pinh An [8], &p dung cdng thuc trén
V6i voi mizc ¥ nghia thong ké: 5% va sai sé tuong ddi: 10%; tinh duoc ¢& mau toi
thiéu 1a 53.

Chon mau thuan tién, lay tat ca cac chang A. baumanii phan lap duoc tir
ngudi bénh duoc chan doan xac dinh 1a VPLQTM diéu tri tai khoa Hbi sirc tich cuc
- Chdng doc, Bénh vién Pa khoa Bac Ninh s6 1 trong thoi gian tir thang 2-8/2026.
Theo thong ké nam 2024 tai khoa Vi sinh va Hoi sirc tich cuc — Chéng doc, Bénh
vién Pa khoa Bac Ninh sb 1 ¢ 152 chang A. baumanii dugc phan lap, dinh danh va
lam khéang sinh do trén mau bénh pham hé hap cta ngudi bénh dat noi khi quan;
trong s d6 c6 76,3% céc trudng hop duoc xac dinh VPLQTM. Cin clr vao cac sd
lugng thong ké tir nam 2024, du kién lay da mau toi thiéu 53 chang A. baumanii ¢
ngudi bénh VPLQTM phai mat khoang 06 thang. Nhu vay, viéc thuc hién dé tai
hoan toan dap tng duoc yéu cau vé c& mau toi thiéu.

2.4. Noi dung nghién ciru

2.4.1. M0 ta ddc diém phan bé va kiéu hinh khang khang sinh ciia Acinertobacter
baumannii phan ldp dwoc tir ngwoi bénh VPLQTM tai Bénh vién Pa khoa Bic
Ninh sé1 nam 2026.

Thu thap mau bénh pham ho hap (dom NKQ hodc dich hit phé quan...) tir
nguoi bénh duogc chan doan VPLQTM dang diéu tri tai khoa Hoi suc tich cuc cua
Bénh vién Pa khoa Béc Ninh s6 1. Cac mau bénh pham sau d6 dugc ciy ria 4 ving
trén 03 moi truong thach mau, chocolate va MacConkey u ¢ 35 - 37°C + 5% CO2
va theo d6i trong 48 gio. Khuéan lac nghi ngd dugc dinh danh ty dong béng hé
théng mdy Phoenix M50 hoic MALDI-TOF MS (néu c6 diéu kién k¥ thuat cho
phép).
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Céac ching A. baumannii dugc tién hanh thir nghiém khang sinh dd bang
phuong phap vi pha lodng trén hé thong ty dong Phoenix M50. Danh muc céc
khang sinh duoc Iya chon sé& nam trong cac khang sinh thir nghiém trén panel
NMIC500, bao gém: ampicillin, ampicillin/sulbactam, ceftriaxone, ciprofloxacin,
gentamicin, levofloxacin, nitrofurantoin, piperacillin/tazobactam,
trimethoprim/sulfamethoxazole; amikacin, cefazolin, cefepime, cefoxitin,
cefuroxime, ertapenem, meropenem, imipenem; ceftazidime/avibactam; aztreonam,
ceftazidime; colistin, tobramycin, minocycline. Két qua nhay — khang dugc phién
giai theo huéng dan ctia CLSI (Clinical and Laboratory Standards Institute).

Ngoai phién giai nhay — khang véi céc loai khang sinh, két qua phan nhém
carbapenemase cua cac chung A. baumannii dugc phién giai theo phan 16p A, B va
D ty dong trén hé thong may Phoenix M50, dya trén nguyén Iy tc ché p-lactamase
dic hiéu va d& khang khang sinh cu thé cho nhom Ambler dé phét hién
carbapenemase va dan xuat nhom Ambler cua carbapenemase.

Vi khuan da khang (MDR — multidrug resistant): Vi khuan khéng nhay cam
ba nhom hoic ba I6p khang sinh tro 1én trong hudng dan thir nhay cam theo hudéng
dan ciaa CLSI M100 tai bang 2A.

Vi khuan khang thubc dién rong (XDR — Extensively drug resistance): Vi
khuan khong nhay cam hau hét vai cac khang sinh c6 trong huéng dan cua CLSI
M100 vé thir nghiém nhay cam, chi con nhay véi dudi 2 loai khang sinh tai bang
2A.

Vi khuan toan khang (PDR — Pan drug resistance): Chung vi khuan khéng
nhay cam véi tat ca khang sinh trong huéng dan thir nghiém danh gia mic d6 nhay
cam theo hudng dan cua CLSI M100 tai bang 2A.

2.4.2. Phan tich mét sé kiéu gen khdng khdng sinh bang real-time PCR va mai
lien quan véi kiéu hinh khang khéang sinh cia Acinertobacter baumannii phan
ldp dwoc 6 ngwoi bénh VPLQTM.

Céc chung vi khuén phan lap dugc tr bénh ph(flm ho hép (dom NKQ hoac
dich hut phé quan) cta ngudi bénh duge chan doan VPLQTM tai khoa Hdi st tich

cuc - Chéng doc sau khi dugce dinh danh xac dinh 1a A. baumannii, va dap tng du
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cac tiéu chuan lya chon duoc cdy chuyén thuan sang moi trudng Muller Hinton, 0 ¢
35 - 37°C /18-24 gio.

Luu giir cc chang A. baumannii trén dia chuyén thuan vao trong méi truong
canh thang glycerin 30% hoac Skim milk 10% & -80 do C.

Sau khi két thuc giai doan thu gom miu, thuc hién ting sinh chung A.
baumannii tir méi truong luu giit ching dé 1iy khuan lac thuan thyc hién real-time
PCR phat hién mot sb gen khang khang sinh.

2.4.3. Céac chi'tiéu nghién cuiu:

* Muyc tiéu 1: M6 ta dac diém phan b va kiéu hinh khang khang sinh cua
Acinertobacter baumannii phan lap dugc tir nguoi bénh VPLQTM tai Bénh vién Pa
khoa Bac Ninh s6 1 nim 2026.

- Piac diém phan bé caa A. baumannii:

+ Tudi ngudi bénh phan lap dugc A. baumannii:

+ Gidi tinh nguoi bénh phén lap dugc A. baumannii: nam, nit

+ Tuyén chuyén dén cua nguoi bénh: trung wong chuyén vé, tuyén dudi
chuyén 1én, tu dén.

+ Thoi gian két qua nudi cdy duong tinh véi A. baumannii: dudi 5 ngay tho
may, tr 5 ngay tho may.

- Kiéu hinh khang khang sinh caa A. baumannii:

+ Muc d6 khang khang sinh caa A. baumannii

+ Phan b carbapenemase & cac ching A. baumannii

+ Muc d¢ khang khang sinh cta chung A. baumannii theo thoi gian.

+ Mtic ¢ khang khang sinh caa ching A. baumannii theo tuyén chuyén dén.
* Muc tiéu 2: Phan tich mét sé kiéu gen khang khéang sinh va méi lién quan véi kiéu
hinh khang khang sinh cua Acinertobacter baumannii phan lap duoc ¢ nguoi bénh
VPLQTM.

- Pdc diém mét sé kiéu gen cua A. baumannii:
+ Két qua phan tich dit liéu mot s6 gen khang khéang sinh cua cac chang A.

baumannii bang k¥ thuét real-time PCR.
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+ Mdi lién quan vé diac diém kiéu gen gitra cac ching A. baumannii ¢ ngudi
bénh VPLQTM c6 su dung khang sinh va khong str dung khang sinh trude do.

+ Mdi lién quan vé diac diém kiéu gen giira cac ching A. baumannii ¢ ngudi
bénh VPLQTM sém va mudn.

+ Mdi lién quan vé dic diém kiéu gen gitra cac chiung A. baumannii ¢ ngudi
bénh VPLQTM ¢ cac tuyén chuyén dén.

- Moi lién quan giiza kiéu gen va kiéu hinh khang khang sinh cia A. baumannii
phan Idp diroc & ngudi bénh VPLQTM.

+ Pic diém kiéu gen lién quan dén kiéu hinh khang céac khang sinh cua céc
chung A. baumannii trong nghién ctu.

2.5. Phwong phap thu thip thong tin ciia d6i twong nghién ciru
Thong tin ngudi bénh dugc thu thap vao phiéu thiét ké. Cach tién hanh nhu sau:

+ Thu thap thdng tin tir phiéu chi dinh xét nghiém va hd so xét nghiém, dién
vao phiéu thu thap thong tin nghién cuu.

+ B sung céc thdng tin khéc tir hd so bénh an caa ngudi bénh.

2.6. Cac quy trinh phuc vu nghién ciru
- Phuwong phdp thu mau bénh pham:

+ Pdi tuong lay mau: Mau bénh pham (d¢om NKQ hoic dich hit phé quan)
duoc thu thap tir nguoi bénh: dang diéu tri tai khoa HSTC-CP, Bénh vién Pa khoa
Bic Ninh sb 1, ¢6 dit NKQ hoic mé khi quan téi thiéu 48 gio, c6 biéu hién 1am
sang goi y VPLQTM.

+ Thoi diém ldy mau: Miu duoc lay khi nguoi bénh xuat hién it nhat mot
trong cac dau hiéu sau:

1. Nhiét do > 38 °C (it nhat 2 1an) hoic < 36 °C loai trir cAc nguyén nhan
khac.

2. Tang bach ciu (> 12 x 1079/L) hoic giam bach ciu (<4 x 10"9/L).

3. Thay d6i y thizc & bénh nhan cao tudi (> 70 tudi) loai trir cac nguyén nhan
khac va it nhat hai trong cac dau hiéu sau: [J Pom mu hoic thay doi tinh chat cua
dom hodc tiang tiét dom hodc ting nhu ciu hut dom. O Ho hodc ho ting 1én, hodc
khoé tho hoac the nhanh.
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4. Kham phi c6 ran.

5. Xét nghiém khi mau x4u di: giam oxy mau, ting nhu cau oxy hoic can thd
may can ting nong do6 oxy khi tha vao (FiO2), hoic can thd may va/hoic ting
PEEP [5]. Mau bénh pham duoc ldy trudc khi sir dung khang sinh hoic trong vong
1 gio dau sau liéu khang sinh dau tién dé han ché sai léch két qua trong nudi cay
phan lap [54].

+ Phuong phap 1ay mau: Di voi mau dom NKQ, sir dung éng hat vé tring 1
lan hodc hé thdng hat kin thu khoang 2-5ml vao éng vé tring c¢é nap vin. Néu
nguoi bénh duoc noi soi phé quan, dung k¥ thuat vé khuan thu > 5ml dich hit rua
phé quan vao dng vo tring. Mau bénh pham phai duoc giri dén khoa Vi sinh trong
vong 2 gio, néu chua xtr ly kip, bao quan & 4°C, t6i da 24 gio.

+ M&i mau bénh pham dugc giri dén khoa Vi sinh can kém theo phiéu thong

tin bao gom: M sb ngudi bénh, tudi, gioi, tuyén chuyén dén, ngay lay mau, ngay
bat dau thé may, dau hiéu 1am sang nghi ngo nhiém tring, khang sinh di ding trudc
khi lay mau (néu co).
- Phirong phdp nudi cay, phan ldp dinh danh va lam khéng sinh dé tw déng trén hé
thong Phoenix M50: Mau dom NKQ/dich hat phé quan duoc cay ria 4 ving trén 03
moi trueong thach méu, chocolate va MacConkey u ¢ 35 - 37°C + 5% CO2 va theo
ddi trong 48 gio. Khuan lac nghi ngo duge dinh danh bang card NID trén hé thong
méy Phoenix M50 hoic MALDI-TOF MS (néu c6 diéu kién ky thuat cho phép).
Céc ching A. baumanii dugc 1am khang sinh ¢6 (NMIC500) trén hé théng tu dong
Phoenix M50.

- Real-time PCR phat hién gen khang khang sinh cua vi khudn: Cac chang vi khuan
A. baumanii sau khi duoc dinh danh va lam khang sinh d6 trén hé thong Phoenix
M50 s& duogc luu giir ¢ - 80 do cho dén khi két thic viéc thu gom duoc hoan tat. Sau
d6, cac chung vi khuan A. baumanii nay s& duoc hoan luu va mang di thuc hién
real-time PCR phat hién mot s6 gen khang khang sinh: OXA-48; KPC; IMP; NDM;
VIM va CTX-M. Céc diéu kién cua phan tmg multiplex realtime PCR nhu sau:

Budc S6 chu ky Nhiét d6 Thoi gian




24

1 1 95°C 15 phat
2 95°C 10 giay
3* 45 60°C 15 giay
4% 72°C 10 giay
5 Quay lai budc 2, 13p lai thém 44 lan

Chu trinh nhiét dugc thuc hién trén may CFX96 (BioRad) va dir liéu duoc

phan tich ty dong trén phan mém SeegenViewer.

2.7. Bién sb nghién ciru

Bang 1: Bang bién s6 nghién ciru

Muc tiéu Bién s6 Pinh nghia bién | Phan loai | Phwong | Céng cu
phap thu | thu thip
thap

Diic diém phan bé cia A. baumannii:

Giéi Gioi tinh cia nguoi | Bién nhi | Khai thac | Phiéu thu
bénh VPLQTM: phan trong thap
nam/ nir HSBA théng tin

Tuoi Tudi cia nguoi | Bién lién | Khai thac | Phiéu thu
bénh VPLQTM tuc trong thap

HSBA thong tin
M0 ta dic | Tuyén chuyéndén | Co so y té ban dau | Bién danh | Khai thac | Phiéu thu
diém phan ma nguoi  bénh | muc trong thap
b6 va kiéu diéu tri truéc khi HSBA théng tin
hinh dén BVDK Bic
khang Ninh s 1
khang St dung KS truge khi | Nguoi bénh c6 tién | Biénnhi | Khai thac | Phiéu thu
sinh cia | khiphan Iap duoc VK | sir sir dung khéang | phan trong thap
A sinh trong vong 90 HSBA thong tin
baumannii ngay trudc khi ciy
phan lap phan lap duoc vi
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dwoc &
nguwoi
bénh
VPLQTM
tai BVDPK
Bic Ninh
s6 1 nim

2026.

khuan

Thot gian phan 1ap

Thoi gian két qua
nuoi
tinh

cidy duong

Vi A
baumannii: trong 5
ngay tho may, trén

5 ngay thd may.

Bién nhi

phan

Khai thac
trong
HSBA

Phiéu thu
thap
thong tin

Kiéu hinh khang kha

ng sinh cria A. baumannii:

Mirc do khang
khang sinh cua A.

baumannii

A.baumannii dugc
phién giai khang
véi cefepime,
ceftazidime,
levofloxacin,
ciprofloxacin,
ampicillin/sulbacta
m, ampicillin;
imipenem,
meropenem,
trimethoprim/sufa
methoxazole,
piperacillin/
tazobactam,
minocycline,
amikacin;
cefotaxime,
ceftriaxone,
colistin,

gentamycin

Bién danh

muc

Két qua
KSDb trén
may
Phoenix
M50

Phiéu thu
thap
thong tin

Phan bo

Ty 1€ cac chung A.

Bién danh

Két qua

Phiéu thu
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carbapenemase & baumannii tai cac | muc KSD trén | thap
cac chuang A. nhém theo phén may thong tin
baumannii I6p Ambler, bao Phoenix

gom: nhom A, M50

nhém B va nhém

D.
Mtrc do khang A.baumannii dugc | Bién danh | Két qua | Phiéu thu
khéng sinh cua phién giai khang muyc KSD trén | thap
chung A. baumannii | véi cefepime, may théng tin
theo thoi gian. ceftazidime, Phoenix

levofloxacin, M50:

ciprofloxacin, HSBA

ampicillin/sulbacta
m, ampicillin;
imipenem,
meropenem,
trimethoprim/sufa
methoxazole,
piperacillin/
tazobactam,
minocycline,
amikacin;
cefotaxime,
ceftriaxone,
colistin,
gentamycin ¢ thoi
diém trong 5 ngay
thd may va trén 5

ngay tho may.
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Mirc d6 khang
khang sinh cua
chuang A. baumannii
theo tuyén chuyén

dén

A.baumannii dugc
phién giai khang
véi cefepime,
ceftazidime,
levofloxacin,
ciprofloxacin,
ampicillin/sulbacta
m, ampicillin;
Imipenem,
meropenem,
trimethoprim/sufa
methoxazole,
piperacillin/
tazobactam,
minocycline,
amikacin;
cefotaxime,
ceftriaxone,
colistin,
gentamycin theo

tuyén chuyén dén.

Bién danh

muc

Két qua
KSDb trén
may
Phoenix
M50;
HSBA

Phiéu thu
thap
thong tin

Phan tich
mét  sb
kiéu gen

bang real-

Dic diém kiéu gen cia A. baumannii:

Két qua phan tich dir
licu mot sé kiéu gen

khang khang sinh

cac

baumannii

chung A.

Két qua real-time
PCR phét hién gen
khang khang sinh:
OXA-48; KPC,
IMP; NDM; VIM
va CTX-M cua cac

chung A

Két qua
real-time
PCR

Phiéu thu
thap
thong tin
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time PCR
va  moi
lien quan
véi  kiéu
hinh
khang
khang
sinh  cuda
A.
baumannii
phan lap
duwogC ig
nguoi
bénh
VPLQTM

baumannii
Mbi lien quan vé | So sanh két qua Kétqua | Phiéu thu
dic diém kiéu gen | real-time PCR phét real-time | thap
gitta cac chung A. | hién gen khang PCR, thong tin
baumannii ¢ nguoi | khang sinh cac HSBA
bénh VPLQTM c0 | chung A.
su dung khang sinh | baumannii phan lap
va khéng st dung | dugc & ngudi bénh
khang sinh trude d6. | VPLQTM c0 st

dung khéng sinh va

khong str dung

khéang sinh trudc

do
Mbi lién quan Vvé | So sanh két qua Kétqua | Phiéu thu
dic diém kiéu gen | real-time PCR phat real-time | thap
gita cdc chung A. | hién gen khang PCR, théng tin
baumannii & nguoi | khang sinh cac HSBA

bénh VPLQTM sém

va muon.

chang A.
baumannii phan lap
dugc ¢ nguoi bénh
VPLQTM sém va

muon.

Mgi lién quan gi@a kiéu gen va kiéu hinh khang khang sinh cia A.

baumannii phén ld@p dwoc ¢ ngwoi bénh VPLQTM.

Pic diém kiéu gen
lién quan dén kiéu
hinh khang cac

khang sinh cua cac

chang A. baumannii

Sy xuat hién cua
cac gen khang
khang sinh véi kiéu
hinh khang cua cac

chung A.

Két qua

real-time
PCR, két
qua KSb

trén may

Phiéu thu
thap
thong tin
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trong nghién ctu. baumannii:gen Phoenix
khang carbapenem/ M50
gen khang

cephalosporin phd

rong

2.8. K¥ thuat va cong cu thu thap thong tin

2.8.1. Cong cu va ky thudt thu thgp trong nghién ciu

- Céc cbng cu nghién ciu Vé can nguyén vi khuan, khang khang sinh dya vao két
qua Vi sinh.

- Céc cdng cu nghién ctu vé kiéu gen khang thudc dua vao két qua real-time PCR
phét hién gen khang khéang sinh cua vi khuan.

- Cong cu nghién ctru 1am sang dua vao bénh an bénh vién va bénh an nghién cuau.

2.8.2. Thiét bi dung cu si# dung trong nghién ciru

- Tu lanh am 80°C, ta lanh am 20°C, tu lanh 4°C.

- T an toan sinh hoc cap 1.

- Ta am CO2.

- May ly tam, may voltex, may spindown, may do do duc vi khuan, bép dién.

- Cé&c loai pipet ban tu dong.

- Hé thong may dinh danh va khang sinh d6 tu dong Phoenix M50 (BD, M¥).

- Hé thdng may tach chiét DNA tu dong (Seegen, Han Quéc).

- May CFX96 (BioRad, Hoa Ky).

2.8.3. Hoa chdt va sinh pham

- Sinh pham sir dung cho k¥ thuat dinh danh vi khuan: NID/PID, 1D Broth.

- Sinh pham sir dung cho ky thuat xac dinh mic do dé khang khang sinh: NMIC,
AST Broth.

- Bt thach: Muller, MacConkey, mau ctru.

- Sinh pham st dung cho real-time PCR phat hién gen khang khang sinh cua Vi
khuan: STARMag - Seegen/ Mini Qiagen Symphonyl; Allplex™ Entero-DR Assay
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phat hién ddng thoi cac gen khang thuéc: KPC, VIM, NDM, IMP, OXA-48, CTX-
M.

2.8.4. Vt tw tiéu hao

- Tuyp loai: 15ml; 2ml; 1,5ml; 0,5ml; 0,2ml; 0,1ml.

- Bau pipet tip ¢6 loc loai 0,5-10pl, 1- 50 pl, 20-200 pl, 100-1000 pl .

- Dia petri.

2.9. Quan ly, xir Iy va phan tich sé liéu, khéng ché sai sé

2.9.1. Qudn ly sé ligu

- Mbi ddi tugng nghién ctru duoc danh ma s6 bao gom 7 so: 4 sé dau 1a nim nghién
ctru 3 s6 sau 1a s6 chung theo thi ty thu nhan trong nghién cau, vi du (2026001;
2026050).

- T4t ca céac phiéu ding ky duoc thu thap, kiém tra xem c6 s6t dir liéu va nham 1an
gi khong, sau d6 nhap vao mau nhap liéu trén may tinh.

- Viéc nhap sé liéu s& duoc thuc hién trén phan mém SPSS 25.0. Tat ca s6 liéu s&
dugc nhap 2 lan va c6 so sanh dé kiém tra sai léch, cac truong hop sai s6t s& duoc
d6i chiéu vai so liéu goc.

2.9.2. Xar ly va phan tich sé ligu

- Phan mém SPSS 25.0 dé xir ly dit liéu 1am sang.

- Sir dung céc thuat toan thong ké y sinh hoc dé phat hién cac méi lién quan, so sanh
su khac biét gitra cac nhém.

- M6 ta s6 luong, ty 6.

- Phén tich lién quan xac dinh yéu té anh huong: OR (95% Cl).

- Ngudng c6 y nghia théng ké: p< 0,05.

- Nhap dix liéu diéu tra ca bénh, két qua xét nghiém dinh danh vi khuan, mic do dé
khang khang sinh va gen khang thudc trén mau dich hd hap cua ngudi bénh
VPLQTM. Dit lidu ca bénh duoc nhap hang thang ngay sau khi nhan duoc phiéu
diéu tra tir khoa HSTC-CP gui vé. Dir liéu vé két qua xét nghiém dinh danh vi
khuan, mac do dé khang khang sinh va gen khang thudc trén mau dich hé hap cua

ngudi bénh VPLQTM duogc nhap ngay khi cd két qua xét nghiém tai khoa Vi sinh.
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2.9.3. Cdc bign phdp khéng ché sai so

- C6 dinh nghia truong hop bénh rd rang: VPLQTM.

- C4c quy trinh chuan: Bénh &n, phong van, lay mau va gui mau, nudi cay va dinh
danh vi khuan, multiplex realtime PCR phat hién gen khang thuéc.

- Céc phiéu nghién ciru duoc thiét ké dura trén huéng dan cua cac chuyén gia sau d6
tién hanh the, nhitng diém chua phu hop duogc chinh sira trudc khi tién hanh nghién
cau chinh thiec.

- Vi ddy 13 nghién ctu tai bénh vién, can can bo tham gia, do vay phai to chuc tap
huan chuyén mén va giam sat vién truéc khi thuc hién, dam bao sy dong nhat trong
qué trinh thu thap sé liéu nghién ctu.

- T6 chtrc gidm sat, kiém tra lai ngau nhién 10% s6 phiéu dé kiém tra do xac thuc
cua thong tin thu duogc.

- Phan tich nho trong phan tich két qua dé danh gia chét lugng thong tin thu thap,
tién do trién khai nghién ctu.

2.10. Pao dirc trong nghién ctiru

Pé cuong nghién ciru dugc Hoi dong khoa hoc thong qua thi tién hanh
nghién cuu.

Chi lay mau cua nguoi bénh khi c6 phiéu dong y tham gia nghién cau cua
ngudi nha/ngudi bénh, phiéu nay duge gia dinh nguoi bénh gitr lai. Méi nguoi bénh
tham gia nghién ciru, chung t6i quy uéc c6 mot ma sb nhat dinh, dé nguoi thuc hién
nghién ctu khong biét tén cia nguoi bénh nham bao mat cac thong tin cho nguoi
bénh.
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Chuong 3
DU KIEN KET QUA

3.1. M6 ta dic diém phan bé va kiéu hinh khang khang sinh cia Acinetobacter
baumannii phan 1ap ¢ ngwoi bénh VPLQTM tai Bénh vién Pa khoa Bic Ninh
s6 1 nim 2026

3.1.1. Pdc diém chung cia ngwoi bénh VPLQTM c6 nhiém Acinetobacter
baumannii

Bang 3.1. Pic diém chung ctia nguoi bénh VPLQTM c6 nhiém Acinetobacter

baumannii
Piic diém Phan loai Solwong (n) | Ty 1é (%)
Gi¢i tinh Nam
N
Tuoi (Mean + SD)

3.1.2. Pdc diém vé don vi co sé'y té ban ddu ciia ngwoi bénh VPLQTM ¢ nhiém
Acinetobacter baumannii

Bang 3.2. Tuyén chuyén dén cua nguoi bénh VPLQTM

Tuyén chuyén dén S6 lwong (n) Ty 18 (%) P

Trung wong chuyén veé

Tuyén huyén chuyén Ién

Nguoi bénh ty dén

Tong

3.1.3. Thei gian phan ldp dwec Acinetobacter baumannii t#r ngwoi bénh
VPLQTM

Bang 3.3. Thoi gian phan lap Acinetobacter baumannii tir nguoi bénh VPLQTM

Thai gian phan lap S6 lwong (n) Ty 18 (n) p
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Trudc 5 ngay

Tur 5 ngay tro I1én

Tong

3.1.4. Thuc trang khang khang sinh cu#a cac ching Acinetobacter baumannii
phan Idp tr ngwoi bénh VPLQTM

A.baumannii

Ceftriaxone (4)

Amikacin (2)

Minocylin (2)
Piperacillin/tazobactam (2)
Trimethoprim/sufamethoxazole (2)
Meropenem (2)

Imipenem (2)

Gentamicin (1)
Ampicillin/sulbactam (1)
Ciprofloxacin (1)
Levofloxacin (1)
Ceftazidime (1)

Cefepime (1)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
R | LN

Biéu d0 3.1. Ty lé dé khang khang sinh cua cac ching Acinetobacter baumannii
phan I3p tir ngudi banh VPLQTM

3.1.5. Mure do khang khang sinh cria cac ching Acinetobacter baumannii phan
l@p ter ngwoi bénh VPLQTM
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Bang 3.4. bac tinh khang cua cac chung A Acinetobacter baumannii phén lap dugc
& nguoi bénh VPLQTM

Pic tinh khang S6 lwong (n) Ty 1 (%)

Khong da khang

Da khang

Khang dién rong

Tong

Am tinh

Carbapenemase Duong tinh

Tong

Am tinh
Khang Duong tinh
carbapenem Tong

3.1.6. Ty I¢ cac chiing Acinetobacter baumannii sinh men carbapenemase tai cac
phan nhém Ambler
Bang 3.5. Ty 1€ cac chung Acinetobacter baumannii sinh men carbapenemase tai

cac phan nhdm Ambler

Phan nhém Ambler S6 lwong (n) Ty 18 (%)

Nhom A

Nhém B

Nhom D

Tong

3.1.7. Mirc d¢p khang khang sinh cia cac ching Acinetobacter baumannii theo
thoi gian

Bang 3.6. Mutc d6 khang khang sinh cta cac chung Acinetobacter baumannii theo
thoi gian
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Nhém

Loai khang sinh
khang

<5 ngay

> 5 ngay

Nhom

Cefepime

Ceftazidime

Levofloxacin

Ciprofloxacin

Ampicillin/sulbactam

Gentamicin

Nhom

Imipenem

Meropenem

Trimethoprim/sufamet

hoxazole

Piperacillin/

tazobactam

Minocycline

Amikacin

Nhom

Colistin

Ceftriaxone
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3.2. Phan tich mét sé kiéu gen khang khang sinh bing real-time PCR va méi
lien quan véi kiéu hinh khang khang sinh ciia Acinetobacter baumannii phan
lap tir ngwoi bénh VPLQTM

3.2.1. Phan bé mgt sé gen khang thudc ciia cac chiing Acinetobacter baumannii
phan Idp ter ngwoi bénh VPLQTM

Bang 3.7. Cac gen khéang thudc cua cac ching Acinetobacter baumannii phan Iap tir
nguoi bénh VPLQTM

Gen khang S6 lwong (n) Ty 18 (%)

KPC

VIM

NDM

IMP

OXA-48

CTX-M

Tong

3.2.2. C4c yéu té lién quan dén sw phan bé gen khang thuéc ¢ cac ching
Acinetobacter baumannii phan lgp tie ngwoi bégnh VPLQTM

Bang 3.8. Phan bd gen khang thudc va tién sir str dung khang sinh trude d6

Gen khéng Sw dung khang Khéng sir dung p

sinh (n/%) khang sinh (n/%0)
OR (95%CI)

KPC

VIM
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NDM

IMP

OXA-48

CTX-M

Bang 3.9. Lién quan tuyén chuyén dén véi sy phan bd gen khang thude

uyén chuyén

Gen khan

Tuyén trung
wong chuyén
vé (n/%)

Tuyén huyén
chuyén 1én
(n/%)

Ngwoi bénh
tw dén (n/%)

p
OR (95%CI)

KPC

VIM

NDM

IMP

OXA-48

CTX-M

3.2.3. Méi lién quan gid@a kiéu gen va kiéu hinh khang khang sinh cia céc ching
Acinetobacter baumannii phan lgp tir ngwoi bénh VPLQTM

Bang 3.10. Ty Ié dé khang khéang sinh cia gen ma hda ESBLs

Gen khéng

Khéang sinh

S (n/%)

1 (n/%)

R (n/%0)

Ceftazidime
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CTX-M Ceftriaxone
Cefepime
Bang 3.11. Ty Ié dé khang khang sinh ciia gen ma hda carbapenemase
Gen khéng Imipenem (R) Meropenem (R)
n % n %
KPC
VIM
NDM
IMP
OXA-48

Bang 3.12. Sy twong dong giita kiéu gen va kiéu hinh khang khang sinh cua cac
chung Acinetobacter baumannii phén lap tir nguoi bénh VPLQTM

IMP

Két qua xét nghiém Nudi cdy (+) | Multiplex real- | Kappa index
(n/%) time PCR (+)
(n/%)
Class A KPC
NDM
Class B VIM
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Class D

OXA-48

ESBLs

CTX-M
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DU KIEN BAN LUAN

1. M6 ta dic diém phan b va kiéu hinh khang khang sinh cua Acinertobacter
baumannii phan lap duoc & nguoi bénh VPLQTM tai Bénh vién Pa khoa Bic Ninh
$6 1 nam 2026.

2. Phan tich mot sé kiéu gen khang khang sinh bang real-time PCR va méi lién
quan véi kiéu hinh khang khang sinh cia Acinertobacter baumannii phan lap duoc

tor nguoi bénh VPLQTM.
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DU KIEN KET LUAN

1. bic diém phan bd va kiéu hinh khang khang sinh cua Acinertobacter
baumannii phan lap duoc & nguoi bénh VPLQTM tai Bénh vién Pa khoa Bic Ninh
$6 1 nam 2026.

2. Phan tich mot sé kiéu gen khang khang sinh bang real-time PCR va méi lién
quan véi kiéu hinh khang khang sinh cua Acinertobacter baumannii phan lap duoc
tor nguoi bénh VPLQTM.
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DU KIEN KIEN NGHI



KE HOACH NGHIEN CUU

Tén cong viéc

Lich lam viéc

Théang 1-2/26

T2/26-T8/26

T9/26

Tim kiém va nghién cau tai liéu

Thiét ké mau thu thap s liéu

Viét dé cuong

Bio céo thong qua dé cuong

—_—
—_——=
g

—_—

Trien khai lay s6 liéu

———

Nhap va xu ly s6 liéu

Viét tong két dé tai

Bao cao nghiém thu

il
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PE TAI NGHIEN CUU KHOA HQC S6 bénh anvao vién: .....................
MASO: oo, SO NS SO TUU: cer e e e,

PHIEU THU THAP THONG TIN

Tén dé tai nghién cieu: “Phan tich méi lién quan giira kiéu hinh va mét sé kiéu

gen khang khang sinh cia Acinertobacter baumannii phan lap ¢ ngwoi bénh

VPLQTM tai Bénh vién Pa khoa Bic Ninh s6 1 nim 2026”

STT Tén muc Két qua Ghi chii
1. Ho tén nguoi bénh Pay du ho tén
2. Nam sinh Ghi nam sinh
3. Tuoi Ghi tuoi
4. Giéi tinh 1. Nam 2. N Khoanh tron
5. Ngay vao vién Ghi day du
ngay/thang/nam

6. Tuyén chuyén dén 1. Trung wong chuyén vé

2. Tuyén dudi chuyén Ién

Khoanh tron

3. Tu dén
7. | Thoi gian dat NKQ cho dén khi 1. <5 ngay 2.> 5 ngay Khoanh tron
phan lap duoc VK
8. | SurdungKS truac khi khi phéan 1. C6 str dung Khoanh tron
lap dugc VK 2. Khdng sur dung
KIEU HINH KHANG KHANG SINH
9. Amikacin 1.S 2.1 3R Khoanh tron
10. Ampicillin/sulbactam 1.S 2.1 3R Khoanh tron
11. Cefepime 1.S 2.1 3R Khoanh tron
12. Ceftazidime 1.S 2.1 3R Khoanh tron
13. Ceftriaxone 1.S 2.1 3R Khoanh tron
14. Ciprofloxacin 1.8 2.1 3R Khoanh tron
15. Colistin 1.S 2.1 3R Khoanh tron
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16. Imipenem 1.S 2.1 3R Khoanh tron
17. Levofloxacin 1.S 2.1 3R Khoanh tron
18. Meropenem 1.8 2.1 3.R Khoanh tron
19. Minocycline 1.S 2.1 3R Khoanh tron
20. Piperacillin/ tazobactam 1.S 2.1 3R Khoanh tron
21.| Trimethoprim/sufamethoxazole 1.S 2.1 3R Khoanh tron
22. Khong da khang 1.Co 2. Khoéng Khoanh tron
23. Da khang 1.Co 2. Khong Khoanh tron
24. Khang dién rong 1.Co 2. Khong Khoanh tron
25. ESBL 1. Duong tinh 2. Am tinh Khoanh tron
26. Carbapenemase 1. Duong tinh 2. Am tinh Khoanh tron
27. Khéng carbapenem 1.Co 2. Khéng Khoanh tron
28. Phan nhém Carbapenemase 1. Class A Khoanh tron
2. Class B
3.Class D
KIEU GEN KHANG KHANG SINH
29.| Keétqua PCR gen khang thuéc | 1. Duong tinh 2. Am tinh Khoanh tron
30. OXA-48 1.Co 2. Khong Khoanh tron
31. KPC 1.Co 2. Khong Khoanh tron
32. IMP 1.Co 2. Khong Khoanh tron
33. VIM 1.Co 2. Khong Khoanh tron
34. NDM 1.Co 2. Khoéng Khoanh tron
35. CTX-M 1.Co 2. Khoéng Khoanh tron
Bdc Ninh, ngay ... thang ..... nam 2026

Ngudi cung cap thong tin

Can bd thuc hién deé tai

Nguyén Thi Hué
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