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TS. Tran Huy Hoang va PGS.TS. Duong Thi Hong.
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thuc va khach quan, da dugc xac nhan va chép thuan cua co s& noi nghién ctru.
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Nghién ciru dwge thwe hién sir dung kinh phi ciia cac dé tai/dw 4n:

Pé tai cép nha nudc "Péanh gia thuc trang khang khang sinh cua vi khuén tai Viét
Nam, xac dinh dic diém cau trac gen va yéu td lién quan cia cac vi khudn khéng
thudc thuong gip ¢ Viét Nam" (M3 sé: MOST: NHQT/SPDP/02.16) do TS. Tran

Huy Hoang chu nhiém.
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T6 chirc Y té Thé giéi (TCYTTG) nhan dinh khang khéng sinh 1a mét trong
mudi mbi de doa vé sirc khoé, su phat trién va an ninh y té toan cau. Viéc phat
hién ra penicillin va cac khang sinh khac 1a mét tién bo y hoc quan trong trong thé
ky qua. Tuy nhién sau d6 1a sy xudt hién cta cac vi khuan 1am giam tac dung cua
cac thudce khang sinh. Sy xuét hién nhanh cta cac vi khuin khang véi cac loai
khang sinh méi ra doi dan dén viéc cac nha san xuat khong dau tu dé nghién ctru
va san xudt cac loai khang sinh do hiéu qua kinh té thip. Hon nita & cac qudc gia
dang phat trién, thiéu cac bién phéap can thiép nham kiém soét tinh trang vi khuan
khang véi cac loai khang sinh. Nhitng diéu nay c6 thé dan ching ta quay lai mot
ky nguyén khong khang sinh [284].

Vi khuan khang khang sinh gdy ra ganh ning bénh tat va kinh té 16n trén
pham vi toan cau. S6 liéu udc tinh vao nam 2019, trén toan cau s& ¢ 1,27 triéu
ca tir vong do vi khudn khang thudc va 4,95 triéu ca tir vong c6 lién quan dén vi
khuan khang khang sinh [191]. Bdo cdo giam sat m&i nhat cia TCYTTG nam
2021 cho thay E. coli va K.pneumoniae 13 hai trong s cac tac nhan khang khang
sinh phd bién nhét va 13 hai tac nhan c6 ty 1¢ da khang, nhiém tring huyét rat cao
& cd cong déng va bénh vién. Day la ganh nang bénh tat va kinh té clia toan cau,
dic biét cac qudc gia dang phat trién. Tuy nhién hau hét s6 liéu vé vi khuan khang
khang sinh mai chi tap trung giam sat va nghién ctru ¢ bénh vién [210].

Viét Nam 1a mot cac qudc gia cé tinh trang khang khang sinh trAm trong.
Mot trong nhitng 1y do chinh 14 do sir dung khéng sinh khong kiém soat tai cong
d6ng va trong chian nudi [285]. Trong nhimg nim qua Viét Nam da c6 nhitng quan
tdm nhat dinh dén kiém soat khang khang sinh. By Y té da phé duyét Ké hoach
hanh dong quéc gia vé chéng khang thudc giai doan 2013-2020 va dang xay dung
Chién lugc phong chdng khang thude giai doan 2022-2030. Tuy nhién viéc dau
tu ngudn lyc ciing nhu chién luoc trong viéc giam sat va quan 1y khang khang
sinh chua dugc thuc hién mot cach déng bo. Hién tai, Viét Nam chua c6 nhiéu sd
lidu danh gia mic d6 khang khang sinh trong cong dong, cac so liéu hién co
thuong ctia cac nghién ciru voi dia diém nghién ctru nho hep, khong ude lugng
dugc mirc d6 va ganh ning ctia khang khang sinh. Chung ta ciing chua c6 nhiéu

nghién ctru yéu t6 lién quan dén su phat trién cta vi khuan khang khang sinh nhu
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kién thirc, thuc hanh vé sir dung khang sinh & nguoi va trong chin nudi. Vay
chung ta can di tim cau tra 10i cho cdu hoi: Thuc trang khang khang sinh cta céac
vi khuan nhiém khuén tai cong déng ¢ Viét nam hién nay & muc d¢ nao?” Chinh
vi su can thiét va y nghia thyc tién da néu ¢ trén chiing toi tién hanh dé tai nghién
ctru “Thwe trang khdng khdng sinh ciia vi khudn 6 cong dong va cdc yéu to
lién quan ¢ Viét Nam, nam 2018-2019"’. Pé dam bao muc do dai dién, nghién
ctru can thye hién tai mot s6 dia phuong cua ca 3 mién Bic, Trung va mién Nam.
Céc két qua ctia nghién ctru s& gop phan dinh hudng trong viéc xac dinh wu tién,
murc d6 ctia van dé dé dua ra cac chinh sach, ké hoach hanh dong va can thiép phu
hop trong giai doan 2020-2030. Nghién ctru dugc thuc hién véi cac muc ti€u nhu
sau:

1. Xac dinh ty 1& va dic diém khang khang sinh ctia mot sb loai vi khuan
thuong gap cua nguoi bénh dén kham tai tram y té x4 mot s6 tinh Viét Nam,
2018-2019.

2. MO ta thyc trang kién thirc va sir dung khang sinh ctia nguoi bénh dén kham
tai tram y té x4 mot sb tinh Viét Nam, 2018-2019.

3. Xac dinh méi lién quan kiéu gen ctia mot s6 chung vi khuan khang khang
sinh phé rong phan 1ap duoc tr nguoi bénh dén kham tai tram y té xa mot
56 tinh Viét Nam, 2018-2019.
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CHUONG 1. TONG QUAN TAI LIEU

1.1. Khang sinh va sy dé khang khang sinh
1.1.1. Lich sir phat hién khang sinh va dé khang khang sinh

Trudc dau thé ky 20, cac cach diéu tri nhidm trung chu yéu dya trén cac
phuong phap y hoc dan gian. Cac quan sat dugc thyc hién trong phong thi nghiém
vé khang sinh giita cac vi sinh vat da dua dén nhitng phat hién vé cac khang sinh
tu nhién dugc tao ra tur vi sinh vat. Nam 1895, Vincenzo Tiberio, nha vat 1y hoc
& dai hoc Naples da phat hién rang nAm méc (Penicillium) trong nudc c6 hoat
dong khang khuén tét. Sau khi hop chat héa tri ban dau to ra ¢6 hiéu qua, nhitng
hop chat khac ciing dugc theo dudi cting dong diéu tri, nhung n6 khong duoc thuc
hién cho dén nam 1928 khi Alexander Fleming quan sat khang sinh chdng lai vi
khuan tir mot loai nAm trong Penicillium. Dén nim 1941, khang sinh dau tién 1a
penicilin dd dugc san xuat dé dung trong 1am sang diéu tri cic bénh nhiém tring
va cho dén nay cac khang sinh van 1a vii khi t6i wu nhat chéng lai cac bénh nhiém
trung.

Tuy nhién ngay sau khi phat hién khang sinh 13 su xuat hién su dé khang ctia
vi khuén. D3 c6 mét sd canh bao d3 duoc nhic téi trude khi khang sinh duoc st
dung phd bién. Bai phat biéu tai 1& nhan giai Nobel ctia Alexander Fleming da
duogc vién dan nhiéu 1an nhu mot 16i canh bao cta 6ng rang “Khong khé dé tao ra
mot vi khuan khang thudc penicillin trong phong thi nghiém bang cach cho chiing
tiép xuc voi mot luong khong du dé giét chét ching...d6 1a mot diéu nguy hiém
ma mot ngudi da co thé sir dung dudi lidu, va vi khuan ctia nguoi d6 da tiép xuc
v6i mot lugng thude khong du giét chét ching va lam chung khang” [15]. Vai
nim sau khi khang sinh duogc giéi thiéu, cac vi khudn phat trién co ché dé chdng
lai khang sinh da duogc str dung. Vi khuin c6 mét sb cach chia sé vat liéu di truyén,
d6i khi khong lién quan dén loai, va dan dén viéc cang mé rong cac chung khang
khang sinh. Khoang cach thoi gian 1a rit ngan giita viéc gidi thidéu mot loai khang
sinh duoc st dung va thoi diém khang ctia n6 véi cac vi khuan khac nhau (Hinh
1), do d6 viéc nghién ctru co ché khang va co ché di truyén cta ching 1 mot trong
nhimg wu tién quan trong trong chién luge giam téc d6 va tac dong cua khang

thude.



Khéng sinh

KKS dwge xac dinh 4 dura vho slr dyng

Penicillin R Staphytccocus 1940

1943  Penicillin

1950 Tetracycline

e 1953 Enythromycin

Tetracyin S Shigella 1959 w—
b 1960  Methicillin

Methicillin R Staphylococus 1962  w—

Penicllin R pneumococus 1965 v

1967 Gentamicine
Enythremycin R Streptococus 1968  w—

— 1972  \Vancomycin

Gentamicin R Enterococus 1979

e 1935  Imipenem and Ceftazidine

Ceftazidime R Entercbacteriae 1987
Vancomycin R Entercocus 1988

Lewofloxacin R pneumocoocus 1996 1996  Levofloxacin

Imipanem R Entercbacteriae 1998
XDR tuberculosis 2000

Linezolid R Staphytccocus 2001
Vancomycin R Staphyfococus 2002

Linezolid

L[]
I
:

— 2003 Deptomycn
PDR Acinerbacter & Pseudomonas 2004

Ceftriaxon2 R Neissaria gonorrhceae 2009

— 2010  Ceftarcline

Ceafriarcline R Staphylccocus 2011

Hinh 1.1. Khoéng cich vé thoi gian khang sinh dwoe bit dau sir dung va
thoi gian phat hién khang



1.1.2. Dinh nghia:
1.1.2.1 Khang sinh va phan loai khang sinh [2]

e Khang sinh: khang sinh 1 nhiing chit do vi sinh vat tiét ra hodc nhiing
chat hoa hoc ban tong hop, tong hop, voi ndng do rat thip, c6 kha ning
dac hiéu kim ham su phat trién hodc diét duoc vi khuan.

e Phan loai khang sinh: Cho dén nay, khoa hoc da tim ra rat nhiéu cac nhom
khang sinh ma mdi nhém c6 tac dung tot trén nhing loai vi khuan khéc
nhau. Dya theo ciu trac hoa hoc, khang sinh dugc phan loai thanh céc
nhom chinh sau:

Bang 1.1: Phan loai khang sinh

STT  Nhém cau Tén thudc Tac dung
truc
1 Nhom B-lactam:
Peniciline Penicilin V, penicilin G, Caukhuan Gram duong,
methicilin, oxacilin, Gram am,
amoxicilin, nhom penicilin
Cephalosporin Cephalosporin thé hé Gram duong, Gram am
1,2,3,4,5
Carbapenem  Imipennem, meropenem, Tac dung rong trén ca vi
doripenem, ertapenem khuén ki khi va hiéu khi,
vi khuan gram duong
Monobactam  Aztreonam Vi khuan hiéu khi gram
am va vi khuan ki khi
Uc ché p- Acidclavulanic, sulbactam va Uc ché cac vi khuan tiét
lactamase tazobactam men beta-lactamase nhu
Acinetobacter.
2 Aminoglycosid Kanamycin, gentamicin, Vi khuin gram am
neltimicin, tobramycin,
amikacin.
3 Nhom Erythromycin, oleandomycin, Cic vi khuan gram
Macrolid roxithromycin, duong va mot sd vi
clarithromycin, khuan khong dién hinh

dirithromycin, azithromycin,

spiramycin, josamycin
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4 Nhom Lincomycin va clindamycin ~ Cac vi khuan gram

lincosamid duong va mot sd vi

khuan khong dién hinh

5 Nhom Cloramphenicol va Ca gram am va gram
phenicol thiamphenicol duong

6 Nhom cyclin -~ Chlortetracyclin, C6 pho khang khuan

oxytetracyclin, rong trén ca cac vikhuan

demeclocyclin, methacyclin,

doxycyclin, minocyclin.

Gram-am va Gram-
duong, ca vi khuan hiéu

khi va ky khi

7 Nhom peptid

Glycopeptid  (vancomycin, Chu yéu trén cic chung
teicoplanin): vi khuan Gram-duong
Polypetid (polymyxin, Tryc khuan Gram-am
colistin

Lipopeptid (daptomycin

Gram-duong hiéu khi va
ky khi

8 Nhom 4 thé hé quinolon Khéng c6 ngudn goc tur
quinolon nhién, toan by dugc san
xuit bang téng hop hoa
hoc.
9 Cac nhom NhOom co-trimoxazon, nhom
khang  sinh 5-nitro-imidazon, nhom
khac oxazolidion

1.1.2.2 Co ché sy dé khang khang sinh [3]

Sau khi vao té bao, khang sinh duoc dua toi dich tac dong s& phat huy tac

dung bang cach:

- U’ ché sinh téng hop vach té bao vi khuan

- Gay 1di loan chirc ning mang nguyén tuong, dic biét 1a chirc ning tham

thau chon loc, lam cho cac thanh phﬁn (ion) bén trong té bao bj thoat ra ngoai, vi

du nhom polymyxin, Daptomycin

- Ut ché sinh tong hop protein

- Ut ché sinh tong hop acid nucleic

- Ut ché sinh tong hop cac chit chuyén hoa can thiét cho té bao



Tong hop thanh T8 ADN gyrase Qua :;n;g‘o dai ARN polymerase
Cyclosering Quinolones Nalidixic acid Actinomycin Rifampin
b srases A Clprofioxacin Streptovaricins

Bacitracin Novobiocin

Penicillins

Cephalosporins Qua trinh tong hop

Monobactams protein ((rc che 50S)

Carbapenems . )
Erythromycin (macrolides)
Chloramphenicol

Trao doi chét axit folic f,"n"c?,‘,’,,"%?;"

Trimethoprim
Sulfonamides J
Qué trinh

protein ((rc che 30S)

Tetracyclines
Spectinomycin
Streptomycin
Gentamicin

Cau ':: vitzl:’l':coning Kanamycin
ng e Amikacin
Polymyxins Nitrofurans
Daptomycin hop lipid
P Qua trinh tong hop
atensimycin
PABA Mang Thanh y mm )
té bao chdt  té bao Mupirocin
Puromycin

Hinh 1.2: Co ché tiac dung ciia khang sinh [3]

Khang sinh c6 tac dung wrc ché hodc tiéu diét vi khuan, nhung khi trong méi
truong c6 khang sinh ma vi khuan van phat trién thi dugc coi 1a sy dé khang khang
sinh.

Phan logi dé khdng khdng sinh
C6 2 logi dé khdng: la dé khang gid va dé khang thdt

- Bé khang gia: Dé khang gia 1a c6 biéu hién 1a dé khang nhung khong phai
1a ban chat, tirc 1a khong do ngudn gde di truyén. Khi vao trong co thé, tac dung
ctia khang sinh phu thudc vao ba yéu to 1 khang sinh - ngudi bénh - vi khuan. Dé
khang gia c6 thé do mot trong ba yéu t6 hodc co thé két hop hai hay tham chi ca
ba yéu td

- Bé khang that: ¢ 2 loai 1a dé khang ty nhién va dé khang thu dugc.

+ Pé khang tu nhién do mot sé loai vi khuan khong chiu tac dung ctia mot
s6 khang sinh nhat dinh. Vi du P. aeruginosa khong chiu tac dung cta penicilin
G, Stapylococcus aureus khong chiu tac dung cua colistin. Hodc vi khuan khong
c6 vach nhu Mycoplasma khong chiu tac dung cua cac khang sinh beta-lactam trc
ché sinh tong hop vach. Pé khang ty nhién thuong mang tinh chét dic trung theo
ting loai vi khuén.

- bé khang thu dugc do mot bién ¢b di truyén 1a dot bién hodc nhan duge

gen dé khang dé mot vi khudn dang tir khong co gen dé khang trd thanh co gen dé
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khang, nghia 1a dang nhay cam tro thanh c6 kha nang dé khang khang sinh. Céac
gen dé khang c6 thé nam trén mot, mot sé hodc tit ca cac thanh phan di truyén
ciia vi khuan gdm nhiém sic thé, plasmid va transposon. D& khang thu duoc
thudng mang tinh chat clia timg c4 thé trong loai.

Pé khang thu duoc 13 yéu td dong vai tro chinh trong viéc gia ting tinh hinh
khang khang sinh hién nay. Céc nghién ciru vé khang khang sinh cta vi khuan
ludn tap trung phan tich nhitng bién d6i vé mat di truyén cua vi khuan do dé khang
thu dugc lam thay doi tinh dé khang cua vi khuan nhu thé nao.

Cac gen khang khang sinh nhom B-lactam

Gen khang khang sinh d4 ton tai tir rit 1u, cac gen nay rat phong phu va da
dang trong céc sinh vat séng cd dai, duogc phat hién trong ADN dugc phuc hoi tur
Pleistocene tién st (30.000 ndm trudc) [22]. Cho dén nay hang chuc nghin gen
khang khang sinh da duoc phat hién lam ting su hiéu biét vé cac co ché dé khang
ctia vi khuén.

Bang 1.2. Bang tong hop gen khing khang sinh cilia cic nhém khang sinh

thwong gap
STT Nhom KS Cac gen khang khang sinh quan trong
1. B-lactam o AmpC- B-lactamase

o ESBL: blaTEM-, blaSHV-, blaCTX-M-

o Carbapenemase: Nhom A (KPC, SME, IMI,
NMC, GES); Nhém B (NDM, IMP, VIM, SPM,
GIM); Nhom D (OXA-)

2. Aminoglycosid o Gen methlase: armA, npmA, rmtA, rmtB, rmtC va
rmtD

o Gen tao cac enzyme bién d6i: AAC

(acetyltransferase), ANT

(nucleotidytransferase/adenyltransferase), APH

(phosphotransferase)

3. Chloramphenicol o CAT: catA va catB
o cmlA va floR

4. Glycopeptid o VanA va vanB: nim trén plasmid hoic

chromosom
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o vanCl, vanC2/3, vanD, vanE va vanG: chi nam

trén chromosom

5. Quinolon o GyrA va GyrB ¢ tryc khuan gram am; parC va
parE & vi khuan gram dwong déu niam trén
chromosom

o Qur (gnr A, B, C, D, S), aac(6)-ib, gepA nim

trén plamid

6. Sulfanamid va o Khang sulfonamid: fo/P, sull, sul2? va sul3
trimethoprim o Khang trimethroprim: fo/A, dfrA, dfrB, dfrK

Céc gen khang khang sinh ctia cic nhom khéng sinh khac nhau rat da dang
bao gdm ca cac gen nam trén chromosom va trén plasmid. Pic biét cac gen nam
trén plasmid dong vai trd 16n trong viéc gia ting nhanh chong toc do lan truyén
cac gen khang khang sinh trong quan thé vi khuan do tinh chat c6 thé lay truyén
ngang tir loai vi khuan nay sang vi khuan khac. Chinh vi vay viéc xac dinh cac
gen khang khang sinh déng vai tro rit quan trong trong viéc kiém soat sy lan
truyén khang khang sinh hién nay.

Vi khuan da khang - MDR (MultiDrug Resistance): Da khang thubc c6 nghia
1a tac nhan duoc phan 1ap dé khang véi it nhat mot khang sinh & it nhat ba nhoém
khang sinh.

Khang thudc md rong - XDR (Extensive Drug Resistance): Khang thuéc mé
rong 1a tac nhan duoc phan 1ap dé khang véi it nhat mot khang sinh & tit ca cac
nhoém nhung van con nhay v61 mot hodc hai 16p khang sinh hién c6.

Toan khang thudc - PDR (PanDrug Resistance): Toan khéng 14 tac nhan duoc
phan 1ap dé khang voi tit ca cac khang sinh & tit ca cac 16p khang sinh hién c6
[171].

Nhiém tring do cong dong méc phai: duoc dinh nghia 1 nhiém tring bén
ngoai bénh vién, co s& cham séc dai han hodc vién dudng lao[182].

1.2. Ganh niing bénh tit ciia vi khuin khang khang sinh va thye trang khang
khang sinh ciia mét sé vi khuin dang quan tam trén thé giéi
1.2.1. Ganh nang bénh tat do khang khang sinh

Tinh trang khang thudc cta vi khuan xay ra khi nhiing thay d6i trong vi

khuén khién céc loai thudc duoc st dung dé diéu tri nhiém trung trd nén kém hi¢u

qua hon. Khang khang sinh d ndi 1én nhu mot trong nhitng mdi de doa strc khoe
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cong dong hang dau cuia thé ky 21. Chinh phii Anh cho rang khang khang sinh ¢
thé giét chét 10 triéu nguoi méi ndm vao nam 2050 [202]. TCYTTG va nhiéu
nhom va nha nghién ctru khac cung cap bang ching cho rang su lay lan ciia khang
khang sinh 12 mot van dé cip bach doi hoi phai c6 mot ké hoach hop tac hanh
dong, toan cau dé giai quyét [91, 224, 284]. Thong tin vé mirc do hién tai ganh
ning cta vi khuan khang khang sinh, xu huéng & cac khu vuc khac nhau trén thé
gidi, cac tac nhan khang khang sinh cao nhat 1a rat quan trong. Néu khong duoc
kiém soat, sy 1ay lan ctia vi khuan khang khang sinh c6 thé gy chét nguoi trong
twong lai cao hon nhiéu so véi hién nay.

Hiéu dugc ganh nang thuc sy cia viéc khang thude 1a mot thach thire 16m
hién nay do nhiéu noi han ché vé mit dix lidu. Tuy nhién cac nha khoa hoc cling
d3 cd gang phan tich va uéc luong vé sb lidu ganh nang do vi khuan khang khang
sinh gy ra. Tai Hoa Ky, wéc tinh ty 1é tr vong do vi khudn khang khang sinh 13
6,5%, [233] khoang 23.000 ca tir vong mdi nam [74]. U6c tinh & Lién minh Chau
Ausd catir vong do vi khuén do mot sb khang khang sinh dugc lya chon 1a khoang
25.000 ngudi mdi nam [74]. C6 rat it thong tin vé ty 1& tir vong do vi khuan khang
thudc & cac qudc gia dang phat trién. Ty 1é tir vong do viém phdi lién quan dén
may thé & cac ICU ¢ Colombia, Peru va Argentina dugc udce tinh 1an luot 13 17%,
25% va 35%, va co lién quan dén vi khuan khang khang sinh [93, 187, 234]. Ty
1é tir vong do tu cAu vang khang khang sinh phd rong va khang methicillin
(MRSA) dugc ude tinh 1 27% va 34% & tré so sinh nhiém trung huyét &
Tanzania[141], udc tinh rang 58.319 truong hop tir vong c6 thé 1a do ESBL va
MRSA chi riéng & An Do [156].

Mot nghién ciru méi nhat duge dang tai trén tap chi Lancet d& wdc tinh va
du bao s6 lidu tr vong do vi khuan khang khang sinh gay ra va tir vong lién quan
dén vi khuan khang khang sinh. S6 liéu udc tinh vao nam 2019, trén toan ciu cé
1,27 triéu ca tir vong do vi khuan khang thudc va 4,95 triéu ca tir vong c6 lién
quan dén vi khuan khang khang sinh [191].

Trong d6, Chau Uc c6 ganh ning do vi khudn khang khéng sinh thip nhat
vao nam 2019, véi 6,5/100.000 tir vong do vi khuin khang khang sinh va
28/100.000 tir vong lién quan dén vi khuan khang khang sinh. Chau Phi can
Sahara c6 ganh ning cao nhat, v&i 27,3/100.000 tir vong do khang khang sinh va
114,8/100.000 truong hop tir vong lién quan dén vi khuan khang khang sinh[191].
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Hinh 1.3: Tir vong do vi khuin khang khang sinh va lién quan dén vi khuin
khang khang sinh theo khu vuc [191]

Ba triéu chtng truyén nhiém c6 ganh ning toan cau cao do va lién quan dén
khang khang sinh trong nam 2019 bao gdm nhiém tring duong ho hap dudi va
16ng nguc, nhiém tring mau va nhiém trung trong 6 bung. Ba triéu ching nay
chiém 78,8% s ca tir vong do khang khang sinh trong niam 2019; Chi riéng nhiém
trung dudng ho hap dudi da chiém hon 400 000 ca tir vong do vi khuan khéng
khang sinh va 1,5 triéu ca tir vong lién quan dén vi khuan khang khang sinh[191].
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Hinh 1.4: Tir vong toan ciu do va lién quan dén vi khuan khang khang sinh
theo tac nhan, 2019 [191]

Nam 2019, sau tac nhan gay bénh c6 ca tir vong cao nhét (Biéu do 1.4) bao
gom: E.coli, S.aureus, Kpneumoniae, S.pneumoniae, A.baumannii va
Pseudomonas aeruginosa, theo thir ty sd ca tir vong. Téng sau tac nhan nay da
gy ra 929 000 (trong s6 1,27 triéu ca tir vong do vi khuan khang khang sinh va
3,57 triéu trong s6 4,95 triéu ca tir vong lién quan dén vi khuan khang khang sinh
trén toan cau vao nim 2019. Ddi véi cac ca tir vong do khang khang sinh, E.coli
1a nguyén nhan giy ra nhiu ca tir vong nhat trong nam 2019, tiép theo la
K.pneumoniae, S.aureus, A.baumannii, S.pneumoniae va M. tuberculosis[191].

Theo bao cdo mdi ndm 2021 cia TCYTTG, trong Hé thong Giam sat khang
khang sinh toan ciu véi sé liéu cua 68 quc gia, E.coli va K.pneumoniae 13 2 trong
3 tac nhan khang khang sinh phd bién nhat, dic biét day 1a 2 tic nhan co ty 1¢ da
khang va nhiém tring huyét rat cao ¢ ca bénh vién va cong dong. E. coli (97%),
K. pneumoniae (94%) c¢6 mat & nhiém tring méau, nhiém tring tiéu hoa va tiét
niéu. S6 liéu nay bao gdm ca ¢ cong ddong va bénh vién [210]. Do d6, nghién ctru
xem xét tong quan hai tac nhan nay dé thay tinh trang khang khang sinh cta cac
tac nhan nay trén pham vi toan cau.

Bén canh ganh nang bénh tat, gdnh nang vé kinh té cling dugc phan tich téi.

Mot nghién ctru tong quat chi ra rang 48% céac nghién ctru uée tinh ganh ning tur
g g£q g g g g
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vong cho thiy tac dong dang ké tir stirc dé khang, chi phi hé thong cham séc st
khoe co thé 1én t6i 1 ty d6 la mdi nam, trong khi ganh ning kinh té dao dong tir
21.832 d6 la mbi truong hop dén hon 3 nghin ty do la trong ton that thu nhap quc
ndi [196].

1.2.2. Thuc trang vi khudn Klebsiella pneumoniae khang thuéc

Vi khuan Klebsiella pneumoniae (K. pneumoniae) thudng duoc phan 1ap ¢
rudt cia ngudi, dic biét voi nhitng nguoi c6 tién st nhap vién. Pa sb nhitng nhiém
trung do K.pneumoniea c6 lién quan dén cham séc y té. Nhitng nhiém trung nay
bao gém nhidm tring tiét niéu, viém duong ho hap dudi va nhiém tring mau.
Khang khang sinh & K. pneumoniae phat trién thong qua tich hop, nhu khang
fluoroquinolone hay bang thu nhéan cac yéu t6 gen di dong cta K.pneumoniea
mang gen khang. Ty 1¢ khang cao véi cac khang sinh phd rong & cac loai nay.
Khang khang sinh & K.pneumoniae phat trién thong qua dot bién, nhu ddi véi
khang fluoroquinolone, hodc bang cach thu nhan cic yéu t6 di truyén.
K.pneumoniae mang mot gen khang thudc (nhiém sac thé dinh vi beta-lactamase)
cO kha ndng tai tao mot cach tu nhién cac penicillin véi phé vO hiéu kéo dai.
Khang véi cac loai khang sinh duong udng dugc str dung rong rii va ¢ san khac
nhu co-trimoxazole va fluoroquinolones dd xuét hién va lan rong trén toan cau
[244]. Ty 1é khang khang sinh cta K.pneumoniae wéc lugng toan cau nim 2015
1a 23.4% va dugc du bao 1én td1 50% vao ndm 2030 [43].
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Hinh 1.5. Dau hi¢u nhan biét sy xuat hién va lay lan cia K. pneumoniae da

khang va toan khang va cic gen khang thudc [69]

1.2.2.1 Cac gen va mirc d9 khang ciia vi khuin K.pneumoniae
Ty I¢ khang cao v&i cephalosporin ¢ cac loai nay (qua trung gian ESBLs
hodc enzyme AmpC thu dugc) ciing ¢ nghia 1 diéu tri cho cac nhiém tring da
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dugc khiang dinh hodc nghi ngd trong nhiéu tinh hubng rat phu thudc vao
carbapenems, néu thudc ndy c6 san tai co so didu tri. K. pneumoniae ngay nay da
khang rat nhiéu vé6i carbapenems trén toan thé giGi. Tt ca cac gen quan trong
nhit c6 thé gay khang carbapenem da duoc phat hién trong cac chung cia K.
pneumonia, do do hau hét cac lya chon diéu tri hién tai c6 hiéu qua kém. Cac gen
khang dugc bdo cdo rong rai trén toan thé gio1 bao gém SHV, TEM, CTX-M,
KPC, NDM va OXA-48 [69].

Su dé khang véi penicillin & K. pneumoniae d3 duge bao cao vao dau nhiing
nam 1960, din dén viéc xac dinh céc gen [-lactamase dau tién, blaSHV-1 va
blaTEM-1. Hai thap ky sau, gen B-lactamase phd mé rong (ESBLs) dau tién,
blaSHV-2, dugc xac dinh & K. pneumoniae dugc phuc hoi tir mot nguoi bénh ICU
& Duc [147]. Gen thé hién hoat tinh phd mé rong chéng lai cac B-lactam, bao gom
cephalosporin thé hé thtr ba va monobactam, va dugc xac dinh 1a gen ESBLs dau
tién. Ngay sau d6, mot bién thé ESBLs qua trung gian plasmid khac 1a blaTEM-
3 d3 duoc bao cdo tir mam bénh nay & Phap [250].

K& tir khi xuét hién ESBLs & K. pneumoniae, trong nhitng nam 1990— 2000,
tac nhan nay di tro thanh mam bénh mang ESBLs chinh lién quan dén cac vu
bung phat bénh vién. Tai Israel va Tay Ban Nha, ty 1¢ 40% sinh ESBLs trong tong
s6 cac chung K. pneumoniae dugc phan lap tai bénh vién da dugc bao céo [71,
194]. Trong thoi ky d6, cac ching K. pneumoniae chii yéu chtra p-lactamase TEM
va SHV [84], v6i su xuat hién va lay lan cta cac alen khac nhau ¢ nhiéu quéc gia.
Vao nhitng nim 2000, c6 su thay d6i vé loai ESBLs ¢6 trong K. pneumoniae, giy
ra cac dot bung phat bénh vién, do thu nhan plasmid va transposon ma héa ESBLs
blaCTX-M, dan dén su thdng tri cta cac ching mang CTX-M [68].

Cac nhom gen ESBLs dd dugc truyén sang K. pneumoniae bang cach
chuyén gen ngang (HGT) bao gdm blaOXA [103], va cac gen hiém blaGES va
blaSFO [63], hoac blaPER, blaTLA va blaVEB [220]. Hon nira, cac gen [-
lactamase khang chat (rc ché da xuat hién, ma hoa cic enzym bj trc ché mot phan
bo1 axit clavulanic va tazobactam [67].

Sau 30 nam ké tir khi xuat hién, K. pneumonia sinh ESBLs dang gia tang
trén toan thé gidi, gay dich ¢ nhiéu qubc gia [68], mic du ty 1¢ hién mac va ham
luong gen ma hoa sinh ESBLs khéac nhau gitta cdc vung dia ly khac nhau. Theo
TCYTTG, su xuat hién cua K. pneumoniae sinh ESBLs hién da dat ty I¢ luu hanh
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1én téi 50% & nhiéu noi trén thé gidi, va ty 1& khang thudc trong cong dong 1én t6i
30% chung to tinh chat phd bién cuia su khang thudc nay [207].

Su xuét hién dich luu hanh cia K. pneumoniae sinh ESBLs & cac khu vuc
khac nhau trén thé gi61 dugc phan anh boi sy tién hoa lién tuc theo cép s6 nhan
cua cac loai va alen ESBLs moi trong loai nay, cling nhu trong cac
Enterobacteriaceae khéc, thu dugc bang cach chuyén ngang cac plasmid ma hoa
ESBLs va cac transposon. Pic diém kiéu hinh da khang cua cac chung K.
pneumoniae sinh ESBLs nay da dan dén su gia ting dédng ké trong viéc str dung
carbapenem, day 1a loai thudc khang sinh cudi cing dé diéu tri K. pneumoniae
sinh ESBLs[168]. Viéc sir dung rong rai cac khang sinh dong carbapenem di dan
dén su phat trién ctia cac carbapenemase qua trung gian plasmid, tirc 1 cac enzym
thity phén tit ca cac B-lactam bao gdm cé cac carbapenem dong cudi cung [226].
Su xuét hién cta chiung trong ho Enterobacteriaceae dan dén Enterobacteriaceae
khang carbapenem (CREs). C6 thé 1a do lién quan dén cac bénh vién, Klebsiella
spp. 1 vi khuan khang CRE chu yéu va lan rong ra toan thé gidi, gy ra mdi de
doa stc khoe cong dong dang ké [82].

Imipenem la khéng sinh carbapenem dau tién dugc st dung dé diéu tri
nhiém trung K. pneumoniae vao nim 1983 [57] va cac ching khang imipenem da
dugc cong nhan sau 2 nim [148]. Carbapenemase dugc phat hién sém nhat 13
IMP-1 metallo-enzyme, dugc phat hién & K. pneumoniae tir nam 1991 tai Nhat
Ban [121] . Vai nam sau, vao nam 1996, K. pneumoniae mang gen ma hoa sinh
carbapenemase dau tién, tén 1a KPC, da xuit hién ¢ Hoa Ky [293]. Mdc du cac
gen ma hoa sinh carbapenemase khac xuat hién & K. pneumoniae va tham chi 1an
dau tién dugc béo cao & loai nay, chang han nhu blaOXA-48 va blaNDM-1[294],
tuy nhién blaKPC tré thanh carbapenemase phd bién nhit va co tac dong manh
d6i voi K. pneumoniae. Cac chung mang blaKPC di duge mo ta & tat ca cac chau
luc, trong d6 blaKPC-2 va blaKPC-3 1a cac gen phd bién nhat, rit phd bién trong
cac ching lién quan dén bung phat bénh vién ¢ nhiéu qudc gia [177]. Ty 1& méc
chung trong cac chung Klebsiella spp. khang v&i carbapenem phan 13p dugce tur
cac nhiém trung bénh vién khoang 12% tir naim 2009-2010. Chung thity phan mot
cach hiéu qua céc penicillin, tat ca cic cephalosporin, monobactam, carbarpenem
va thadm chi cac chat tc ché beta-lactamase. Ké tr md ta dau tién cua ching,
enzyme KPC d4 lan rong khip cac qudc gia va luc dia tir cac nuwdc khac ctia chau

M¥ nhu Isarea, Canada, Brazil, Colombia; nhiéu nude chau Au (Anh, Phap, Ba
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Lan, Hy Lap...) va mot s6 nudc chau A nhu An D9, Trung Qubc (Hinh 1.6) mac
du dich té hoc chung ta chua biét dugc chinh xac vé sy md rong cua ching vi tri
[158, 190].

v
Bl Svlan truyén cda cac ching sinh KPC (dich)
Bl Svlan truyén clia cac ching sinh KPC (rdi rac)
[] Cac trwong hop don €
(. Chuwa ghi nhan

Hinh 1.6. Phan b cac chiing sinh enzyme KPC trén thé giéi [157].
Chii gidi: Mau dé: cdc quoc gia ghi nhdn vy dich do cdc chiing sinh enzyme KPC gdy
ra. Mau xanh: cdc quéc gia c¢é sw lan truyén rdi rdc cdc truong hop sinh KPC. Mau
ghi: cdc quéc gia da ghi nhdn trieong hop sinh enzyme KPC (don 1é). Mau trdng: cdc
quoc gia chiea ghi nhan triong hop nao.

O cac quéc gia chau Au, cac ching CRE mang gen KPC khong chi lan rong
vé mit dia Iy ma ti 1& luu hanh ciing khong nglng tang 1én theo cac nam [157]. Ti
1€ cac chung K. pneumoniae sinh KPC dugc phan 1ap tai mot bénh vién cua Hy
Lap da tang tr 0% vao nam 2003 1€n 38,3% vao nam 2010 [296]. Mt nghién clru
thu thap mau tai mot trung tAm cua Italia di cong bd 432 trudng hop mang gen
KPC trén tong s6 436 chung K. pneumonia khang carbapenem duoc thu thap tir
2012 -2014 [213].

Mot nghién ciru tong hop duge cong bd nam 2017 da phén tich 13 vu dich
xay ra & Chau My va Chau Au. Tét ca cac vu dich déu xay ra & cic co so y té. Sb
lugng nguoi bénh tham gia phan tich tai nghién ctru nay 1a trén 3500 va 766 chiung
duong tinh véi KPC, cac chung KPC chu yéu 1a KPC-1, KPC-2 va KPC-3. Ty 1é
mic clia ngudi bénh ¢ cac nghién ctru c6 su dao dong 52%+ 20,8% [69]. Diéu
dang quan tam hon, ty 1¢€ t&t vong do K.pneumoniae mang gen KPC trong cac

nghién ctru la kha cao.
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Tai nghién ctru phan tich 13 vu dich, c6 4 nghién ctru bdo cdo ty 1€ tr vong
lan luot 1a 27,8%, 37,5% (3/8 nguoi bénh tir vong), 66,7% (4/6 nguoi bénh tir
vong) va 33,3% (6/18 nguoi bénh tir vong). M4t nghién ctru bénh chiing tai 1 bénh
vién 16n (1000 giwdng) tai Israel cho thay ty 18 tir vong do K.pneumoniae do KPC
la 50%. Mot nghién ctru khac tai Hy Lap chi ra ty 1€ nay cao hon & nguoi bénh
K.pneumoniae mang gen KPC (37%) so voi cac ngudi bénh nhiém trung do
K.pneumoniae khong khang [69].

Tai khu vuc Chau A — Thai Binh Duong, dich cling da dugc ghi nhan &
Trung Qudc, Pai Loan va cic bao cao don 1é vé cac chung sinh KPC rai rac ¢
nhiéu qudc gia nhu An B, Han Quéc va Uc [157]. O Trung Qudc ti 1¢ cac ching
mang gen KPC di 1én t6i 63% trong tong s6 cac chung vi khuin khang
carbapenem dugc thu thap tir 13 bénh vién tir 2008 — 2011, trong d6 chu yéu 1a
KPC-2 [162]. Trong s cac sequence type (ST) dang luu hanh thi cac ST pho bién
nhat bao gdbm ST 258 (K. pneumoniae) [157]. O khu vuc chau A, ST11, rt gan
vo1 ST258, dang thinh hanh dédc biét 1a & Trung Quéc va Pai Loan [262, 291]. Tai
Han Quéc ty 1& khang cua K.pneumoniae véi cdc khang sinh cefotaxime,
cefepime, and carbapenem lan luot 1a 38-41%, 33-41%, va <0,1-2% tir nam
2013-2015 [142]. Tai Viét Nam, ndm 2012 and 2013 ty 1€ K.pneumoniae khang
carbapenem 13 14,9%, theo két qua khao sat tai Khoa hdi sitc cdp ctru cia 16 bénh
vién. Mot nghién ctru tai Phong hdi strc cép ctu cua 3 bénh vién Nhi trén téng )
1363 ca bénh, nhiém trung bénh vién dugce xac dinh trén 1/3 s6 ca nay va hau hét
do K.pneumoniae, trong d6 khang v6i carbapenem lén té1 55% [95] .

1.2.2.2 K.pneumoniae khang thudc & cac nhiém khuin cong dong

Céc chuong trinh giam sat va nghién ctru vé khang thudc trong cong dong
chua duogc 1 cac nghién ctru vu tién do d6 sb liéu Klebsiella spp. khang thube
cong dong con nghéo nan. Cac quc gia c6 ngudn luc, ty 1é cac bénh truyén nhiém
& cong dong thap va viéc kiém soat sir dung khang sinh tai cong dong va trong
chan nuoi t6t, trong khi cac nudc nghéo thiéu ngudn lyc nghién ctiru thi van dé
khang khang sinh tai cong dong lai 13 vin dé trim trong do viéc str dung khang
sinh trong cong dong khong duogc kiém soat.

K.pneumoniae, di dugc chimg minh 1a cdc mam bénh Gram am chu yéu
trong cac bénh nhiém trang mau khai phat tai cong dong. K. pneumoniae sinh
ESBsL (ESBLs-KP) thuong nghiém trong va c6 lién quan dén ting ty 1é that bai

trong diéu tri, ty 18 tir vong cao va chi phi nhap vién cao va da lam day 1én nhiing
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lo ngai vé sttc khoe cong dong va dang dan trd thanh mot thach thic 1am sang.
Trong nhiing ndm gan dy, mot s6 nghién ciru da bao co vé ty 1¢ vi khuan duong
tinh v6i ESBLs trong nhiém tring mau khoi phat ¢ cong dong O Trung Qudc,
16,5% (46/279) trong cac phan 1ap K. pneumoniae, CTX-M-14 14 kiéu gen ESBLs
phd bién nhat va phd bién khip ca nudc. Ty 1¢ luu hanh ESBLs-Kp khac nhau &
cac khu vuc dia 1y khac nhau caa Trung Quéc (10,2—50,3%). Ba gen ESBLs phd
bién nhét 1a blaCTX-M-14 (n = 74), blaCTX-M-15 (n = 60) va blaCTX-M-3 (n =
40) [225]. Mot nghién ctru tai Thd Nhi ky trén ngudi nhidm khuan tiét niéu khoi
phat cong dong cho thay 47% Klebsiella spp. sinh ESBLs. Két qua tuong tu ciing
dugc tim thdy trong cac nghién ciru khac & Thd Nhi Ky. Nhitng diéu nay chi ra
réng Klebsiella spp. khong chi [a mot van dé bénh vién, ma con 1a mot vin dé toan
dién ngay cang tang trong nhidém trung tiét niéu tai cong dong [149].

Mot nghién clru theo doi1 3 nam tir 2015-2018 trén nhiing mau mau, mu,
phan, dom, truc trang cua cac nguoi bénh nhiém khuén & cong dong cua An Do
cho thay ty 1& K. pneumoniae sinh ESBLs ting nhanh trong 3 nim va lan luot 13
21,8%; 35,5% va 45,7%. Cac gen duoc tim thay cha yéu 1a CTX-M. Tuy nhién
mot diém quan trong 13 ¢6 sy xuat hién cta cac gen khang carpabenem tai nhiing
mau nay, va ty 1€ cling tang theo nam lan luot 1a 8,4%; 11,5% va 16,6%. Hai gen
duoc phat hién 1la MBL va NDM-1[97].

Mot nghién ctru khac duoc thyc hién trong thoi gian 1 nam (tir thang 1 dén
thang 12 nim 2015) d3 bao céo ty 1& nhiém vi khuan E. coli va K. pneumoniae
sinh mang gen ma ho4 sinh carbapenemase thap hon, tirc 1 7,8% [29] so v&i cac
nghién ciru tir ving noéng thén mién Nam An D6 19,4% —22,1% [242]. Trong
nghién ciru nay, tit ca gen ma hoa sinh carbapenemase déu 1a /luNDM-1, trong
khi cac nghién ciru duoc thuc hién ¢ cac thanh phd, cu thé 1a Delhi va Aligarh,
Uttar Pradesh, An D9, di bao cdo cac bién thé khac cia blaNDM 1a blaNDM-4,
blaNDM-5, blaNDM-7 va blaNDM-8 [34]. Hau nhu khong c6 bat ky bao cao nio
vé blaNDM -1 phét hién ¢ ngudi bénh nhiém khuan cong dong nong thon tir An
D9§. Mgt nghién ctru khac thyc hién trude d6 vao nam 2015 da bao céo ty 1€ luu
hanh bénh blaNDM-1 1a 1,7% trong sb cac ching E. coli va K. pneumoniae phan
1ap tir ngudi bénh nhidm khuan cong dong [29].

Trong nhitng nghién ctru nay, cac chung E. coli va K. pneumoniae sinh
ESBLs phan 1ap tir nguoi bénh nhidm khuan khoi phat cong dong cho thdy mirc

do khang da thude cao ddi véi mét so loai khang sinh thuong dugc st dung, cu
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thé 1a ampicillin, amoxyclavic, cephalosporin, co-trimoxazole, fluoroquinolones
va acid nalidixic. Trong khi murc d6 dé khang trung gian da duoc ghi nhan déi véi
cefoxitin, chloramphenicol va nitrofurantoin. Mot nghién ctru tir Nam An D6 ciing
bao cdo mirc 46 dé khang cao hon tir 55,6% dén 98,5% ddi v6i ampicillin,
cephalosporin, ciprofloxacin va co-trimoxazole tir E. coli va K. pneumoniae sinh
ESBLs phan 1ap tir nguoi bénh nhiém khuén khoi phat cong déng [97].

Su lay lan dang lo ngai nay cua cac K.pneumoniae sinh ESBLs va NDM-1
trong cong dong can dugc quan tim dé thuc day giam sat khang khang sinh thuong
xuyén, dé theo ddi nhiing thay ddi trong mé hinh khang. Ngoai ra, dit liéu duoc
tao ra vé& ngudi bénh nhidm khuan cong déng duge ky vong s& bod sung cho dix
lidu vé nguoi bénh nhap vién tir cong déng, gitip danh gia muc do thuc su cua
khang khang sinh ¢ cac qudc gia.

1.2.3. Thuc trang Escherichia coli khang khang sinh

Escherichia coli (E.coli) 12 mdt loai vi khuan nam trong hé duong rudt &
ngudi va dong vat. Tuy nhién, ddy ciing 13 nguyén nhan thuong gip nhét cua
nhiém tring dudng tiét niéu cong dong va bénh vién (bao gdbm nhiém tring than),
nguyén nhan thudng gip nhét ctia nhiém tring mau ¢ moi lra tudi, né c6 lién quan
dén nhiém trung trong 6 bung nhu viém phic mac va v6i nhiém trung da va mo
mém do nhiéu vi sinh vat, va n6 1a mot nguyén nhan giy viém mang nio & tré so
sinh. E.coli ciing 12 mot trong nhiing nguyén nhan hang dau gay cac bénh nhiém
trung do thyc pham trén toan thé gigi. Nhiéu bénh nhiém trang do E. coli bat
ngudn tir rudt ca ngudi bi nhidém tring (nhiém tring tu nhién), nhung cac ching
c6 mot s dic tinh gay bénh (ddc biét 1a cac bénh gay bénh duong rudt) hodc cling
c6 thé 14y truyén tir dong vat, thong qua chudi thirc an, giita nguoi va ngudi.

Khang khang sinh & E.coli phat trién théng qua dot bién, nhu di v6i khang
fluoroquinolone, hodc bf?tng cach thu nhan cac yéu td di truyén, nhu dbi véi
penicillin va khang cephalosporin thé hé tht ba. Su dé khang véi cephalosporin
thé hé thir ba chu yéu dugc tao ra boi cac enzyme duoc goi la beta-lactamase phé)
mo rong (ESBLSs) va cac chung E. coli c6 ESBLs thudng khang véi mot s nhom
thudc khang khuan khac. Ngoai ra, vi quinolone c6 1& 1a mot trong nhitng nhom
thudc khang khuan duoc st dung rong rii nhat dé diéu tri nhiém trang dudng tiét
niéu, trong d6 E. coli 13 nguyén nhan phd bién nhat, khang vi nhom nay co thé
1a ddu hiéu khang thudc ciia mot trong nhitng thudc cudi cung tity chon diéu tri

b::ing miéng co san, dic biét 1a trong cac khu vyc thu nhap théip.
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Carbapenem thudng van 1a lya chon diéu tri duy nhét cho cac truong hop
nhiém tring ning, mic du tinh trang khang carbapenem ¢ E. coli 1a mot mdi de
doa méi ndi va do mot loat cac carbapenemase, ¢ thé gy khang v6i hau nhu tat
ca cac loai thudc khang khuan beta-lactam c6 sin.

Colistin duoc sir dung v&i tan suat ngdy cang ting, ¢ noi san co, dbi voi cac
bénh nhiém tring Gram am toan khang, va khang colistin mac phai vin con hiém
& hau hét cac qudc gia c6 kha ning theo ddi nd. Tuy nhién, mdi quan tam dic biét
1a sy khang thubc qua trung gian plasmid véi colistin (qua gen MCR), duoc mo
ta dau tién & E. coli phan lap tir dong vat thuc phdm ¢ Trung Qudc va sau d6 duoc
tim thdy & cac ngudi bénh phan 1ap 1am sang & cic ngudi bénh khac nhau trén thé
gidi.

Céc chung vi khuan duong rudt (ho vi khudn bao gdm cé E.coli) khang voi
KS cephalosporin thé hé 3 dugc TCYTTG xép vao danh muc wu tién rat cao cho
viéc nghién ctru va phat trién cac khang sinh diéu tri méi va hiéu qua [283].

1.2.3.1 Sy luwu hanh cua E. coli sinh ESBLs trong bénh vién

Dich té hoc ctia ESBLs kha phirc tap. Thu nhét vé mat khong gian va vat
chii can can nhic dén khu vuc dia 1y, quéc gia, bénh vién, cong déng, nguoi bénh
va nguoi lanh mang bénh. Thir hai, dy 1 nhitng vi khuan va cac yéu t6 di truyén
ctia chiing 1a di dong, thuong 13 plasmid. Ngoai ra, c6 nhiéu cac 6 chtra khac nhau,
bao gém moi trudng (vi du dit va nudc), dong vat hoang di, dong vat nong trai
va vat nudi. Va cudi cing 13 sy truyén qua thue pham, nudce, va qua tiép xuc truc
tiép hodc gian tiép (nguoi voi nguoi). Vi khuan sinh ESBLs dau tién duoc phat
hién & Chau Au nam 1983 noi cac KS B-lactam phé rong dugc su dung dau tién
trén 1am sang, dac biét & Pirc va Phap. Sau d6 khong lau ESBLs da dugc phat
hién & My va Chau A va hién nay n6 d co6 mit trén toan cau va 1a vin dé nghiém
trong cua y té. Mtrc d6 xuét hién vi khuan sinh ESBLs khac nhau & tung quéc gia
cling nhu & cac co s y té ctia moi nude. Theo Chuong trinh gidm sat xu hudng
dé khang khang sinh trén toan thé gigi (SMART) trong 10 nim tir 2002-2011 &
179 bénh vién trén thé gidi cho thiy: E. coli 1a nguyén nhan hang dau trong ca
nhiém khuan 6 bung (47,8%) va nhiém khuan tiét niéu (44,3%). Vi cac vi khuan
phan 1ap dugc tir nguoi bénh nhiém trung tiét ni¢u thi ty 1€ vi khuén sinh ESBLs
cao nhét ¢ khu vuc chau A va Trung Pong (tir 30% dén 50%) [188].

Tai Chau Au: Theo béo céo giam sat nim 2016 cia Trung tim kiém soat
va phong ngira bénh tit Chau Au (ECDC), E.coli khang cephalosporin thé hé 3



22

dugc phan 13p tir co s y té ctia 28 nude thanh vién 1a 12,8%. Cao nhét ¢ bén nudce
Bulgari, Cyprus, Italia va Slovakia (co ty 1¢ lan luot 1a 41,6%, 30,2%, 29,8% va
29,7%). Bén nude ¢o ty 18 thap nhat 13 Iceland, Na Uy, Ha Lan va Pan Mach (lan
luot 12 4,2%, 5,6%, 6,4% va 6,6%). Phan 16n cac chung nay c6 ESBLs duong tinh
(88,4%), s6 liéu nay nam 2011 13 85%. Pic biét cac vi khuan nay khong chi khang
d6i voi cephalosporin thé hé 3 ma con khang v6i nhiéu khang sinh khac nhu véi
aminoglycosid, fluoroquinolon. Nguy hiém hon cac chung vi khuan khang véi
cephalosporin thé hé 3 thudong khang it nhat ba nhém khang sinh gy nén tinh
trang da khang thudc [42] [55].

Mot nghién ctru tai Hy Lap, 124 ching E. coli phan lap tir bénh pham & 2
bénh vién ty 1 sinh ESBLs cua E. coli 1a 25/124 (20,2%), trong d6 SHV-5 1a ph
bién nhét (63.4%), CTX-M (33,8%) va IBC (2,8%)[264]. S6 liéu tai Bi, khi nghién
ctru trén 337 mau bénh phém tai 1 bénh vién, ty 1¢ Enterobacterieace sinh ESBLs
khong triéu chimg & duong rudt 13 11,6%, nghién ciru cling chi ra yéu t6 nguy co
ctia nhiém ESBLs 1a ¢6 tién st tiép xtc nhiéu voi bénh vién va dit canther trong
thot gian dai. Nghién ctu trén cac chung E. coli va Klebsiella thu thap dugc & 40
bénh vién cho théy: E. coli sinh ESBLs dugc phat hién ¢ 33/40 bénh vién. Ty 1€
E. coli sinh ESBLs ¢ cac bénh vién dao dong tir 0% dén 2,4%. Trong do 51% cac
chung E. coli sinh ESBLs dugc phan 1ap tir nguoi bénh ngoai tra. Cac chung E.
coli sinh ESBLs chu yéu duoc phan lap tir nudc tiéu & cac ngudi bénh thudc khoa
ngoai [241].

Tai Chau A: Chau A ngay cang la diém nong cua tinh trang khang khang
sinh do dan sb dong, do tinh trang nhiém khuén & ca bénh vién va cong déng va
mtrc do va sy kiém soét sir dung khang sinh & ca ngudi va trong chin nudi. Cac
sO liéu giam sat vé tinh hinh vi khuan khang khang sinh & khu vuc chau A- Thai
Binh Duong cho thay E. coli sinh ESBLs phan bd khac nhau & mdi nude va ty 1é
vi khuan nay c6 xu hudng gia ting nhanh. Mot nghién ciru nim 1998-1999 trén
cac chung vi khuén duoc phan 1ap tir cac mau bénh phém & khu vuc chau A: ty 1€
sinh ESBLs ctia cac ching E. coli & 13 5,8%. Trung Qudc 12 qudc gia c6 ty 1& cao
nhat (tir 13,3% dén 35,1% tiiy bénh vién), tiép dén 1a Pai Loan (25%), Hong Kong
(14,1%), Philipine 13%. Ty 1& nay thip ¢ cic nudc nhu Nhat Ban (5,5%),
Singapore (5,1%), Uc (0,2 dén 1%) [58]. Pén nim 2007 nghién cttu SMART,
trong tong sb 3.004 ching Gram am duogc phan lap nam 2007 ¢ khu vuc chau A-

Thai Binh Duong ty 1€ sinh ESBL & E. coli 1a 42,2%. Ty 1€ nay cao & cac nudc
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An D6 (79%), Trung Qudc (55%), Thai Lan (50,8%). Cac nudc co ty 18 E. coli
sinh ESBLs trung binh 1a Viét Nam (34,4%), Singapore (33,3%). Cac qudc gia co
ti 1€ thép hon 1a Han Quéc, Héng Cong, Philipine, Pai Loan, Uc, New Zealand.
Tai nhitng nudce nay co ti 1€ E. coli sinh ESBLs 1a 3,2 - 22,7% [123]. Cling theo
nghién ctru nay tir nim 2010 dén nam 2013, trén 17.350 ching vi khuan Gram am
phan 1ap tir ngudi bénh nhidm khuan 6 bung ¢ 54 bénh vién thudc 13 nude trong
ving chau A — Thai Binh Duong cho thay: 3 tic nhan chu yéu E. coli (46,1%), K.
pneumoniae (19,3%) va P. aeruginosa (9,8%). Ty 1¢ sinh ESBLs & E. coli 1a
38,2%, cao nhat & Trung Qudc (66,6%), Thai Lan (49,8%) va Viét Nam (47,9%).
Trung Quéc, Han Quéc, Thai Lan va Vi¢t Nam c6 ty 1€ E. coli sinh ESBLs cao
trén 20% trong cac nhiém khuan cong dong. Uc o ty 16 ESBLs thap nhét (dudi
10%) trong ca nhidm khuan bénh vién va cong dong[77].

Nghién ctru ciia nhém tac gid Nakama va cs. (2016) ¢ 114 ching
Enterobacteriaceae sinh ESBLs dugc phan 14p tir 1672 mau bénh phim & bénh
vién Okinawa, Nhat Ban tir thang 6/2013 dén thang 7/2014 cho thiy ty 1¢
Enterobacteriaceae sinh ESBLs 1a 6,8%, trong do ty 1€ sinh ESBLs cta E. coli la
11,5%[193]. O E. coli sinh ESBLs chi yéu 1a mang cac gen CTX: blaCTX-M-15
(33,3%), blaCTX-M-14 (27,8%), va blaCTX-M-27 (33,3%). Mot nghién clru
dugc thyc hién tai bénh vién dai hoc Chosun, Han Qudc tir thang 9/2005 dén thang
9/2009 cho thdy ty 1& cac ching sinh E. coli sinh ESBLs 14 12,6%. Cac ching nay
cht yéu mang cic gen ma héa ESBLs 1a CTX-M (93,5%) va SHV (12,9%)[185].

An Do: Nghién ctru trén 221 chung E. coli dugc phan lap tu cac mau bénh
phém cua nguo1 bénh ndi tra va ngoai trd ¢ 1 bénh vién thudc An Do tir 2005 dén
2007 cho két qua: 95,4% (211/221) cac chung E. coli sinh ESBLs, cac ching vi
khuan ESBLs phan lap duogc phén 16m 1a ttr nguot bénh noi tra (71,1%), tr nguoi
bénh ngoai tra chiém 28,8%[53]. Mot nghién ctru khac trén cac ching E. coli phan
lap tir bénh phrflm tor bénh vién & ca ngudi bénh ndi trdh va nguol bénh ngoai tru
tai mgt bénh vién day hoc & An Do cho théy: Trong 1642 chung E. coli phan 1ap
dugc co 810 (49,33%) chung tir nhiém khuan cong dong (nguoi bénh ngoai tra)
va 832 (50,66%) chung tir nhiém khuan bénh vién. Ty 1 E. coli ESBLs ¢ nhom
ngudi bénh ngoai tri 13 48,76%, ndi tra 13 44,35%. Nghién ctru nay cho thay ty 1¢
sinh ESBLs cua E. coli trong bénh vién va tir cong dong 1a twong dwong nhau
[228].
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Trung Qudc: Theo két qua nghién ctru trén 3074 chung E. coli va 1025
chung K. pneumoniae dugc phan 1ap tir ngudi bénh nhidm khuan 6 bung tai 23
bénh vién thudc 16 thanh phd & Trung Qudc trong 10 nam tir 2002-2011 cho théy:
Ty 1é ESBLs ciia cac ching E. coli phan 1ap tir cdc nhiém khuén 6 bung ting gan
gap doi tir 36,1% nam 2002—2003 1én dén 68,1% trong 2010-2011. Trong d6 ty
16 ESBLs & cac nhiém khuan tai bénh vién tang tur 52,2% nam 2002-2003 dén
70,0% nam 2010—2011, va tai cac nhiém khuan tir cong dong tang tir 19,1% nam
2002-2003 1én dén 61,6% nam 20102011 [292].

Chau M§: Mot nghién ctru trén 110 chang vi khuan E. coli va Klebsiella
dugc phan lap tr 94 nguoi bénh & khoa hdi st cép ciru ¢ 1 bénh vién Nhi & M§,
c6 53% cac chung la E. coli, ty 1€ E. coli sinh ESBLs 1a 11,8% tuong duong véi
Klebsiella. Hau hét cac ching ESBLs déu duoc phan lap tir nhitng ngudi bénh
diéu tri ceftazidime va/hodc cefotaxime trong vong 30 ngay va c6 thoi gian nam
& khoa hoi ste cp ctru dai ngay [59]. Nghién ciru tai cac bénh vién thudc 12 ving
ctia Canada ctia Mulvey va nhém nghién ctru cho thdy ty 18 E. coli ESBLs (+) tir
0-1,79%. Ty 1€ TEM la 8,7%, SHV la 64%, CTX-M la 23,3%, va 4% khong xac
dinh dugc typ [189]. Tai Braxin, nghién ciru trén 3.728 chung vi khuan phan 1ap
tir cac loai bénh pham & cac ngudi bénh nhiém khuan huyét, nhiém khuan duong
hé6 hap dudi, c6 vét thuong da, mé mém va nhidm khuan tiét niéu & 12 bénh vién
& Braxin tir 1997-1999 cho két qué E. coli dng hang thir 2 trong sb cac tac nhan
gay bénh va ty 1€ sinh ESBLs cua E. colila 8,9% [235]. Nghién ctru trén cac chung
vi khuan Gram am duoc thu thap tir cac nguoi bénh nhiém khuan 6 bung tir 23
trung tim thudc 10 nudc My Latinh cho thay trong 1.003 chung vi khuan Gram
am thi E. coli va K. pneumoniae 13 cic tac nhan phd bién nhét, ty 18 sinh ESBLs
12 26,8% & E. coliva 37,7% & K. pneumonia [276].

Chau Phi: O Nam Phi giai doan 1998-1999, ty I¢ E. coli sinh ESBLs la
5,1% (60), tuy nhién nghién ctru gan day cho thdy ty 1& Enterobacteriaceae
ESBLs chiém ty 1& 62,3% trong s6 cac ching Enterobacteriaceae phan 1ap tir mau
ctia 77 nguoi bénh ¢ 2 bénh vién 16n & Mali. Trong d6 ty 1é nay cao nhat & K.
pneumoniae (76,9%) va E. coli (64,5%)[58, 238]. Mot nghién ctru ¢ Nigeria, trong
sO cac ching vi khuan sinh ESBLs, 35% xuat phat tir cong dong va 65% tir bénh
vién, cac chung sinh ESBLs c6 ty 1€ khang cao vé1 cac khang sinh tetracycline,
gentamicin, pefloxacin, ceftriaxone, cefuroxime, ciprofloxacin va augmentin.

Mot nghién ctiru khac ¢ bénh vién ¢ Tanzania, ty 1€ vi khuén sinh ESBLs ¢ tit ca
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vi khuan Gram am 1a 29% trong d6 cao nhét 1a K. pneumoniae (64%) va theo sau
1a E.coli 24%. O Magadascar, 10% ngudi bénh khong nhap vién mang vi khuan
sinh ESBLs va da phan mang gen CTX-M-15 va c¢6 méi lién quan chit ché gitta
nghéo d6i va ty 1¢ vi khuan mang gen ma hoa sinh ESBLs.

Tir cac nghién ciru trén cho thdy hién nay E. coli sinh ESBLs di lan rong
khap bénh vién & cac khu vuc trén thé giéi. Chau A va Trung Pong 1a nhiing khu
vuc co ty 1€ E. coli sinh ESBL luu hanh cao nhét, dic biét 1a Trung Quéc va cac
nude Pong Nam A ty 1é vi khuan nay rat cao va ngay cang ting nhanh trong nhing
nim gan day. O Chau Au, mic du ty 1é cac chung vi khuan khang cephalosporin
thé hé 3 duoc phan 1ap tir cac nude ¢ khu vuc nay thép, dic biét 1a & cac nudce Bic
Au, nhung ty 18 sinh ESBLs ctia cac chung khang cephalosporin lai rat cao (tir 85-
100%). O cac khu vuc khéc co ty 18 E. coli sinh ESBLs thap hon nhung cc nghién
ctru déu cho thay cac vi khuan nay ngay cang c6 xu hudng gia ting. Quan trong
hon, vi khuan E. coli sinh ESBLs 1a mot trong nhirng nguyén nhan hang dau gay
nén cac nhiém khuén: tiét niéu, nhiém khuan huyét, nhiém khuan 6 bung trong
bénh vién. Cac vi khuan nay khong chi dugc phan 1ap tir cac ngudi bénh diéu tri
trong bénh vién ma con xuit hién & cac ngudi bénh diéu tri ngoai tra ciing nhu
ngudi lanh tai cong dong. Hon nita cac vi khuan nay c6 kha ning khang khang
sinh cao hon nhiéu so v&i cac vi khuan khong sinh ESBLs, ddc biét 1a cac vi khuén
nay c6 kha ning khang dong thdi v6i nhiéu loai khang sinh tao nén cac vi khuan
da khang thudc rat nguy hiém. Cac nghién ctru ciing cho thay vi khuan nay dang
c¢6 xu huéng lan rong ra cong dong va 1a mdi de doa 16n cho sirc khoe con ngudi.

Tai Viét Nam: Cac vi khuan Gram am sinh ESBLs dang dugc quan tam
trong nhitng nim gan day tuy nhién chua c6 nhiéu nghién ciru, cdc nghién ciru

chu yéu phat hién ty I¢ duong tinh ESBLs & mot s6 cac bénh vién duge thé hién

o0 Bang 1.3.

Bang 1.3. Ty 1¢ E. coli sinh ESBLs & mdt s6 bénh vién

Bénh vién Ty 1€ E. coli sinh ESBL TLTK
Bénh vién Nhiét D6¢i Trung 45% [95]
wong (2011-2013)
Bénh vién Nhiét D6¢i Trung 44,2% [259]
wong (2014-2016)
S6 liéu tai 13 bénh vién trong 59 % [278]

mang lwéi giam sat
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(VINARES) 2016-2017

Bénh vién Da khoa An Giang 53,5% [98]
(2020-2021)

Nghién ctru 204 chung vi khuan Gram &m phan lap duoc tai bénh vién Dai
hoc Y Duoc thanh phé H6 Chi Minh tir 7 -12/2008 cho thay ¢ 32,2% cac chiing
vi khuan sinh ESBLSs, trong d6 E. coli chiém ty 18 cao nhat (71,2%) [111]. Mot
nghién c(ru tai bénh vién Trung Uong Hué nam 2008 trén 214 truc khuén gram am
duoc phén 1ap tai cho thdy E. coli sinh ESBLs 1a tac nhan hay gip nhét trong s cac
tac nhan gay nhiém khuan bénh vién va nhiém khuan cong dong. Céc vi khuan sinh
ESBLs phan 14p duoc nhiéu nhat & mu (44,61%), nudce tiéu 23,07%, mau va dom
(10,77%). Cac vi khuan sinh ESBLs tip trung chi yéu ¢ khoa ngoai (49,22%) va
khoa hdi strc cip ctru (23,07%) [7]. Nghién ctru 401 chung VK Gram am duoc
phan 1ap tir cac loai bénh phém khac nhau tai bénh vién 103, Ha N§i, giai doan
2007-2009 cho thdy c6 148 ching vi khudn sinh ESBLs, trong d6 vi khuan Gram
(-) sinh ESBLs chiém ty 1é cao nhét 1a E. coli (32,43%) [9]. Mot nghién ctru tai
bénh vién Pa khoa trung tim An Giang & cac truc khudn Gram am phan lap
thudng quy tai Bénh vién 01-07/2012 d cho két qua: Nudi cay 148 mau, c6 49
chung vi khuan sinh ESBLs (33,1%). Trong d6 E. coli va Enterobacter chiém ty
1é cao (55,4% va 33,1%). Cac vi khuan sinh ESBLs ngoai viéc dé khang v6i nhém
cephalosporin ciing d& khang véi cac nhom khang sinh khac nhu
aminoglycosides, cycline va fluoroquinolones [10].

Niam 2013, nghién ctru trén 157 tré em tir trén 1 thang tudi dén 15 tudi bi
tiéu chay & khoa hdi strc tich cuc, khoa truyén nhiém bénh vién Nhi Dong Can
Tho thong bao: Ty 1€ E. coli phan 1ap ti phan ti€u chay 1a 58%, ty 1¢ E. coli sinh
ESBL 78% [5]. Nghién ciru dic diém khang khang sinh va kha nang sinh men f-
lactamase cua 43 chung E. coli va Klebsiella phan lap tai bénh vién Pa khoa Trung
wong Thai Nguyén va bénh vién Dai hoc Y Dugc Thai Nguyén tir 4/2012-4/2013
cho thay: 37,31% cac chung vi khuan nghién ctru sinh ESBL. Trong d6 ty 18 sinh
ESBLs cua cac chung E. coli va Klebsiella 1a 39,53 % va 33,33% [11]. Nghién
cuu tai bénh vién Cho R?ly nam 2010 cho théy: Trong s6 123 chung tryuc khuén
Gram am sinh ESBLs dugc phan lap tur cac loai bénh phém O nguoi bénh co tricu
chtng nhiém khuén thi E. coli chiém ty 1& cao nhéat 53,7% va E. coli 1a nguyén
nhan chu yéu gy nhiém khuan cong déng. Nghién ciru nay ciing chi ra trong s6

174 mAu phan ctia ngudi bénh khong mac hoi ching nhiém khuan dudng tiéu hoa
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dén kham tai tai bénh vién thi c6 t6i 76,4% c6 vi khuén sinh ESBLs va dén 16,5%
mAau phan phan 1ap duoc 2 loai vi khuan sinh ESBLs. Truc khuédn E. coli 13 tac
nhan phd bién nhit (chiém ty 1& 65,8%) trong sb cac vi khuan sinh ESBLs phan
lap duoc [12].

Céc nghién ciru trén cho thiy hién nay E. coli sinh ESBLs d4 Ivu hanh rong
khap trén cac bénh vién trong ca nudc. E. coli 1a mot trong nhiing tac nhan co ty
1¢ sinh ESBL cao nhit va ngay cang c6 xu hudng ting cao. Cac vi khuan nay ciing
1a mot trong cac tic nhan giy ra cac bénh nhiém khuan trong bénh vién nhu nhiém
khuan tiét niéu, nhiém khuan tiéu hoa véi ty 1é khang khang sinh cao. Tham chi
mot s6 két qua nghién ciru con cho thay ty 18 nhiém E. coli sinh ESBLs & ngudi
dén kham nhung khong nhiém khuén vé tiéu hoa tham chi lai cao hon ty 18 ndy &
cac nguoi bénh c6 nhiém khuén trong bénh vién. Qua d6 phan anh tinh trang vi
khuén E. coli sinh ESBL & duong tiéu hoa khong chi ton tai trong bénh vién ma
n6 dang lan rong ra cong dong. Cac vi khuan sinh ESBLs & duong tiéu hoa theo
phan ra ngoai, & diéu kién nhiét do1 cua nuoc ta, rat dé ton tai va sinh so01 phat
trién ngoai moi truong, cang lam tiang nguy co nhiém ESBLs cho cong dong.

1.2.3.2 Su luu hanh ciia vi khuan E. coli sinh ESBLs trong cong dong

Hién nay vi khuan E. coli sinh ESBLs dang lan tran khap noi trén thé gidi,
chung 14 vin d& dugc nhiéu nha nghién ctru va cic bac sy 1am sang quan tam.
Trudc ddy, cac tac gia chil yéu tap trung vao nghién ctru vi khuan nay ¢ trong
bénh vién. Tuy nhién mot sé nghién ctru gin day cho thiy vi khuan nay dang c6
xu hudng lan dan ra cong dong. Pic biét 1a cac vi khuan sinh E. coli mang gen
ma ho4 sinh ESBLs duoc phat hién ty 1¢ cao & trong cdc mau phan ngudi khoe
manh tai cong déng. Maic du hién nay trén thé gi61 chua co nhiéu b4o céo vé tinh
hinh nhiém E. coli sinh ESBLs trong cong dong ngudi khée manh, nhung cac két
qua nghién cru gan day cho thdy cac vi khuan nay di dugc phan 1ap tir nguoi
khoe manh ¢ nguoi khap cac chau luc trén thé gidi.

Theo nghién ctru cua tac gia Nadine Geser va cdng su trén mau phan cua
586 nguoi khoe manh tai Thuy Dién nim 2013 cho thay ¢ 5,8 % ngudi khoe
manh nhiém E. coli sinh ESBLs[113]. Mt nghién ctru tai Phap, & nhitng nguoi
truong thanh khoe manh & khu vuc Paris cho thay ty 1é mang E. coli sinh ESBLs
tang 1én gp 10 lan sau 5 nam (0,6% vao nim 2006 va 6% vao nam 2011)[200].
Téc gia Valenza G va nhom nghién ctru (2014) trén 3344 mau phan nguoi khoe

manh trong cong dong co tiép xiuc gan vo1 nguoi bénh nhiém khuan tiéu hoa thudc
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7 ving cta Bavaria & Dirc cho thay ty 18 E.coli sinh ESBLs 1a 6,3% trong cong
dong.[117]

Niam 2009, nghién ctru tai Trung Qubc cho thiy c¢6 tdi 50,5% mau phan cia
nhitng ngudi khée manh tham gia nghién ctru ¢6 chira vi khuan E. coli sinh ESBL
[161]. Nghién ctru trén 160 nguoi khoe manh & vung nong thon Thai Lan nam
2008 cho thiy ty 1é nhimg ngudi tham gia nghién ciru c6 mang vi khuan sinh
ESBL trong miu phan 13 61,7%, trong d6 E. coli chiém wu thé véi ty 1& 85,1%
[240]. Theo mot két qua nghién ciru trén 150 ngudi tinh nguyén khoe manh tai
Tunisia nim 2009-2010 cho thiy ty 1é mang E. coli sinh ESBLs trong dudng tiéu
hoa tai cong dong 1a 7,3%[236]. Nhu vay tir cac nghién ctru trén cho thay hién tai
E. coli mang gen ma hoa sinh ESBLs khong chi xuat hién & nguoi bénh trong
bénh vién hay nguoi bénh diéu tr1 ngoai tri ma nd c6 mat cd ngudi khoe manh
trong cong dong trén thé giéi. Pay 1a mbi de doa hét strc nguy hiém cho sirc khoe
cong dong trén toan thé giéi do cac vi khuan E. coli sinh ESBLs ton tai trong
duong tiéu hoa ngudi khoe manh 1a chinh 14 ngudn tang trir va lay truyén cac gen
khang khang sinh trong cong dong.

Tai Viét Nam mot s6 nghién ciru gan ddy cho thay vi khuan E. coli sinh
ESBLs xuit hién trén ngudi khoe manh tai cong dong voi ty 16 kha cao. Nghién
ctru 162 mau phén 14y tir nhitng sinh vién khoe manh va 41 cic nhan vién y té cac
bénh vién tai Thanh phé H5 Chi Minh cho thdy: C6 87 mau (53,7%) c6 vi khuan
sinh ESBLs ton tai & dudng tiéu hoa, trong d6 E. coli chiém da sb véi ty 16 82%.
Két qua nghién ciru ciing chi ra rang d6i twong mang vi khuan sinh ESBLs &
duong tiéu hoa co ty 16 cao nhét 1a nhan vién y té (70,7%), tiép dén 1a ngudi nha
nhan vién y té 13 69,2 % va ty 1& nay & sinh vién 1a 47,9% [6]. Nghién ctru trén
160 mau phan lay tir ngudi khoe manh tai 4 quan cua Thanh phé HO6 Chi Minh
nim 2013 cho thiy c6 toi 63,1% cac miu phan tich co6 chira vi khuan
Enterobacteriaece sinh ESBLs, E. coli chiém uu thé véi 63%.

Nhu vay khong chi cdc nguoi bénh dang diéu tri tai bénh vién bi nhiém E.
coli sinh ESBLs ma cac d6i tugng co nguy co lay nhidm cao tir bénh vién nhu
nhan vién y té va ngudi nha cta ho ciing c6 ty 16 nhiém cac vi khuan E. coli sinh
ESBLs tuong ddi cao. Tham chi tinh trang nhiém vi khuan nay con c6 nguy co
lan rong ra cong dong. Ngudi mang cac chung vi khuan sinh ESBLs trong dudng
tiéu hoa 12 mang mot yéu t6 nguy co cho stc khoe vi cac nhiém khuan tiét niéu

va nhiém khuan 6 bung hau hét déu do E. coli ndi sinh. Ngoai ra, vié¢c tang ty 1€
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ngudi mang vi khuan sinh ESBLs trong duong tiéu hoa sé lam ting nguy co nhiém
cho nhirng ngudi khac théng qua mot trudng, 1am tang ty 18 cac gen khang thude
va gitp cho cac vi khuan nhay cam dé dang tiép nhan gen khang thudc hon. Diéu
dang lo ngai hon, nhitng ngudi khoe manh mang vi khuan sinh ESBLs trong
duong tiéu hoa chinh 13 ngudn tang trit va lan truyén vi khuan nay trong cong
d6ng vi khong ai, ké ca ban than ho biét rang minh dang mang vi khuan da khang
thudc trong ngudi. Pay 1a van dé dang bao dong khong chi cho nganh y té ma con
cho céc co quan chic ning. Tuy nhién hién nay van dé chua c6 nhiéu s liéu duoc
cong bd vi vay viéc tim hiéu cac thong tin nay 1a hét stc can thiét. N6 gitp cho
nganh y té ciing nhu cac co quan chirc nang thay dugc mac do nguy hiém cua tinh
trang luu hanh cac vi khuan khang khang sinh trong cong dong, tir d6 tim ra céc
bién phép cap bach va cu thé dé han ché dén murc thap nhét su lan truyén cac vi
khuan nay, nham bao vé sic khée cho cong déng.
1.3. Kién thirc ciia nguwoi dan vé khang sinh va sir dung khang sinh

Theo céac nghién ctru va nhan dinh ctia TCYTTG, nhén thirc va hiéu biét vé
sir dung khang sinh va khang khang sinh 1a mot trong nhiing yéu t6 1am gia ting
tinh trang khang khang sinh & cac qubc gia [230]. Cac yéu tb khac co thé lam gia
tang tinh trang khang khang sinh duoc thé hién tai khung 1y thuyét tai Hinh 1.7
Do do6 viéc tang cuong nhan thure va st dung dung khang sinh ludn la mot trong
nhitng muc tiéu quan trong trong ké hoach hanh dong phong chong khang khang
sinh ctia toan cau ciing nhu cac qudc gia va can thiét phai c6 cac danh gia va
nghién ctru vé thyc trang kién thirc ciia ngudi dan vé sir dung khang sinh va khang
khang sinh. Vao nam 2015, TCYTTG da tién hanh mot cudc khao sat vé nhan
thirc cong ddng da qudc gia ¢ 12 qubc gia, mdi qudc gia thude 6 khu vuc cua
TCYTTG. Trong khu vuc Bong A, An Do va Indonesia 14 hai quéc duoc lua chon.
Theo két qua ctia nghién ctru nay, mot ty 1 16n ngudi duoc héi nham tuong thude
khang sinh c6 thé diéu tri bang cac loai nhiém khuan do vi rat, dic biét 1a viém
hong (70%) va cam lanh va cim (64%). Pa phan ngudi duoc hoi déu tra 101 sai
(75%) viéc st dung khang sinh do ban hodc thanh vién gia dinh dua cho dé diéu
tri cac bénh c6 cuing triéu ching, ty 1& nay khac nhau & cac qudc gia, cac qudc gia

thu nhap cao co ty 1& hiéu biét dung cao hon [29].
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Chéau Au di xay dung hé théng theo ddi céc chi s6 vé kién thirc vé sir dung
khang sinh va khang khang sinh[90]. Theo bao cdo nay ndm 2016, chi c6 khoang
mot phan tu (24%) nguoi chau Au dua ra cau tra 16i chinh xac cho 4 cdu hoi vé
thudc khang sinh va ty 16 tra 16i dung trung binh ctia nguoi chau Au 13 2,5 trén 4.
Nhitng con s nay tuong tu v6i sé lidu duoc ghi nhan vao nim 2013. Hau hét
nguoi chau Au (84%) nhan thirc duoc rﬁng viéc st dung KS khong can thiét khién
thudc trd nén mat tac dung, va mot ty 18 twong tu (82%) biét ring ban chi nén
ngimg dung thudc khang sinh sau khi da uéng hét liéu lugng duoc chi dinh. Tuy
nhién, it hon mot nira (43%) nguoi chau Au biét rang thude khang sinh khéng c6
hiéu quéa d6i véi vi rat, va chi hon mot nira (56%) biét rang chiing khong c6 hiéu
qua d6i voi cam lanh va cam[90]. Bén nam 2018, cac chi s6 nay gan nhu khong
thay ddi trir mot chi s6 duge cai thién dang ké, d6 1a chi sb vé sb nguoi duge hoi
biét rang viéc dung thudc khang sinh thuong din dén céc tac dung phu, ching han
nhu tiéu chay (68%) va thudc khang sinh khong c6 tac dung chéng cam lanh
(66%)[89].

Céc qudc gia co thu nhap cao khac ciing di tao ra bang ching vé kién thirc
va nhan thirc vé viée sir dung khang sinh trong cong dong dan cu néi chung. Mot
nghién ctru tai Thuy Si cho thiy trong s6 nhitng ngudi duoc héi, 19,1% dong y
rang thudc khang sinh chita cam lanh théng thuong nhanh hon; niém tin nay cao
hon & nhitng nguoi trude dd khong duge dung khang sinh. Mot ty 1€ cao, 80,7%,
ddng v rang vi khuan c6 thé tré nén khang thudc khang sinh [45]. Nghién ctru
tuong ty & Ba Lan, dai da s déu biét rang khang sinh tiéu diét vi khuan (80%)
[179]. M6t nghién ctru & Dic, trong s nhirng ngudi duge hoi thi c6 22,9% dong
¥ v6i tuyén bd rang thude khang sinh cta ban bé c6 thé dugc st dung mién 1a
ching duoc st dung dé diéu tri cung mot can bénh [237].

Tai cac qudc gia co thu nhap thap thi hiéu biét vé sir dung khang sinh va
khang khang sinh thap hon nhiéu so v&i cac qudc gia Chau Au. Mot nghién ctru
tai Lithuania cho thay, gin mot nira s6 nguoi duge héi xac dinh khong chinh xéac
thudc khang sinh c6 hiéu qua trong diéu tri nhiém trung do vi rat (26,0%) hodc
hdn hop (vi khuan va vi rat) (21,7%); 41,7% cho rang cam lanh théng thudng 1a
mot dau hi¢u thich hgp cho viéc str dung khang sinh [216]. Mot nghién clru ¢ Thai
Lan cho thay, mot nira s6 nguoi dugc hoi (52,3%) da tra 10 sai cho tuyén bo rang
thudc khang sinh c6 thé chita khoi cac tridu ching cam lanh va ciim thong thudng;

va 49,8% ngudi duoc hoi nghi sai rang thude khang sinh c6 thé tiéu diét vi rut.
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Gan mot nira s6 nguoi duoc hoi (47,4%) khong biét rang viéc st dung qua nhiéu
thudc KS c6 thé din dén céc tac dung phu nhu tiéu chay[78]. Mot nghién ctru &
Kuwait cho thay hon mot nira sé ngudi duge hoi dong ¥ chinh xéac rang 'thude
khang sinh giup ting téc d6 phuc hdi sau hau hét cac trudng hop ho va cam lanh'
va 'thudc khang sinh c6 tic dung véi hau hét cac trudng hop ho va cam lanh
(5,4%). Mot phan ba nguoi tham gia khong dong ¥ rang " khang sinh c6 hiéu qua
chéng lai vi khuan" va 46,2% dong ¥ sai rang "thudc khang sinh c6 hiéu quéa chdng
lai vi rat"[50].

Mot van dé quan trong khéac lién quan dén sy gia tang tinh trang khang
khang sinh la viéc ty mua thudc, dugc dinh nghia 1a viéc mua thube khang sinh
va tu str dung chung (hodc cho tré em dung) voi muyc dich diéu tri nhiém khuan.
Su thiéu hiéu biét, khong dugc tiép can voi cac dich vu y té du tiéu chuan va su
tu chi tra dan t&i viée tu mua thudc khang sinh 1a mot hién tugng phé bién trén
toan thé gidi; 1a nguyén nhan cua tuong tac thudc va tinh trang khang khang sinh
[164]. Tu dung thudc duoc bao cao 1a 21% ¢ Lithuania, 19,8% & Romania, 15,2%
& Tay Ban Nha[116], 21% & B6 Pao Nha [214] trong s6 cac nude chau Au. O céac
nudc dang phat trién, ty 1€ luu hanh dugc bao cao cao hon nhiéu, voi 79% & An
Do [151], 84% ¢ Pakistan [32], 78% & A Rap Xé Ut [39], 67% & Nigeria[212],
dao dong tir 26-100% ¢ Bangladesh va 73—-82% ¢ Sudan [164]. Ty mua thudc
khang sinh 1a mot van dé phire tap do nhiéu yéu t6 quyét dinh[160], tir ngudi bénh,
nhan vién y té va hé thong y té. Cac qubc gia trong Khu vuc Pong Nam A ¢ mirc
d6 st dung khang sinh khong phu hop rat cao[163].

Tai Viét Nam, ké hoach thyc hién Chién luoc Qudc gia ctia Viét Nam vé
khang khang sinh 2013-2020 (NAP) d4 dugc ban hanh, trong d6 nang cao kién
thirc cong dong vé thude KS va nhan thire vé khang khang sinh 13 mot trong sau
muc tiéu chinh. Tuy nhién chua c6 nhiéu sé liéu vé kién thirc ciia nguoi dan vé sir
dung KS va co cac chuong trinh can thiép cu thé dé ting cuong ciing nhu céac
chuong trinh theo ddi, giam sat cu thé.

1.4. Cac ki thuat phat hién khang khang sinh va cac ki thuat sinh hgoc phin
tir sir dung trong phat hién cac gen khang khang sinh

1.4.1. Ki thuat phat hién khang khang sinh

1.4.1.1. K7 thudt khoanh gidy khuyéch tan
Phuong phap nay nham dénh gia d6 nhay cam v&i khang sinh cua vi khudn

gay bénh
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Nguyén ly: khang sinh ¢ trong khoanh gidy s& khuéch tan vao thach. Phuong
phap nay nham danh gia d6 nhay cam voi khang sinh ciia vi khuan gy bénh

Khang sinh & trong khoanh gidy s& khuyéch tan vao thach Meuler-hinton ¢
chra cac chung vi khuan thir nghiém. Mtrc d6 nhay cam ctia vi khuan véi khang
sinh duoc biéu hién bang duong kinh cac vong vo khuan xung quanh khoanh gidy
khang sinh [17, 20, 280]. K¥ thuat nay don gian, dé thuc hién, ré tién nhung do
chinh xac khong cao.
1.4.1.2. K7 thudt xac dinh n5ng do t6i thiéu cia khang sinh (MIC)

Phuong phéap nay nham muc dich xac dinh duoc néng do khang sinh nho
nhat e ché sy phat trién cua vi khuan gitp cho viéc lya chon va tinh toan lidu KS
hiéu qua

Nguyén Iy: Cac ching vi khuan thir nghiém dugc nudi cdy trén cac dia thach
Meuler-hinton c¢6 ndng d6 khang sinh khac nhau. Nong d6 khang sinh tdi thiéu c6
tac dung trc ché vi khuan duoc xac dinh khi mat d6 khuén lac < 3[17, 280]

Day la phuong phéap rat chinh x4c dé xac dinh tinh nhay cam cua khang sinh
ctia vi khudn tuy nhién phuong phap nay c6 k¥ thuat phirc tap, mat thoi gian nén
kho 4p dung trén 1am sang.
1.4.1.3. K7 thuat E-test

Ki thuat nay gitip xac dinh nong do e ché tdi thiéu cta khang sinh. Thanh
gidy E-test chira cac pho khang sinh c6 cac nong d6 khang sinh khac nhau dugc
dat 1én dia thach di duoc trai huyén dich vi khuan, kha nang trc ché vi khuan &
nong do thap nhat s& duoc phat hién ¢ phd khang sinh (diém giy) dua vao d6 cac
bac sy c6 thé tinh toan lidu diéu tri hiéu qua cho ngudi bénh[17, 20, 280]

K¥ thuat E-test d& thuc hién, cho két qua nhanh, chinh x4ac nhung kha dat tién.
1.4.2. Céc Ki thuit sinh hoc phan tir phat hién vi khuin mang gen khaing
khang sinh
1.4.2.1. Ky thudt PCR phat hién gen khang khang sinh

Nguyén ly: Tong hop ADN trong té bao dwoc nhan 1én theo co ché ban bao
tdn. Véi mot cap mdi dic hiéu, mot doan ADN nao dé sé duoc téng hop sau mdi
chu ki nhi¢t cia PCR. Poan gen dac hi¢u s€ dugc phat hién trén thach dién di.
Pay 1a k¥ thuat duoc s dung rong rii trong nhiéu linh vuc nhu Y hoc, sinh hoc
va ndng nghiép v4i nhiéu muc dich khac nhau nhu phét hién cc cin nguyén gay
bénh do vi khuan hay phat hién cac gen khang khéng sinh
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1.4.4.2. Ky thudt dién di xung truong (PFGE)

Nguyén ly: Ky thuat ndy duoc st dung nhitng enzym phu hop dé ciat ADN
thanh cac phan doan khac nhau, cac phan doan nay dugc dién di dé phan tach cac
doan tir 1-1000kb. K§¥ thuét nay cho phép xac dinh mdi lién quan va ngudn goc
ctia cac chiing vi khuan ¢ cac ving va thoi gian khac nhau dia trén sy so sanh céc
doan ADN cua cac chung vi khuén[2 8]. Hién nay PFGE duoc coi 1a mdt trong cac
tiéu chuan vang trong phan loai cling nhu xac dinh ngudn gdc vi khuan. O Viét
Nam, k¥ thuat PFGE dugc st dung dé phan tich mbi lién hé vé kiéu gen cua cac
ching vi khuan khang khang sinh.
1.4.4.3. Ky thudt Southern blot phdn tich hé gen vi khudn
Ky thuat Ribotyping

Tat ca cac chung vi khuin déu c6 mot hay nhiéu ARNm phan bd quanh
nhiém sac thé, trinh ty cic operon ndy c6 tinh bao tén cao. Do vay vi khuan s&
duoc dinh loai béng viéc st dung cac doan do hudng truc tiép té1 trinh tr ADN
ma hoa cac ARN thong tin nay [27].

K§ thuit phén tich da hinh chiéu dai giéi han (Restriction Fragment Length
Polymorphism RFLP)

Nguyén Iy: ADN nhiém sic thé hay cac plasmid cua vi khuan s& dugc cit
bang cac enzym gidi han thanh nhitng doan ADN. Cac doan ADN s& duoc phan
tach bang dién di trén thach, chuyén 1én mang nitrocellulose, sau d6 cac doan cat
nay s€ duogc lai ghép vé1 mot doan ADN do ddc hi¢u da dugce danh dau phong xa.
Nhitng doan ADN c6 trinh ty axit nucleic bd xung phu hop sé& gin véi doan do va
duoc phan biét dua vao su khac nhau vé 86 lugng va kich thudc cua cac phan doan
ADN [21, 27]. Hién nay k¥ thuét nay duoc sir dung dé phan tich cac dic tinh sinh
hoc phan tir ctia cac vi khuan da khéang khang sinh.
1.4.4.4. Phan tich cac plasmid

Plasmid 1a yéu t6 ADN nam ngoai nhiém sic thé ctia hau hét cac chung vi
khuan va c6 thé xac dinh qua qui trinh ly giai té bao va dién di trén thach. Day
ciing 13 co ché khang khéng sinh quan trong nhat do phan 16n cac gen khang khang
sinh ciia vi khuan déu nam trén cac plasmid va c6 thé lay truyén trong pham vi

loai cac loai vi khuan khac thong qua hinh thirc tiép hop.
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Bang 1.4. Plasmid mang gen khang khang sinh [18, 19, 23, 26]

Kha ning truyén

) 2 ) . Gen khang khang . ]
Vi khuan Loai plasmid | R . plasmid khang
sinh trén plasmid i )
khang sinh*

CTX-M, SHV,
E. coli FII; A/C; B/O Co
TEM va NDM-1
A/C; FI/FII
K. pneumoniae NDM-1, Oxa-48 Co
va InCL/M
S. typhimurium A/C2 CMY-2-type A Co
Citrobacter A/C,L/M ArmA, DHA, SHV Co
Enterocloaceae A/C2 VIM-4, CMY-4 Co

* Kha nang truyén plasmid khang khang sinh duoc cac tac gia thir nghiém
thanh cong trong phong thi nghiém. Cac chung “cho” 1a cic chung vi khuan mang
plasmid khang khang sinh, va cac ching “nhan” 1a cac chung E. coli J53, DH5-a.

* Tach chiét plasmid

Pay 1a mot trong cac ki thuat dau tién sir dung trong nghién ctru sinh hoc
phan tir vé plasmid, xac dinh duoc sd lugng va kich thudc cac plasmid trong té
bao vi khuén. Trén thé gid1, k¥ thuat nay duge ap dung rong rai dé xac dinh s
luong cac plasmid cia cac vi khuan khang khang sinh (6). Tuy nhién k¥ thuat nay
c¢6 nhiéu han ché: (1) khong phan biét duoc cac plasmid khac loai nhung c6 cling
kich ¢&, (2) cac plasmid nay c6 thé tim thiy trong cac vi khudn cing va khéc loai,
(3) khong phat hién dugc plasmid mang gen khang khang sinh.

* Phan loai plasmid

Viéc phat hién va phan loai plasmid cin phai dua vao cac dic tinh vé kiéu
gen va dua trén cac gen c6 tinh on dinh, dic biét 1 cac gen qui dinh sy nhan 1én
ctia cac plasmid [21]. Nam 1971 Hedges va cong su lan dau tién dua khai niém
phan loai plasmid da trén tinh on dinh ctia plasmid trong khi tiép hop (8;9). Nam
1988, Couturier va cong sy di sir dung k¥ thuat Southern-blotting dé phan loai
plasmid, tuy nhién phuong phap nay c6 d6 dic hiéu khong cao, twong d6i phirc
tap va khong thé ap dung dé phan tich voi sé lugng mau 16n [29]. Nam 2003,
Carattoli va cong su phat trién k¥ thuat PCR-based replicon typing, k¥ thuat nay
s& khuéch dai cac doan gen dac hiéu qui dinh sy nhan 1én cua cic plasmid quan

trong cua cac vi khuan dudng rudt [19]. Ky thuat nay dang dugc nhiéu tac gia su
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dung dé phan loai cac plasmid mang gen khang khang sinh, tuy nhién k¥ thuat
nay van con han ché do chi phan loai dugc cac plasmid thuoc nhom Inc o dién
[19, 24].

1.4.4.5. Nghién ciru kha néng truyén plasmid khdng khdng sinh

Thong qua hinh thire tiép hop cac plasmid s& duoc chuyén tir té bao cho sang
té bao nhan qua ong pili thong qua hinh thirc bom day. Hién nay k¥ thuat nay
dugc ap dung rong rii nham tim hiéu kha ning truyén plasmid mang gen khang
khang sinh trong quan thé vi khuan [19, 25]. O Viét Nam k¥ thuat nay ciing duoc
sir dung dé phan tich dac tinh cua cac vi khuan mang plasmid khéang khang sinh
[25].
1.4.4.6. Ky thudt phan loai trinh tw da vi tri ( Multi Locus Sequence Typing -

MLST)

Pay 14 k¥ thuat tot nhat dé phan loai kiéu gen ciia nhiéu loai vi khuan. K¥
thuat MLST duoc danh gia dé phan loai kiéu gen tdt hon ky thuat PFGE va RFLP
va la mot trong rat it cac k¥ thuat dugc goi 1a “thu vién” dé Xép xép, phan loai va
duoc sir dung trong cac nghién ciru dich té hoc cua cac chung 4. baumannii, qua
d6 c6 thé xac dinh cac ching gay dich, khang khang sinh, hay sinh doc t6 nham
giam sat su 1ay truyén cua chung trong pham vi quc gia va trén thé giéi [28]. K¥
thuat MLST 1an dau tién duoc ap dung khi nghién ctru cic ching Neisseria
meningitidis vao nam 1998. MLST thyc chat 1 k¥ thuat giai trinh tu gen nhiéu
locus, c6 do phan biét cao, cd kha nang phat hién su khac nhau vai nucleotit cua
gen. Ky thuat MLST dua trén su phan tich dac diém cua 5 dén 7 gen bao tdn
(“house-keeping” gene) nhung phd bién nhit 1a 7 gen bao ton cua vi sinh vat.
Bang 1.5. Chirc niing va vi tri gen bao ton ciia E. coli MG1655 (Genkank s

U00096) [153]

Gen Protein Vi tri gen
adk adenylate kinase 497175 - 497819
fumC  fumarate hydratase 1685185 - 1686588
gyrB ADN gyrase 3877705 - 3880119
icd isocitrate/isopropylmalate dehydrogenase ~ 1195123 - 1196373
mdh malate dehydrogenase 3383330 - 3384268
purd  adenylosuccinate dehydrogenase 4404687 - 4405985

recA  ATP/GTP binding motif 2822708 - 2823769
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Mbi gen bao tdn duoc giai trinh ty mdt doan nucleotit c6 do dai 450 - 500
bp, su bién ddi vé trinh tu nucleotit tao ra céac kiéu allen. Su két hop cua allen tao
cac kiéu trinh tu ST (sequence type) khac nhau, s6 nucleotid khac nhau giira cac
allen khong dugc xem xét. Kiéu trinh ti ¢6 thé gop thanh mot nhém phirc hop
dwa trén su tuong dong vé kiéu allen goi ST complex.

Bang 1.6. Mét s6 kiéu trinh tu ST ciia vi khuin E. coli. Ngudn:
http://mist.warwick.ac.uk/mist/dbs/Ecoli
ST adk  fumC  gyrB icd mdh purA recA

4 2 2 4 4 4

3 2 5 5 4

6 4 3 7 7 6

10 10 11 4 8 8 2
11 12 12 8 12 15 2 2
12 13 13 9 13 16 10 9
13 6 6 5 9 9 2
14 14 14 10 14 17 10
20 6 4 3 7 7 6
62 10 11 4 8 8 18 2
414 18 22 20 23 5 15 4
457 101 88 97 108 26 79 2
678 6 6 5 136 9 7 7
6350 267 6 5 13 9 13 98
6353 576 186 186 498 626 1 1

Duya vao 7 gen bao tdn xé4c dinh kiéu allen, hién nay xac dinh dugc 6356
kiéu trinh ty ST [102].
Céc budc chinh trong qua trinh xac dinh sequence type cua mdt chung vi

khuan dugc tom tat trong Hinh 1.7.
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Hinh 1.8. Tém tit cac bude xac dinh sequence type ciia mét chiing vi khuén
bang k§ thuat MLST

Céc chung khac nhau s€ co profile khac nhau va do do6 c6 ST khéc nhau.
Hau hét cac loai vi khuan déu c6 kha nhiéu allele ctia mdi gen giit nha. Diéu nay
cho phép tao ra hang ti t6 hop housekeeping genes khac nhau.

Pé phan tich cac dit liéu thu duoc tir MLST, nguoi ta s& d6i chiéu ST cua
chung vi khuan nghién ciru voi co s dit lidu va phan b ctia cac ST khéc trén thé
gidi. Nhitng ST gan gidng nhau (khac biét & 1 hodc 2 locus gen) s& dugc nhom lai
tao thanh mot clonal complex [104]. Méi lién hé giira cac ST sé& duoc biéu dién &
dang biéu d6 (Hinh 1.8). Dua vao biéu dd nay ngudi ta c6 thé dé dang xac dinh
dugc mdi lién hé giira cac chung vi khuan theo nhiéu bién sé khac nhau nhu nim

phan 1ap, dia diém phan lap, loai bénh v.v.
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Hinh 1.9. Biéu dé biéu dién méi lién h¢ giira cac sequence type khac nhau
Uu diém cta phwong phéap: di liéu trinh ty rat rd rang va c6 thé d& dang so
sanh d6i chiéu véi co s dit lidu trén mang; profile allele cuia cac gen giit nha con
c6 thé duoc xac dinh truc tiép tr mau lam sang nhu dich ndo tiy hay mau [266].

Nhuoc diém cta phuong phap: tén thoi gian va chi phi cao.
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Phuong phap nay ngay cang dugc ing dung rong rai trong nhiéu linh vuc
nghién ciru va 1a mdt cong cu hi€u qua trong cac nghién clru vé dich té hoc phan
tir ctia cac chung vi khuan gy bénh. Nho ky thuat nay ma ta c6 thé theo ddi su
phan b va lan truyén cua cac chung vi khuan, cung cap ngudn thong tin quy bau
dé dé xudt cac giai phap can thiép [215].

1.4.4.8. Ky thudt giai trinh tw gen

Trong nghién ctru vi khuan khang khang sinh, k¥ thuat giai trinh ty gen dugc
sir dung rong rai dé giai trinh ty cac gen khang khang sinh ciing nhu phén tich cac
plasmid mang gen khang khang sinh. Pay & mot phwong phap chinh x4c nhat dé
xac dinh cac dic tinh khang khang sinh cua vi khuan.

Phuong phép giai trinh tu gen ctia Sanger bang dién di mao quan van ludn
duogc coi 1a chuan vang trong cac phuong phap gidi trinh tu gen hién nay. Trong
linh vire nghién ctru vé khang khang sinh, phwong phap nay chu yéu duoc sir dung
dé giai trinh ty cac gen khang vi cac gen nay thudng c6 kich thude < 2 kb. Tuy
nhién v6i nhu cau tim hiéu cau trac cia cac yéu t6 di truyén di dong (4 ~ 10 kb)
hay cac plasmid mang gen khang c6 kich thudc tir vai chuc dén hang tram kb thi
phuong phap nay lai khong dap ing duoc.

Céac phuong phap giai trinh tu gen thé hé mdi 1an dau ra doi vao nam 2005
d3 khac phuc nhitng han ché cua phuong phap giai trinh ty truyén théng trudc do.
Khéng chi ¢6 tdc d6 16n ma k¥ thuat méi ndy con cho phép thuc hién song song
mot sb lugng 16n trinh ty trong vong vai tudn ma néu dung phuong phap Sanger
s& phai mat dén hang nim méi co thé hoan thanh. Mic du phuong phap giai trinh
tu gen thé hé méi s& chi tao ra cac doan trinh tu (read) ngén hon va ¢6 do chinh
xac thip hon so véi cac doan ADN duoc giai trinh tw bang phuong phap Sanger
nhung bu lai véi s6 lwong read rat 16n bao phu khiap ving ADN can giai trinh tir
s€ duogc rap lai dé co trinh tw ADN cudi cung v6i do chinh xac cao hay con goi la
gidi trinh tu toan by h¢ gen (Whole Genome Sequence - WGS).

Do chinh xéac cta k thuat WGS phu thudc rat nhidu vao budc phan tich dir
ligu thu dugc tir qué trinh giai trinh tu. DO tin cdy cua dit li¢u thuong dugce can cir
vao coverage. Coverage dugc st dung cho muc dich so sanh cac hé gen dé tim su
khac bi€t ¢ tung nucleotide 1a 20X [251].



40

1.5. Vai tro ciia sinh hoc phan tir trong gidi quyét cic vin dé y té cong cong
va nghién ctru cic vi khuin khang khang sinh

1.5.1. Vai tro cua sinh hgc phan tir trong giam sat khang khang sinh

Giam sat 1a nén tang trong viéc kiém soat cac bénh truyén nhiém [49]. K§
thuat WGS da cung cép cAi nhin sau sic vé sy xuét hién va lan truyén cua khang
khang sinh [30]. Mycobacterium abscessus 1la mdt vi du dién hinh, nghién cuu
mitc d6 phan tir cho thdy mo hinh lay truyén ctia nd c6 su thay d6i. Co su lay
truyén vi khudn mycobacteria ngoai lao & cac nguoi bénh xo phdi trong bénh vién.
Mic du v6i nhitng nguoi bénh nay da duoc kiém soat nhiém trung rat nghiém ngit
dé tranh mac cac bénh nhiém trung khac (vi du P. aeruginosa, mot tac nhan dugc
cho rang c6 thé 14y truyén giita cac ngudi bénh). Tuy nhién & cac nguoi bénh duge
kiém soat chit ch& nay ngudi ta van thay sy 1y bénh. Piéu quan trong 13, nd bao
gdm viéc lay truyén cac chung khang macrolide trong moi truong ma ching
M.absessus van con nhay v6i khang sinh [41]. Diéu ndy chimg to c6 sy lay nhidém
chéo & mirc @6 phan tir cua vi khuan M.absessus khang thudc gitra ngudi bénh véi
nhom nguoi bénh cua bénh khéc. Dan dén viéc, ngay sau do tai cac bénh vién &
chau Au phai thay d6i lai huéng dan giam sat, sang loc ngudi bénh xo phdi va cac
nghién ctru lién quan dén van dé nay tiép tuc dugc nghién ciru & Anh va mot $6
nuoc.

Vai tro ctia nghién ctru mutrc do sinh hoc phéan tir ¢3 nhdn manh tam quan
trong cua su ldy lan gita cac qudc gia cta cac sinh vat khang khang sinh [30].
chung P. aeruginosa Liverpool di dugc chimg minh 14 1ay truyén gitta cac phong
kham CF & Anh va Bic My [37]. Su phat trién cta kha ning khing
fluoroquinolone trong dong EMaphA-15 cua Staphylococcus aureus (MRSA)
khang methicillin vao giita nhitng nam 1980 trude sy lan truyén dai dich cua bién
thé nay [30]. Twong ty nhu vdy, viéc thu duoc khang fluoroquinolone di duoc
xac dinh 1a mot thay ddi di truyén quan trong lién quan dén su Xuat hién cua hai
dong dich Clostridium difficile (02/BI/ NAP1) vao dau nhitng ndm 2000 [35].

Céc nghién ciru st dung WGS 16n ciing da bat dau lam sang to mbi lién
quan gitta nguoi va dong vat. Trong subt nhimg nim 1990, Salmonella
Typhimurium DT104 da khang thudc 13 nguyén nhan gy ra dich bénh toan ciu
[38]. Trai nguoc véi cac nguyen 1y trede day, mot so sanh gitta cac phan 1ap theo
chiéu doc ciia ngudi va gia suc tir Scotland di ching minh rang nhidém tring &

ngudi khong phai chii yéu do 1ay truyén tir dong vat dia phuong. Thay vao do,
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quan thé nguoi va dong vat Typhimurium DT104 & Scotland phan 16n khac biét,
diéu nay cho thdy cac nguodn 1ay nhiém khac, nhu thuc phadm nhap khau, 1a nguyén
nhan gy bénh cho con nguoi [38]. Nguoc lai, WGS d3 ching minh rang CC398
MRSA c¢6 lién quan dén vat nudi c6 ngudn gbc tir S. aureus nhay cam véi
methicillin va mic phai khang methicillin DST [48§].

1.5.2. Vai tro ciia sinh hoc phén tir dé xac dinh ngudn lay cia vi

khuin khang khang sinh
1.5.2.1 Cac nghién ctru xac dinh ngudn lay vi khuin khang khang sinh tir
bénh vién ra cong dong

Khang khang sinh dugc cho 1a 1ay lan tir bénh vién ra cong dong thong qua
nguoi bénh ting nam vién hodc duge nhan chim séc y té va tir rac thai y té khong
duogc xur Iy day di. Mot sé nghién ciru da str dung k§y thuat sinh hoc phan tir hién
dai dé chirng minh sy lay lan cua vi khuén khang thudc tir bénh vién ra cong
d6ng[100].

Bénh vién duorc coi la noi chira vi khuan khang thudc chinh. DPuong rudt la
6 chira vi khuan khang thubc chinh & nhirng nguol bénh nhap vién. Mgt trong
nhitng tac dung phu cua diéu tri khang sinh 1a kha nang lga chon h¢ vi sinh vat
khang thubc. Hé vi sinh vat bi thay ddi nay c6 thé gay 6 nhiém mai truong bénh
vién va tu do lay dén cac nguoi bénh nhap vién va bé mit khac qua 6 nhiém chéo.
Khoang 20% -40% cac ca nhidém tring bénh vién c6 thé chu yéu la do 1ay nhiém
chéo qua ban tay ctia nhan vién y té [281]. Hodc ngudi bénh ¢ thé bi nhiém mam
bénh bénh vién khi tiép xtc truc tiép v6i cac bé miat hodc thiét bi bi 6 nhiém.
Trong mot s6 trudng hop, mic do 1ay truyén tir ngudi bénh sang ngudi bénh ty 18
thuan véi mirc do 6 nhiém moi truong bénh vién. Nghién ctru gin day cho thay
kha ning séng sot sau vai tudn ctia vi khuan E. coli va K. pneumoniae da khang
trén bé mat thép khong gi. Thi vi hon, cac nha nghién ciru ciing chimg minh rang
lay truyén ngang qua trung gian plasmid ciia cdc gen p-lactamase xdy ra khi cac
té bao ctia ngudi cho va nguoi nhan dugce tron 13n trén thép khong gi. Nghién ciru
nay chiing minh rﬁng kha nang cua mam bénh ton tai trong moi truong bénh vién,
dic biét 14 trén bé mit tiép xuc, co thé dong mot vai trd quan trong trong di truyén
ngang cua gen khang [279]. Trong truong hop nay, viéc sir dung khang sinh qua
murc va khong hop 1y gop phan vao sy ton tai cta vi khudn khang thude trong moi
truong [223]. Hon nita, viéc 1am sach va vé sinh mdi trudng khong dy du gitp

duy tri cac vi sinh vat nay trong moi truong. Ap luc khang sinh ciing bién chat
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thai bénh vién thanh mot ngudn khang khang sinh tiém tang trong méi truong bén
ngoai bénh vién. Thudc khang sinh dugc stir dung trong bénh vién chu yéu duoc
thai ra mdi truong nudc khong chuyén hoa qua nudc thai, gop phan lam ting ty 16
khang thubc trong méi truong [56].

S lidu tir nghién ctru cia ANSORP ciing cho thdy kha ning lay lan cta
MRSA tir bénh vién ra cOng déng tal cac nudc Han Quéc, bai Loan, Thai Lan,
Viét Nam va Srilanka. S liéu MLST cho théy cac STs nhu ST239 va ST5 chiém
da s6 trong cac ching MRSA bénh vién trong tai cac nude ndy nhung ciing duoc
ghi nhan trén mot s6 ching MRSA cong dong khong c6 yéu té nguy co nao lién
quan dén bénh vién. Nhom nghién ciru sau d6 sir dung ky thuat PFGE dé phan
tich mot s6 chuing MRSA mang ST5 va ST239. Két qua cac chung MRSA cong
déng mang ST5 tai Han Quéc va Pai Loan, mang ST239 tai Han Quéc, bai Loan,
Thai Lan va Hong Koéng c6 lién quan t6i cac chung MRSA bénh vién mang ST5
va ST239 & cung cac qudc gia nay [253].

Nghién ctru cua Han Quéc thuc hién nam 2016 tai 2 bénh vién trén cac
chung E. coli phan lap tir nguoi bénh nhidm khuan cong dong ciing bao céo kha
nang lay lan cua E. coli KKS tir bénh vién ra cong déng [145]. Nghién clru dugc
thuc hién trén 213 chung E. coli sinh ESBL thu thap trong vong 48h tir cac nguoi
bénh nhdp vién va dugc phan loai nhu sau: Chung dugc coi la chung bénh vién
néu ngudi bénh co tién sir nam vién hay loc mau hay hoa tri tinh manh trong vong
30 ngay trudc do; hodc ndm vién trén 2 ngdy dé diéu tri tich cuc trong vong 90
ngdy trudc d6. Cac ching phéan 1ap tir ngudi bénh khong ¢ cac dac diém nay
dugc coi la chung cong ddng. Két qua ghi nhan 94 ching bénh vién va 119 ching
cong dong. ST131 duoc phat hién trén 26,9% (32/119) chung cong dong va 27,7%
(26/94) chiing bénh vién. Trong khi d0, 44,1% (94/213) sé ngudi bénh dugc tuyén
chon vao nghién ctru nay co tién st lién quan dén bénh vién. Vi vay co thé cho
réng co su lay lan cua E. coli sinh ESBLs tir bénh vién ra cong déng (va nguoc
lai).

Nghién ctru vé khang khang sinh trong bénh vién rat nhiéu va phong ph.
Cac k¥ thuat hién dai, mdi trong nghién ctru khang khang sinh thuong dugc dua
vao ap dung trén cac chung vi khuan thu duoc tir bénh vién dau tién. Cac nghién
ctru cho thdy kha ning 1ay lan cua gen khang trong ndi bd bénh vién cling nhu

gifra cac bénh vién.
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Mot nghién ctru nam 2020 tai mgt bénh vién tai Phan Lan, nguoi ta phat
hién 11 nguoi bénh nhidm Enterococcus faecium khang vancomycin. Két qua
PCR cho thdy cac ching nay déu mang gen khang vanB. Két qua PFGE di xéac
dinh cac chiing nay thudc vé 4 nhom khéc nhau trong d6 c6 1 nhém chiém da s6
v6i 7 chung, 7 ching nay déu mang gen dic diém phén tir ctia gen vanB giéng
nhau. S6 lidu nay goi y rang c6 su lan truyén doc giita 7 ching va truyén ngang
vo1 cac chung khac ctuia gen vanB qua plasmid va/hodc transposon [140].

Nghién ctru tai khoa Nhi mot bénh vién cua Puc trén 3 bénh nhi. K¥ thuét
PCR 3 chiing déu cho két qua vi khuan mang cac gen vand, erm(B), tetM, tetL va
aadE-aphA-3. Phan tich PFGE cho thiy ca 3 chung déu thudc vé 1 nhom. Tir cac
két qua nay két hop cing mot s6 ky thuat khac, nhom nghién ctru cho ring co su
lan truyén cac gen khang trong nhom bénh nhi néi trén [282].

Nghién ctru tai 3 bénh vién cua Tehran, Iran nam 2009-2010 trén 44 chiing
MRSA phan 13p tr nguoi bénh nhap vién va 16 chuing MRSA phan lap tir dung cu
va moi trudng bénh vién cho thay 85% sb chiing ¢ kiéu gen dugc phat hién ¢ nhiéu
hon 1 bénh vién, & mot sb bénh vién mot sd ching dugc phan lap tir cac khoa khac
nhau. Diéu nay cho thiy su 13y lan cta gen khang trong ndi bo bénh vién va giira
cac bénh vién véoi nhau [136].

Nghién ctru dugce thuc hién tai bénh vién truong dai hoc cua Trung Quéc
trén cac chung K. pneumoniae mang gen ma hoa sinh carbapenemase thu duogc
trong 3 thang nam 2013-2014 cho thay tat ca cac ching déu mang gen KPC-2.
Két qua phan tich PEGE va MLST cho thdy tit ca cac chung déu thudc chung 1
nhom ST11 va c6 do trong ddng trén 92%, cho thdy kha ning co su lay lan cua
gen nay trong bénh vién [255]. Két qua ndy twong dong véi mot nghién ctru khac
tién hanh sau d6 cling tai 1 bénh vién ¢ nude nay. Nghién ctru dugce thuc hién trén
72 chung K. pneumoniae mang gen ma hoa sinh carbapenemase mang gen KPC-
2 thu thap tir 15 khoa phong ctia bénh vién trong 3 nam 2012-2014. Két qua MLST
cho thdy ST11 1a ph6 bién nhét trong sb cac ching thu thap duoc (57/72). Ap
dung k¥ thuat PEGE trén 57 chung nay cho thiy c6 tdi 47 chung c6 do trong dong
trén 80%, cho théy su 1ay lan cua gen nay trong ndi by bénh vién ciling nhu gitra
cac bénh vién do ST11 cling dugce bao cao ¢ cac bénh vién khac [83].

Nghién ctru tai Bénh vién 108 ndm 2014-2015 trén 264 chung vi khuén
khang carbapenem. K¥ thuat PCR da xac dinh sy c6 mat cua cadc gen ma hoa

carbapenemase, 48,11% sd chung mang gen nay. Ky thuit PFGE trén mot sb
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chiung chon ngau nhién trong nhém mang gen KPC va OXA-48 cho thiy céc
plasmid mang gen KPC va OXA-48 ¢ cac chung khac nhau déu co kich thudc
trong duong ching to su 1y lan cta cac gen nay rat co thé déu bat ngudn tir mot
plasmid, trong khi d6 cac plasmid mang gen NDM-1 c6 su da dang vé kich thudc
va dugc phat hién trén nhiéu loai vi khuan khac nhau chimg minh kha nang truyén
gen ngang di xay ra giita cic ching vi khuan trong bénh vién. Ky thuat PFGE
trén cac ching E. coli cho thdy c6 1 nhom genotype gdm 3 chung phan 1ap tai 3
khoa khac nhau (trong d6 1 ching ndam 2014, 2 chung nam 2015) c6 do tuong
doéng vé kiéu gen >80%, trén cac chung K. pneumonia cho thiy c6 1 nhom
genotype gdm 2 ching duoc phan lap & 1 khoa vao cung thoi diém, cac nhém
genotype con lai déu bao gdm cac ching duoc phan lap & cac khoa khac nhau
cling nam hogc vao 2 nam khac nhau. Sy twong dong vé kiéu gen giita cac chiing
dugc phan 1ap tai cac khoa khac nhau vao nhiing thoi diém khéac nhau cho théiy
nguy co lay lan chiung KKS gifra cac khoa trong cung 1 bénh vién [1].
1.5.2.2 Cac nghién ctru xic dinh ngudn lay vi khuin khang khang sinh tir
cong dong vao bénh vién.

Vé nguyén tic, cac mam bénh bénh vién duogc coi 1a ngudn gbc cla cac
mam bénh khang thubc da duge phat hién trong cong dong. Tuy nhién, ngiy cang
c¢6 nhiéu bang chimg vé tim quan trong cta cong dong nhu 13 ngudn gdc cia cac
mam bénh da khang khang sinh dugc dua vao bénh vién. Khang khang sinh trong
cong dong c6 thé lay lan vao bénh vién théng qua cic nguoi bénh nhdp vién.
Nghién ctru tai 17 bénh vién tai My va cong dong xung quanh 17 bénh vién nay
nam 2000 cho thdy c6 mdi lién hé gitta lwong khang sinh fluoroquinolones sir
dung trong cong dong véi ty 18 E. coli khang fluoroquinolones trong bénh vién &
khu vuc dan cu d6. Pay 1a mot két qua quan trong goi ¥ su lan truyén cta E. coli
khang khang sinh tir cong déng vao bénh vién vi mot nghién ciru trudc d6 di cho
thdy 73% s chung E. coli khang quinolon phan lap dugc trong bénh vién cua
nghién ctru 6 c6 ngudn gdc tir cong ddng [170]. Gia thuyét nay ciing duoc tng
ho bdi nghién ctru cia Pure tai bénh vién dai hoc y trong 2 ndam 2005-2007. Nghién
ctru ndy ciing theo ddi s6 lugt ngudi bénh nhap vién c6 nhiém khuan sinh ESBLs
va s6 ca nhiém khuan bénh vién do tac nhan sinh ESBsL. Két qua cho théy néu
sO nguoi bénh nhap vién c6 nhiém khuan ESBLs c¢6 thay doi 1% sé dan t6i thay
d6i 0,9% sb ca nhiém khuan bénh vién do tac nhan sinh ESBLs [138]. Nghién ctru

tuong tu tai Thuy S nim 2000-2007 ciing cung cb thém vai trd cua viée st dung
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khang sinh trong cong dong toi ty 1& E. coli khang khang sinh trong bénh vién
[275].

Nghién ciru hdi ctru trén 2.162 chung S. aureus khang methicillin (MRSA)
giai doan 2004-2006 cua mang ludi giam sat tic nhan khang khu vuc Chau A
(ANSORP) duogc thuc hién tai 17 bénh vién tai 7 quéc gia trong khu vyc nhu Han
Quéc, bai Loan, Héng Kong, Thai Lan, Philippin, Viét Nam, An Do va Srilanka
[253]. Cac chung duge phan loai & MRSA cong dong néu nhidém khuan xay ra
trong cong dong hodc dudi 48 gio sau khi nhap vién va khong ¢ cac tién s lién
quan dén bénh vién; 1a MRSA bénh vién néu nguoi bénh timg nam vién dai ngay,
phau thuat hodc can thiép ngoai khoa trong vong 12 thang trudc d6. Két qua phan
tich MLST goi y kha nang lay lan cia MRSA tir cong dong vao bénh vién tai mot
s6 nude nhu Pai Loan, Héng Kong, Viét Nam, Philippin va Han Quéc khi mot $6
chung mang cac ST twong ddng giita bénh vién va cong dong 1a ST59, ST30 va
ST72 trong khi cac ST nay 1a cac dién hinh trén MRSA cong dong. Két qua nay
phu hop véi két qud cua nghién ctru thyc hién tai Bai Loan ndam 1999-2005 khi
cling ghi nhan cac ST59 trén cadc chung MRSA bénh vién [130].

1.5.2.3 Nghién ciru xac dinh sy 1y truyén vi khuin khang khang sinh tir
dong vat sang nguoi.

Tur nhiéu nam trude, mot sé nghién ciru da chi ra mbi nghi ngd vé kha niang
lay lan ctia vi khuan khang khang sinh tir nong nghiép sang nguoi. San xuét thirc
an chan nuo6i cong nghi¢p 1a moéi trudong 1y twdng cho viée chon loc va chia sé cac
gen khang thudc. Viéc sir dung chat khang sinh 1am chat phu gia thirc an thuong
dan dén viéc sur dung thudc diéu tri dudi mirc cho dong vat dugc nudi trong diéu
kién khong hop vé sinh, mot kich ban t6i wu cho viéc lya chon chéat dé khang. Hon
nira, viéc xur 1y chét thai khong hoan chinh hoac hau nhu khong thyc hién dan dén
viéc pho bién chat khang thudc vao méi trudng va con ngudi [252]. Viée sit dung
khang sinh trong chin nudi da dong mot vai tro quan trong trong su phat trién va
lay lan cta Salmonella da khang [219]. Hon nita, ¢6 nhiéu béo céo trén toan thé
gidi vé su hién dién cua vi khuan khang thudc trong cac san pham thit tiéu dung,
bao gdm thit gia cam, thit bo va thit lon [110]. Trong mot nghién ctru tir Seville
(Tay Ban Nha) va Pittsburg (M¥), mot ty 1& cao E. coli san xuat ESBLs duoc phat
hién trong thit ban 1¢ cua ca hai quéc gia[99].

Mot sd tac gid da bao cdo su xuét hién ciia mot dong di truyén cua MRSA

dugc goi la ST398, ban dau c6 lién quan dén dong vat trang trai [252], dang duoc
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phat hién véi mot s6 lo ngai trong cac mau thtc an dong vat (dac biét 1a thit va
sita). Hon nita, loai ndy thuong xuyén dugc phat hién ¢ nguoi khi tiép xuc véi
dong vat trang trai c6 thé truyén bénh cho cong déng. Str dung dir li€u giam sat
bénh vién, mot nghién ctru cho thay viéc tiép xtic nghé nghiép véi dong vat trang
trai hodc gan trang trai 1a mot yéu td nguy co ldy nhiém MRSA[273]. V4t nudi
trong nha 1a mot 6 chira vi khuan da khang thudc khac. Trong mot nghién ctru gan
day Enterobacteriaceae san xuit ESBLs ¢6 mit & chd va méo khée manh, dic
biét 13 nhitng con c6 tién st diéu tri khang sinh trudc d6 [108].

Nghién ctru ctia Benzason nim 1984 da mo ta su 1ay lan ctia ching vi khuan
khang khang sinh qua tir me sang con khi ba me nay udng sita tuoi chua tiét tring
va dira tré da nhiém Salmonella typhimurium khang khang sinh trong vong 24h
sau khi chao doi. Chiing nay sau d6 con lay lan sang mot s tré so sinh khac ¢ nha
ho sinh nay [16]. Cac gen khang cac loai khang sinh chi dung trén dong vat nhu
apramycin duoc tim thdy khong chi trén dong vat ma trong ca hé vi khuan chi
duong rudt cia con ngudi, trén cac tac nhan 1ay truyén bénh dong vat sang nguoi
nhu Salmonella va trén ca cac tac nhan chi gay bénh trén nguoi nhu Shigella. R6
rang 14 da c6 sy truyén gen khang khang sinh giita vi khuan gdy bénh trén nguoi
va trén dong vat [270].

MGéi lién hé giira viéc sir dung khang sinh trén dong vat va su 1ay lan cta vi
khuan khang thudc tir dong vat sang ngudi di dugc Hummel va cong sy mo ta chi
tiét trong bao cdo nam 1986. Theo d6, nam 1982, khang sinh streptotricin dugc
phép bd sung vao thirc dn cho lgn. Khang sinh nay khong duoc st dung trén ngudi.
Chi m{t nam sau do, hién tuwgng khang streptotricin da dugc ghi nhan trén cac
chung E. coli trong phan lgn dugc nudi bang loai thirc an chira khang sinh nay.
Gen khang nam trén 1 transposon Tn1825. Hai nim sau do, transposon nay duoc
phat hién khong chi trong phan ciia nong dan nuoi lon, cac thanh vién khac trong
gia dinh ma cé& phan cua nhirng nguo1 dan trong khu vuc va cé trong cac chung E.
coli phan 1ap dugc tir cac mau nude tiéu cua nguoi bénh viem duong tiét niéu.
Vai ndm sau, transposon nay ciing da phat hién trén céc loai vi khuan gay bénh
nhu Salmonella spp. 13 loai vi khuan lay truyén tir dong vat hay Shigella spp. 13
loai vi khuan vén chi gay bénh cho ngudi va khong c6 trén dong vat [131]. Céc
gen khang cac loai KS chi dung trén dong vat nhu apramycin duoc tim thay khong
chi trén dong vat ma trong ca h¢ vi khuén duong rudt cua con nguoi, trén cac tac

nhan 14y truyén bénh dong vat sang nguoi nhu Salmonella va trén ca cac tdc nhan
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chi gy bénh trén nguoi nhu Shigella. RS rang 13 d3 co sy truyén gen khang khang
sinh giita vi khuan gay bénh trén ngudi va trén dong vat [270].

Mot s6 vi du khéac vé su lan truyén cua gen khang khang sinh tir dong vat
sang ngudi 1 sy 1dy lan ctia mot s6 gen nhu gen khéng apramycin aacC4 va gen
khang hygromycin sphB tir dong vat sang vi khuan chi c6 & nguoi. Cac loai khang
sinh nay chi dugc sir dung cho dong vét, tuy vay cac gen khang lai dugc xac dinh
trén ca cac chung vi khun lay truyén tir dong vét sang ngudi, cac vi khuan duong
rudt trong moi truong va ca trong hé vi khuan dudng rudt ciia con ngudi trong
cong dong va trong ca bénh vién. [79-81, 132, 258].

Nguy co lay lan gen khang khang sinh sang ngudi khong chi xuét phat tir
cac dong vat nudi léy thit ma con tir ca thi nu6i lam canh. Nghién ctru thuc hién
nam 2015 tai 1 bénh vién ctia Trung Quéc da phat hién gen MCR-1 trén 03 chung
E. coli phan 1ap tir bénh pham 1am sang cta 3 ngudi bénh nhap khoa tiét niéu. Vi
mot trong 03 nguot bénh nay lam viéc tai ctra hang thu cung, nhom nghién ctru
da tién hanh lay 53 mau phan tir 39 con chd va 14 con méo tai cira hang nay.
Nguoi ta di phat hién 6 ching E. coli mang gen MCR-1 tir s6 mau thu dugc bang
ky thuat PCR va gidi trinh tu. Ky thuat MLST va PFGE sau d6 dugc st dung va
phat hién sy trong déng vé sequence type giira 4 ching E. coli mang gen MCR-
1 thu dugc tir chod voi chung thu duge tir ngudi bénh lam viéce tai ctra hang nay
(ST354). Trong khi d6 2 chung thu dugc tir meo thudéec ST93 va 1 ST méi. Hai
chung thu tir 2 ngudi bénh con lai thude vé 1 ST khac 1a ST156. Su twong dong
vé ST giita chung E. coli ctia ngudi bénh 1am viée tai cira hang tha cung véi 04
chung thu tir cac con cho tai ctra hang goi v kha ning lan truyén cua E. coli mang
gen MCR-1 gitra nguo1 va thu nu6i. Nhu vay thu nu6i lam canh cling c6 kha nang
tr& thanh ngudn 14y lan E. coli khang colistin sang nguoi [301].

Moi trudng ciing dugc coi 1a 6 chira quan trong ctia vi khudn khang khang
sinh va 13y lan sang nguoi va dong vat. Hau hét cac hop chét khang sinh dugc st
dung hién nay trong y hoc cho ngudi va thu y 1a cac hop chat tong hop hoic ban
téng hop va chung thudng 6n dinh hon nhiéu va khéng bi phan hity sinh hoc nhu
khang sinh tu nhién. Do d6, chung co thé ton tai trong méi trudng trong mot thoi
gian dai. Hon nita, ching thuong c6 pho rong hon véi tac dong rong hon dén quan
thé vi khuan. Mai trudng tao thanh mot 6 chtra khang thudc véi cac sinh vat co
thé chia sé cac gen khang thudc [288] va cac gen khang thude hodc vi khuan khang

thudc co thé xam nhép lay sang nguoi. Sy chuyén giao cling nhu sy xuat hién cua
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cac to hop gen khang thubc méi s xdy ra thudng xuyén nhét trong cac khu vuc
c6 mat d6 vi khuan cao. Xir 1y chat thai 1a ngudn chinh cta cic mam bénh khang
khang sinh x4m nhap vao méi trudng. Nhiéu chat khang sinh duoc sir dung trong
san xudt thuc phém cho dong vat duogc hép thu rat kém trong rudt cua dong vat va
c6 t6i 90% hop chét chinh duoc bai tiét qua nude tiéu tré 1én dén 75% trong chat
thai dong vat [119] ton tai & dat dai, thuong tai chd hodc trong vong vai dam cua
trang trai. Chat thai gop phan 1am xuét hién va lay lan vi khuan khang thudc vi
nhiing 1y do sau: a) mam bénh khang thudc lién quan dén bénh truyén nhidm c6
trong chét thai dong vat; b) chat thai co chira cac khang sinh 6n dinh; va c) gen
lay truyén ngang hodc cac yéu t6 quyét dinh khang thudc xdy ra trong moi truong
chat thai [56]. Ngoai ra, su tip trung dia 1y cua cac hoat dong noéng nghiép quy
md 16n c6 lién quan dén viéc 6 nhidém dat va nude tudi cho ciy luong thyc va véi
su hién dién cta vi khuan khang thudc trong rau qua [150]. M6t hién tuong dang
quan tam khac 13 hau hét cac hop chat dung trong y hoc chi dugc ngudi bénh
chuyén hoa mot ph?m va sau do6 duoc thai vao hé théng nudce thai cia bénh vién
hoic cong dong. Cung véi phan, chiung chay theo nudc thai do thi dén nha may
xtr 1y nuéc thai. Chung co thé di qua hé thong nudc thai va két thuc trong moi
truong, chu yéu 1a trong ngin chira nudc. Mot nghién ciru nbi bat gan day da
ching minh rang su lay truyén dang dién ra gitta quan thé E. coli sinh ESBLs &
ngudi bi nhiém bénh va bun thai, rat co thé 13 do sy xdm nhap cua E. coli sinh

ESBLs tir nhitng ngudi bénh nhiém khuan tiét niéu vao hé thong nudc thai [298].
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru:

« TAt ca cac nguoi bénh dén kham tai tram y té x3 va dugc xéac dinh méc 1 trong
bbn cac bénh sau: nhiém khuan da, dudng tiét niéu, viém phdi va tiéu chay
(theo dinh nghia ca bénh) va phu hop véi tiéu chun lya chon, tiéu chuan loai
trur.

« Tiéu chuén lya chon: Nguoi bénh phu hop vadi dinh nghia ca bénh vé nhidm
khuan duong tiét niéu, nhidm khuan da, viém phdi, tiéu chay & cong dong.

« B me cua nguoi bénh ddi voi tré em dudi 12 tudi.

« Tiéu chuén loai trir: Phy nit ¢6 thai ddi voi nhidém khuan dudng tiét niéu. Nguoi
khoéng c6 du nang luc hanh vi (ngudi co bat thudng vé trang thai tAm than).

- Dinh nghia ca bénh:

« Nhiém khuan duong tiét niéu (theo dinh nghia ctia CDC, Hoa Ky): Ngudi bénh
c6 it nhit mot tiéu chuin chinh va c6 thé c6 mét hodc cac tiéu chuan phu sau
[72]:

o Tiéu chudn chinh:
0 Nuée tiéu duc hodc c6 mau;
o Tiéu dit
0 Tiéu dau/budt/rat
0 Tiéu kho
o Tiéu chudn phu:
0 Pau tlrc vung ha vi
0 Pau tirc vung hong lung
o S6t
o On lanh
0 Mét moi
0 Biéng an véi tré nho

« Nhiém khuén da (theo dinh nghia cia CDC, Hoa Ky): Ngudi bénh c6 nhiém

khuan da véi tiéu chudn chinh va it nhat mét tiéu chuan phu sau[72]:
o Tiéu chuan chinh: Co mt hodc dich trén da

o Tiéu chuan phu:
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O Sung

O Do

0 Dau

* Tiéu chay (theo dinh nghia cua TCYTTG): nguoi bénh di ngoai phan long >3
lan/ngay, bao gom tiéu chdy cap va tiéu chay man tinh [14]
« Viém phdi (theo dinh nghia cia CDC, Hoa Ky) [73]: ¢6 céc triéu chung sau:

o Sot trén 390C

0 Rét run

0 Ho khan lac dau, sau c6 dom duc

0 C6 thé c6 dau ngyc, kho tho

0 Nghe phdi ¢6 ran
2.2. Pia diém va thoi gian nghién ctu:

Thoi gian: Thu thap s6 liéu trong nam 2018- 2019. Tién hanh xét nghiém
va phan tich sb liéu 2020-2021.

Dia diém nghién cuu: dugce trién khai tai 8 x3 thudc 8 tinh ciia 3 mién Bic,
Trung va Nam: Ha Nam, Ha Noi, Bac Ninh, Hai Duong, Thira Thién Hué, Khanh
Hoa, Bén Tre va Can Tho. Vién Vé sinh Dich t& Trung wong la noi phan tich, xét
nghiém mau tai phong Thi nghiém khang sinh,

2.3. Phuwong phap nghién ctru

2.3.1. Thiét ké nghién ctu:

Thiét ké nghién ctru: mo ta cat ngang

2.3.2. C& miu: Ap dung cong thirc tinh ¢& mau cho mét ty 1¢:

— 72 l-p
Trong do: n = Lan —82p

» n: C& méu can thiét cho 1 loai bénh,
cho 1 xa nghién ctru

« Z: théng s6 lién quan dén nguy co sai sb, Z= 1,96 tmg voi a = 0,05

e & d6 chinh xac twong dbi. Ly € = 0,31

« p: Ty 18 nguoi nhiém vi khuan KKS ctia mét bénh nhit dinh trong cong
ddng. Chon p=0,5 (m6t sd két qua nghién ciru tai Viét Nam cho thay ty
1€ KKS tai cong déng & cac loai vi khuan trong khoang 40-60%).
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2> n=40

e Uéc tinh ty 1& tir chbi 10% > n = 44. Nhu vy ¢& mau tdi thiéu cho toan
bd nghién ciru trén cong ddng sé 1a: 44 nguoi x 4 bénh x 8 xd = 1.408
nguoi bénh.

« Hé thong cong tac vién y té s& duogc thiét 1ap dé theo ddi phat hién ca
bénh trong cong dong, moi ddi tuong dén tram y té dé phong van va lay
mau nham dam bao ¢& mau cho nghién ciru.

2.3.3. Chon méu:

Chon tinh: Chon 08 tinh dai dién ctia 3 mién Béic, mién Trung va
mién Nam, trong d6 mién Bic — 04 tinh, mién Trung va mién Nam mdi
mién 2 tinh; Chon tinh cu thé dua trén cam két tham gia cua tinh bao gém
TTYTDP va bénh vién; dya trén kinh nghiém mdt s6 tinh da hop tac trién
khai nghién ctru;

Chon huyén, xa: Do TTYTDP tinh lga chon dam bao vé nang luc
thuc hién, tham gia nghién ctru; dua trén khao sat s6 lugng nguoi dan dén
kham trong nhiing nam trudc, cd cac tridu chimg nhiém khuan nhu cia
nghién ctru.

Chon toan bd nguoi dén kham du tiéu chuan tham gia nghién ciru
cho dén khi du theo ¢& méu yéu cau;

2.4. Bién s va chi s6 nghién ciru:

e Thong tin chung ciia ddi twong nghién ciru: Bién s6 thong tin chung cia
d6i tugng nghién ciru: Tudi, gidi, nghé nghiép, trinh d6 hoc vén, tinh
trang kinh té, diéu kién nha &, tién s strc khoé.

e Bién s6 nghién ctru cia muc tiéu sb 1:

— Ty 1é vi khuan phén 1ap duoc, ty 1& khang khang sinh cta E.coli va
Klebsiella spp., sb luong khang sinh bi khang, ty 1& khang da thudc cta
E.coli va Klebsiella spp. - nhay cam/khang/trung gian voi cdc loai KS
thir nghiém; Pac diém cac gen khang khang sinh cua vi khuan E.coli va
Klebsiella spp.: Ty 1& cac gen CTX-M, TEM, IMP, NDM; SHV kiéu

gen, s luong gen; Ty 18 mang 1 gen khang, mang dong gen khang;
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— Mot s6 yéu t6 lién quan dén khang khang sinh: diéu kién séng, kién thirc
vé sir dung khang sinh va khang khang sinh, thyc trang st dung khang
sinh cho nguo1 va chan nudi.

e Bién sb cua muc tiéu sb 2:

- Kién thirc vé sir dung khang sinh:

0 Cac cau danh gia kién thirc vé khang khang sinh: cong dung, triéu
chung, cach thirc sir dung; mirc d6 nguy hiém.

0 Kién thirc dugc danh gia 1a dat néu tong s6 cau diing nhiéu hon 7/11
cau.

— Thuyec trang st dung khang sinh: ty 1€ st dung khang sinh, sir dung
theo don, murc do sir dung khang sinh, ngudn gdc khang sinh str dung
cho nguoi; ty 1€ sit dung khang sinh trong chan nudi, muc dich su
dung khang sinh trong chan nudi.

e Bién sb cua muc tiéu sb 3
— MOi lién hé vé kiéu gen giira cac ching E.coli, Klebsiella spp.: Muc

d6 turong dong gitta cac chung.

- Cac loai plasmid mang gen khang khang sinh cua chung E.col,
Klebsiella spp.: $6 luong, ty 1€ cac loai plasmid, dac diém cac
plasmid.

- Pic diém sequence type cua cac ching E.coli, Klebsiella spp.

2.5. Cong cu va phwong phap thu thap thong tin

2.5.1. Cong cu tpu thap thong tin: ?

- B§ cau hoi phong van dugc dugc nhém nghién clru phat trién dua trén céc
huwéng din ciia TCYTTG va CDC Hoa Ky 30 v6i cac cau hoi cu thé nhu bang

2.1 (B6 cau hoi chi tiét tai Phu luc s6 1). Bo cau hoi duoc thir nghiém trén 20

d6i twong nghién ctru tai tinh Ha Nam (duoc chon gidng nhu phwong phéap chon
mau cta nghién ciru) va chinh stra phu hop truéc khi dua vao nghién ctru chinh

thurc.
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Bang 2.1: Céc ciu héi danh gi kién thirc vé khang sinh va khing khang

sinh va tiéu chi danh gia

STT Cau hoi Danh gia dung
1.  Cong dyung cua khang sinh Piéu trj vi khuan
2. Déu hiéu can dung khang sinh Nhiém tring

Luon can khang sinh trong diéu tri bénh Sai
4.  Cach st dung khang sinh cho tré em KS riéng biét/khac
nguoi 16n
Chi nén st dung khang sinh do bac si ké don Dung
6.  Mua thudc khang sinh tai hiéu thudc ma khong ~ Sai
c6 don cua bac si
7. Cbnén dy trit khang sinh tai nha Sai
Tin tuéng néu bac si khong ké don Co
9. Co nghe noi vé khang khang sinh Co
10. Miic d6 nguy hiém cta khang khang sinh Co
11. Tac dong cua st dung khang sinh trong chan Co

nuoi to1 khang khang sinh

Danh gia: Nguoi tham gia nghién ctru tra 161 ding tir 7/11 cau hoéi trén duge danh

gia 1a dat. BDanh gia nay dugc nghién ctru tham khao duva trén nghién ctru cua

TCYTTG thuc hién tai mot sd nude trong khu vuyc.

- Thu th3p cdc mau cia ngudi bénh cd cac trieu chung bénh trén bao gdm mau

phan, mau mu, mau ty hau va mau nudc ti€u. Mau dugc thu thap, van chuyén,

bao quan, xir 1y theo quy trinh chuan cta An toan sinh hoc dé tranh lay nhiém

va s€ duoc chuyén vé Vién Vé sinh dich té Trung wong. (Phu luc 50 2)

- Quy trinh tuyén ngudi bénh nghién ciru nhu sau:




54

[ Tram y té xa ]
A

|

SEEE8E

>

EEEeE
-

|

NIHE [ TTYTDP tinh ] [ Tram y té xa ]

Biéu d6 2.5. Quy trinh tuyén nguoi bénh nghién ctru
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Chi tiét quy trinh:
Thuc hién kham, ké don cho nguoi bénh trude khi tién hanh cac budc tiép theo.

Buwoc 1: Doi chiéu vdi tiéu chi lwa chon doi twong

Cac nguodi bénh dén kham tai tram y té xa dugc bac sy tai TYT xa ddi chiéu véi

ti€u chi lya chon nhu dinh nghia trén:

= Néu nguoi bénh KHONG dap ung dugrc tiéu chi lya chon, DUNG viéc thu tuyén
tai ddy va tién hanh kham, diéu tri cho ngudi bénh theo thuong quy cta tram.

= Néu ngudi bénh dap tmg duoc tiéu chi trén, chuyén sang Budre 2.

Budc 2: Cung cip théng tin va ky théa thudn tham gia nghién ciru

St dung phiéu cung cip thong tin va thoa thuan tham gia nghién ciru dé thao luan
v6i ngudi bénh hodc ngudi giam ho cua ngudi bénh (néu ngudi bénh dudi 18 tudi
hodc mat ning lyc hanh vi) mot sb thong tin co ban vé nghién ctru nhu:
e Muyc dich tién hanh nghién ctru
e Y nghia thyc tién ciia nghién ciru
e Cic quyén loi va nghia vy ctia ngudi tham gia nghién ctru
e Badio mat thong tin
e (Cac cong viéc chinh s& thyc hién:
o Lay mau: néu rd loai mau sé& liy (dich ty hau, phan, mi, nude tiéu)
o Phong van bang Phiéu diéu tra thong tin khang khang sinh tai cong dong
(Biéu mau KKS-BM02A)
Sau do,
= Néu néu ngudi bénh hodc ngudi giam ho cia ngudi bénh KHONG dong y
tham gia vao nghién ctru, DUNG viéc thu tuyén tai day va tién hanh kham,
diéu tri cho nguoi bénh theo thuong quy ciia tram.
= Néu ngudi bénh hodc nguoi giam hod cua ngudi bénh dong ¥ tham gia vao
nghién ctru, tién hanh ky thoa thuan tham gia nghién ciru (Biéu mau KKS-
BMO1A va KKS-BMO1B) va chuyén sang Buérc 3.

Budc 3: Cap md so cho doi twong nghién ciru

Mi sb duoc cap theo quy dinh cta nghién ctru.

St dung “S6 theo ddi ddi tugng tham gia nghién ctru tai cong dong”. S6 duoc luu
tai Tram y té xa tir khi bat ddu thu tuyén dén khi du 50 ngudi bénh cho mdi loai
bénh.
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Bwoc 4: Lay mau, xw ly, bao qguan mau

Sau khi cap ma s0, tién hanh lay mau nhu sau:

Loai bénh Loai miu
Viém phoi Dich ty hau
Tiéu chay Phan
Nhiém khuén da Mu

Nhiém khuan tiét niéu Nudc tiéu

Str dung Phiéu thu thap mau bénh pham tai cong dong dé ghi chép lai thong tin
cho timg mau thu duoc. Phiéu thu thap thong tin bénh pham s& duoc giri kém theo
mau t6i phong xét nghiém tai TTYTDP tinh.

Budc 5: Phong vin bing bé ciu hoi

St dung Phiéu diéu tra thong tin khang khang sinh tai cong dong.

2.5.2. Cac k¥ thuat xét nghiém ap dung

Céc ky thuat ap dung trong nghién ctru dugc thuc hién tai phong thi nghiém
Khang khang sinh cua Vién V¢ sinh dich t& Trung wong, cu thé duoc tom tat trong
bang 2.2. Chi tiét cac ky thuat xét nghiém dugc miéu ta tai Phu luc s 3.

Bang 2.2. Cac hoat dong thuc hién tai phong thi nghiém

Cac hoat dong thuc hi¢n Ky thuat chinh

Lya chon toan bd chung E.coli va Klebsiella spp.
phan 1ap duoc va théng tin nhan khau hoc va cac

thong tin li€én quan cia chung

Nudi cdy phan lap, dinh danh Nubi cdy, phan 1ap dua vao
ddc diém sinh vat, hod hoc

Pinh danh cac loai vi khuan May Maditof

Phat hién cac gen ma hoa sinh ESBLs va gen ma hoa Phan tmg PCR str dung cac
carbapenemase cua cac chung E. coli va Klebsiella cap mdi dic hiéu

spp. bang k¥ thuat PCR da moi

Lua chon cac chung vi khuan E.coli va Klebsiella spp. MIC
xac dinh ndng d6 khang sinh t6i thiéu e ché vi khuan

ara chon mét sb E.coli va Klebsiella spp. mang gen md  Giai trinh tu toan bd hé gen
ho4 sinh ESBLs va carbapenemase phan tich mdi lién (WGS)

hé vé kiéu gen
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2.5.2.1 Cic trang thiét bj va hoa chit sir dung cho nghién ciru

Trang thiét bi dung cu

May PCR model ABI9700 (Héng san xuit ABI — My)

Bé 1 nhiét nudc Memmert (Ptc), may U nhiét kho

- May dinh danh vi khuan Maldi-tof (Brucker- Drc)

May do pH (Oakton — Eutech)

May chup anh gel

Tu an toan sinh hoc cip 2 Esco.

May giai trinh tu gen Miseq System, Model SY-410-108 (Hang Illumina
- My)

Ta 4am 37°C Memmert

May ly tdm toc d6 cao Eppendorf

Bo dién di Imupid

May do Qubit

Gia tur

Héa chit, sinh phcfm

Héa chit sinh phdm ding cho nuéi cdy phdn lgp va nong dé KS toi thiéu trc

che vi khuan

Moi truong khong chon loc: Thach TSA (Hang BD — My)

Moi truong chon lgoc Macconkey (Hang Oxoid — M)

Thach Muller Hilton (Hang BD — M)

Céc loai KS Ampicillin (AMP), Amoxicillin Acid clavulanic (AXM),
Cefotaxime (CTX), Ceftazidime (CAZ), Ciprofloxacin (CIP),
Sulfamethoxazol-Trimethoprim (SXT), Meropenem (MEM), Gentamicin
(GEN), Amikacin (AMK), SIGMA, My.

Hod chit ding dinh danh bang Maditof

Bruker Bacterial Test Standard (BTS),

Axit formic tinh khiét 99-100%,

Acetonitrile tinh khiét 99-100%, A

Axit trifluoroacetic (TFA) tinh khiét 99-100%,
Ethanol tinh khiét 99-100%, Nué6c tinh khiét
IVD matrix HCCA-portioned

Héa chit sinh phim diing cho PCR

2X Go-taq Master-Mix (GoTag® ADN Polymerase, Promega)
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- Céc cap moi phat hién gen ma hoa gen ma hoa sinh ESBLs va

carpabenemase (Bang 2.3)
- Thang chuan ADN: 100bp, 1kb

- Thach dién di,

Dung dich dém chay dién di: TBE 0.5X

Bang 2.3. Trinh tw mdi cho phan ing PCR da moi xac dinh gen ma hoa

ESBLs va carbapenemase

Gen Ténmdi  Kich thudc mdi Trinh tu (5°- 37)
TEM F 372b GGTCGCCGCATACACTATTCTC

R P TTTATCCGCCTCCATCCAGTC
SHV F 231h CCAGCAGGATCTGGTGGACTAC

R P CCGGGAAGCGCCTCAT
CTX-M-1 F 5881 GAATTAGAGCGGCAGTCGGG

R P CACAACCCAGGAAGCAGGC

F TTCGACCCAGCCA TTGGCGGCGA
NDM-1 492bp

R A TGCACCCGGTCGCGAAGCTGAG

F ATG TCA CTG TAT CGC CGT CT
KPC 881bp

R TTA CTG CCC GTT GAC GCC CA

F AGC AAGTTATCT GTATTCTT
IMP-1 713bp

R AGC AAGTTATCT GTATTCTT

Héa chit sinh phdam diing cho gidi trinh ti toan bé hé gen vi khudn

Bang 2.4. Cac hoéa chat dung cho giai trinh tu toan b hé gen vi khuin

Hoa

chat

Hang/ma so

AMPure XP bead

Beckman Courter - A63882

Nextera XT ADN samples preparation kit 24 [llumina/USA FC-131-1024

sample

Nextera XT index kit (24 indicate)

[Ilumina/USA FC-131-1001

MiSeq reagent kit 300V2 [Ilumina/USA MS-102-2002
Qubit Assay kit dSSADN HS Invitrogen- Q32851
Qubit Assay tubes Invitrogen- Q32856

H20 dung cho sinh hoc phan tir

Sigma — W4502

Dém TE dung cho sinh hgc phan tir

Sigma - T9285

Con tuyét ddi

Merk

Ong PCR 0.2ml, dng tube 1.5mL

Applied Biosystems- 4323032

Dung dich NaOH

Sigma
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2.5.2.2 Cac ky thuat chinh trong phong thi nghiém dwgc sitr dung trong
nghién ciru.
2.5.2.2.1 Ky thuit nudi ciy, phan lap

Céc mau bénh pham sau khi thu thap dugc cay Ién dia thach MacConkey
(Oxoid, Anh), Chapman u 37°C trong 18-24 gio. Lua chon cac khuan lac moc
trén dia thach dé xac dinh cac chung vi khuan. Chi tiét k§ thuat nudi cdy theo Quy
trinh chuén cta Phong thi nghiém KS, khoa Vi khuan. Sau d6 chon cac khuén lac
thudn.

2.5.2.2.2. Pinh danh cic loai vi khuin bing may dinh danh MALDI
Biotyper

Khuan lac thuin ctia mau bénh phém duoc chon dugc dinh danh bﬁng may
dinh danh MALDI Biotyper

- Phét mdi mau khuan lac thuan 1én mot vi tri (spot) cua dia MALDI target.
Luu y chi phét mot lugng nhod khuén lac vira du (xem hinh minh hoa phia
dudi), co thé st dung tam tiét tring dé phét.

- Bo sung 1 pL dung dich acid formic 70% 1én vi tri c6 mau, dé kho ¢ nhiét
do phong.

- Cho 1 pL dung dich HCCA Matrix 1én mdi vi tri mau va dé kho & nhiét do
phong, sau d6 c6 thé dua dia MALDI Target vao may MALDI Biotyper dé
thuc hién dinh danh.

- Pua dia mau Target vio may va chay

2.5.2.2.3Phan itng chudi polymerase (PCR) phat hién gen khang khang
sinh.

Néu cho két qua 1a 1 trong 2 loai vi khuéan: E. coli, Klebsiella spp. thi tiép
tuc cdy thuan khuén lac, tach ADN dé chay phan tmg PCR phat hién gen khang
khang sinh va Iuu gift chung & nhiét d6 -80°C cho cac k¥ thuét xét nghiém khac.
K¥ thuat nay dugc thuc hién theo phuong phéap da st dung trong nghién ctru cua
Tran Nhu Duong va Tran Huy Hoang va Lé Qudc Phong [13]

- Tach ADN bang phwong phap nhiét: Dung que cdy vo trung ldy vi khuan, hoa
tan trong 200pul dém TE 1X. U nhiét kho 95°C trong 15 phat. Ly tim 14.000
vong/2 phut. Liy nuéc ndi 1am ADN khudn mau. ADN c6 thé sir dung ngay

ho#c bao quan & -20°C.
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- Chuin bi hén hop phan tng PCR: Liy cac thanh phan ciia hdn hop phan tng
PCR tir -20°C ra, dé vao khay lanh hodc dé ¢ ngan mat ti lanh hodc hop da vun
dén khi tan hoan toan, tron déu bang cach bing nhe vao day tube va ly tim ngan
truée khi mo nap. Khi str dung tron déu cac thanh phan 2 — 3 1an bang pipet.
Chuan bi hdn hop phan tng PCR tuong tmg véi sé miu can 1am gém cac thanh
phan theo bang 2.5, tron déu, ly tim ngan sau d6 chia 18ul hdn hop phan tng
PCR vao céac tube PCR 0.2ml.

- Thanh phan phan tng PCR

Bang 2.1. Cac thanh phéan phan ving PCR

Thanh phin phan 1 miu
ing (ul)
PCR Master Mix 2x 10
Moi xudi 10puM 0.5
Moi ngugc 10puM 0.5
Nudc siéu sach 8

- B6 sung ADN miu va chay phan img PCR: Tra 2 uL ADN mau vio hon
hop phan tmg PCR dugc tién hanh trong ta an toan sinh hoc cip 2 chuyén
dung dé tra ADN. Hon hop thanh phan phan tng PCR sau khi b6 sung ADN
mau dugc ly tim ngan trude khi dua vao may PCR véichu trinh nhiét: 94°C (5
phut), 35 chu ki: 94°C (30 giay), 60°C (90 gidy), 72°C (90 gidy), 72°C (3 phut),
giit 15°C. Pién di san pham PCR trén thach Agarose nong do 1,5% c6 bd sung
chat nhuom Redsafe (3 j1g/100 mL thach) , dién trudng 100V trong thoi gian
30 phat.

- Phén tich két qua PCR: Phan tng PCR c6 gia tri khi mau chimg am (st dung
nudc cit tinh sach) khong xuat hién vach dong thoi mau chimg dwong co vach
tuong mg véi kich thudc gen khi so sanh v6i thang chuan 1000kb. Chtng duong
1a miu ADN c6 chira cac gen dich ctia ching vi khuan duoc phan lap tai PTN
KS, Khoa Vi khuan Vién VSDT TU di duoc kiém tra va xac nhan bai TS Keygo
Shibayama va cong su, khoa Vi khuan I, Vién Truyén nhiém qudc gia Tokyo,
Nhat Ban nhan. Cac mau c6 xuat hién bing cung kich thudc véi ching duong
duoc x4c dinh 1a ching ¢6 mang gen doc td, cac mau khong co vach hoic 1én

vach khong ding kich thudc véi chimg duong dugce coi 1a &m tinh.
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2.5.2.2.4 Ky thuat danh gia nong dd KS toi thiéu trc ché vi khuan (MIC)

Canh khuan Pha loang KS
0.5 MacFaland
Chuyén vao Po thach
khay Inox khang sinh
Cham VK 1én thach KS
v

Pé ti 4m 35-37°C, khi trudong
thich hop/18-24h

\%

Poc két qua

Biéu d6 2.5. K¥ thuit xac dinh ndng d6 KS t6i thiéu e ché vi khuian (MIC)
Panh gia ndng d6 khang sinh wrc ché tdi thiéu bang k¥ thuét pha lodng trong thach
vo1 cac khang sinh Ampicillin (AMP), Amoxicillin + acid clavulanic (AMX),
Cefotaxime (CTX), Ceftazidime (CAZ), Ciprofloxacin (CIP), Sulfamethoxazol
+Trimethoprim (SXT), Meropenem (MEM), Gentamicin (GEN), Amikacin
(AMK).

Pha nong d¢ khang sinh goc

- Chuén bj sin céc dung cu can va hoa tan khang sinh: thia can khang sinh,
thuyén can khang sinh, tube Falcon 15ml v6 tring ...

- Tinh toan khdi lugng khang sinh can cén theo cong thirc

- Can luong khang sinh nhu tinh toan, d6 vao dng (tube) vo tring, ghi tén
khang sinh, ndng d9, ngay pha 1én phan than éng.

- Hoa tan khang sinh bang dung moi hoa tan, thé tich dung moéi tdi da bang
1/10 thé tich can pha. Lic ki dé hoa tan hoan toan khang sinh.

- BO sung phan thé tich con lai bang dung méi pha lodng khang sinh. Néu

dung méi hoa tan va dung mdi pha loang cling 1 nudc thi dau tién cho mot
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phan thé tich cin pha, lic cho khang sinh tan hoan toan mdi bdi phu du thé
tich.

Pha vé ndng dd khang sinh cén sir dung:

Dung KS ndng d6 gdc pha lodng dé dugc khang sinh ndng d6 du trong bac
pha loang.

Tu néng do dau, pha loang bac 2 dé duoc cac bac néng do khang sinh trung
gian dén ndng do thap nhét can dung. O cac bac pha lodng, tron déu khang
sinh bang cach tron 1én xudng it nhat 10 1an, sau d6 nha hét dung dich trong

pipet ra, roi hut dung dich dé chuyén sang budc tiép theo

Po thach khang sinh

Ghi tén khang sinh va ndng do viét tat 1én nip dia petri theo thir tu tir bac 1
dén bac cudi cung.

Chuyén 2,5ml khang sinh ndng d6 sang dia petri v tring da duoc danh so
nong do va tén khang sinh twong g

Can khdi lugng thach Mueller-Hinton Agar theo hudng din cta nha san
xuét, hoa tan trong nudc cAt. Pun soi dé hoa tan hoan toan thach. Tiét
trung w6t & 1210C/15 phit hodc theo hudng dan clia nha san xuit.

Bao quan cac binh méi trudng trong cac bé  nhiét & 45 — 500C dén khi st
dung dé tranh thach bi dong trong qua trinh do.

Dung pipet dién hit 22,5ml thach vao dia thach da c¢6 san 2,5ml KS, lic dia
xoay tron déu 20 - 30 lan dé hoa tan déu khang sinh trong thach. Pay nap
dia thach, dé 15 phut dén khi thach dong, c6 thé xép chdng 1én nhau.

Pia thach c6 khang sinh sau khi pha c6 thé bao quan & 40C (trir dia thach
cO chtra Imipenem hodc clavulanate) hodc dé & nhiét do phong khong qua
250C qua dém, ngay hom sau sir dung.

Chuén bi mot sd dia thach Mueller-Hinton khong c6 khang sinh (25mL/dia)

dé lam diia ching.
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Chuén bi vi khuin

- Cay riéng r& cac chung nghién ctru, chung E. coli ATCC 25922 trén moi
truong khong chon loc, 0 370C tir 18-24h. Pam bao cac chung vi khuan trude
khi 1am thi nghiém ludn phai thuan va tuoi méi.

- Pha canh khuan:

+ Dung que cdy vo trung 1y 1 khuan lac cta cac chung di nuéi cdy hoa
tan vao 2 ml nuéc mudi sinh 1y v tring va tron déu bang may lac vortex. Do
duc cua huyén dich vi khuén s& duoc so sanh v&i dd duc chuén 0,5 cia thang
McFarland twong dwong voi ndng d6 10® vi khuan/mL.

+ Pha lodng 100 14an huyén dich vi khudn bang cach liy 20 puL huyén
dich vira pha vao 2 mL nudc mubi sinh 1y vo tring dé thu duoc huyén dich vi
khuan c¢6 ndng d6 10° vi khuan/mL
- Sap xép cac 6ng canh khuén theo so d6 twong ty v6i so d6 cia khay inox

32 giéng. Hat 300ul canh khuan c6 ndng 10° vao cac giéng trén khay inox

theo so do. ﬂ
1 1 2 3
5 6 7 8 9 10
11 12 13 14 15 16
17 18 19 20 21 22
23 24 25 26 27 28
29 30 31 32

Cay vi khuan (Cham vi khuin):

- Dung b cdy vi khuan 32 chan dit vao cac giéng cta khay inox. Nhac nhe
nhang bd cdy 32 chdn 1én va dit xudng bé mat dia thach (khong dé chan
dinh 4n siu vao thach) va chinh xéc (chi dat 1 1an, khong di chuyén)

- Chém Ién dia khong c6 khang sinh trudc, sau d6 tiép tuc chdm va dat lén
céc dia thach c6 khang sinh tir ndng d6 thap dén ndng do cao

- Cubi cung, chdm vao dia thach khong c6 khang sinh mot 1an nita dé 1am
ching

- Céc dia thach duoc dé ¢ nhiét do phong trong 30 phut, sau d6 u 37°C trong
vong 18-24 gi0.

Poc két qua va bién luan
- Pam béo chat lugng xét nghiém: tat ca cac chung moc tot ¢ 2 dia dau va
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cudi (khong chira khang sinh); ndng d6 khang sinh téi thiéu tc ché sy phat
trién ctia 2 ching chuan nam trong khoang cho phép theo tiéu chuan CLSI
(2018) v&i cac loai khang sinh ké trén.

- Két qua MIC duoc doc tir ndng d6 khang sinh thap dén ndng d cao.

- O ndng d6 vi khuan c6 ndng d6 trong dwong 105 thi doc 1a duong, ghi dau
(+). O néng do ma lugng vi khuan giam 10 rét ca vé kich thudc va/hoic sb
luong khuan lac so voi dia ching, doc két qua cong trir, ghi dau (+/-). O
nong do khong con ghi nhan sy vi khuan hodc chi con 1-3 khuan lac moc
doc 14 am, ghi d4u (-). Két qua khang sinh dd ctia ching thir nghiém duoc
so sanh voi cac gia tri diém gdy trong tai liéu CLSI 2020 dé nhan dinh 1a
nhay cam (S), dé khang trung gian (I) hay dé khang (R).

- Pa khang thudc 13 vi khuuan khang véi tir 3 nhém khang sinh dugc thir
nghiém tré lén.

2.5.2.2.5 Ky thuat giai trinh tu gen

Ky thudt gidi trinh tu toan by hé gen cua chung E.coli va Klebsiella spp.

- Lua chon cac chung E. coli va Klebsiella spp. da dugc xac dinh c6 mang gen ma
hoa nhom carbapenemase va ESBLs dé giai trinh tu toan bo hé gen cua vi khuan.
Céc ching vi khuan dugc nudi cdy trong méi trudng LB ¢ 37°C tir 18- 24 gio.

- Tach ADN bang hé thdng tach chiét ty dong QIAcube (Qiagen, M¥).

- Pinh lugng ADN bang kit va may do ndng do Qubit

- Thiét 1ap thu vién ADN str dung kit NexteraXT (Illumina, M¥) theo huéng dan
clia nha san xuét.

- Giai trinh ty cac gen bang may MiSeq (Illumina, M¥) dung kit MiSeq Reagent
V3 Kit; 2x 300 chu ky).

Quy trinh gidi trinh tu toan by hé gen
Buéc 1: Chuan bi ADN cia vi khuén

- Céac chung vi khuan duoc lya chon 1am giai trinh ty toan by hé gen duogc céy
trén moi truong thach khong chon loc.

- Tach ADN cua vi khuan bang kit QIAamp ADN Mini Kit theo huéng dan cua
nha san xuat

- Pinh lugng lugng ADN thu duoc béng may do néng do Qubit:

« Pha hoa chat Qubit Working Solution theo ty 1 1 ul Qubit reagent: 199 ul

QuBit Buffer.
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« Pha hon hop dung dich do ndng do ADN trong cac dng do chuyén dung theo
cac budc nhu sau:

» Standard: 10 ul standard (S1/S2) trong 190 ul Qubit working solution
« Mau can do nong d6 ADN: 2 ul miu trong 198 ul Qubit working solution.
« Pua standard va miu vao may Qubit va do nong 46 ADN.
« Hoa tron cac san pham PCR theo nong d6 dong déu.

- Pha loang mau ADN vé ndng d6 0.2 ng/uL
Buéc 2: Chuén bi thw vién

¢ Tagmentation: Cit ADN thanh nhitng doan ngin

- R d6ng cac bng ATM (Amplicon Tagment Mix), TD (Tagment ADN Buffer),
va cadc mau ADN, giir trong khay da.

- Lam 4m ong NT (Neutralize Tagment Buffer) dén nhiét d6 phong.

- Sau khi rd d6ng, nhe nhang dao nguoc cac dng hoa chét 3-5 1an dé tron déu.

- Chuan bi NTA (Nextera XT Tagment Amplicon). Muyc dich: kich hoat enzyme
& nhiét d6 550C dé cat ADN thanh nhirng doan c6 kich thuéc khoang 300 bp.

- Ky hiéu 6ng PCR méi 1a NTA.

- Cho 10 ul dung dich dém TD vao mdi dng, thay dau co6n sau mdi lan thao tac.

- Cho 5 ul hdn hgp ADN cua timg méu (da pha loang dén nong d6 0,2 ng / ml)
vao mdi ong NTA riéng biét.

- Thém 5 ul ATM vao cac dng, hat nha pipet 5 lan, thay dau c6n sau mdi 1an thao
tac,

- Pay nap cac ong va ly tim & 280 xg & 20 ° C trong 1 phut dé dam bao cac hoa
chat dugc tap trung & phan day 6ng

- Pua cac dng NTA vao may PCR va chay chuong trinh sau dé kich hoat enzyme:
550C: 5 min; Hold: 10° C

- Ngay sau khi dat dén 100C, chuyén ngay sang budc tiép theo.

- V6 hiéu hoa enzyme trong cac dng NTA. Muc dich: vo hiéu héa enzyme cit,
loai bo nguy co ADN sé tiép tuc bi phan cit & cac budc tiép theo

- Céan than mo ndp cac dng NTA va thém 5 ul dém NT vao timg 6ng dé vo hiéu
hoa enzyme, hut nha pipet 5 1an dé tron déu, thay dau cén sau mdi lan thao téc.

- Pay nap va ly tim ¢ 280 xg & 20 ° C trong 1 phit.

- U cac 6ng NTA ¢ nhiét d6 phong trong 5 phut dé dam bao enzyme bi bat hoat

hoan toan
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¢ PCR giin index:

- R4 dong hoa chit NPM (Nextera PCR Master Mix) va cac index & nhiét do
phong trong khoang 20 phut, nhe nhang dao thuan nghich cac éng 3-5 lan.

- Do index dugc gin vao 2 dau céc sgi don ADN, Theo bo kit 96 index, sip xép
céc 6ng index trén dia TruSeq Index Plate Fixture nhu sau:

- Sép xép cac index 1 (mdi I7 ¢6 ndp mau cam) dé theo chiéu ngang,

- Sép xép cac index 2 (mdi I5 c6 nap trang) theo thir tu theo chiéu doc

- Thém 15 pl NPM vao ting dng mau, thay dau con sau mdi 1an thao tac.

- Thém 5 pl index 2 (ndp tring) vao ting dng theo cot, thay dau con sau mdi lan
thao tac. Thém 5 ul index 1 (ndp mau cam) vao timg 6ng theo hang, hiit nha
pipet 5 1an, thay ddu c6n sau mdi lan thao tac.

- Pé tranh nhiém chéo, loai bo tat ca cac nap di dung va thay bang nap méi duoc
cung cap theo b kit.

- Pay nip cac ong va ly tim ¢ 1000 xg ¢ 20 ° C trong 1 phut, dé dam bao cac hoa
chét tap trung dudi day ong.

- Thanh phan phéan tng nhu sau:

Thanh phin Thé tich
ADN sau khi targmentation 25 ul
Nextera XT Index Primer 1 (N7xx) Sul
Nextera XT Index Primer 2 (S5xx) Sul
NPM 15l
Tong s6 501

- Tién hanh phan ing PCR d¢ gan index theo chu trinh nhiét sau:
* 2°C: 3 phut
* 95°C: 30 giay
* cycles: 95°C: 10 gidy; 55°C: 30 giay; 72°C: 30 giay
« 72°C: 5 phut
* 10°C: o
¢ Tinh sach san pht‘;m PCR
- Vortex AMPure XP trong 30 gidy, st dung pipet, thém 90 ul AMPure XP vao

tung mau, hat nha pipet 10 14n dam bao cac hat bead duogc hoan toan tron déu.
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- U 6 nhiét 46 phong trong 5 phut & ADN bam vao cac hat bead.

- Pat 6ng trén gia tir trong 2 phit, ¢é dam bao lyc tir gitr chat hat bead cing véi
ADN bam trén do.

- Str dung pipet hiit toan bd dich ndi trong éng, thay déu con sau mdi lan thao tac.

- Giir nguyén plate trén gia tir, tién hanh cac budc rira véi ethanol 80% nhur sau:

- Thém 200 ul ethanol 80% vao cac éng. Dé trong 30 gidy. Can than loai bo dich
noi.

- Giit nguyén plate trén gia tir, 1ap lai budc rira trén 1 1an nira.

- Giit nguyén plate trén gia tir, & kho tu nhién trong 10-15 phut.

- Nhéc plate khoi gi tir, Dung pipet thém 52,5 ul RSB (Resuspension Buffer) vao
tirng 6ng mau, hit nha pipet 10 lan, thay ddu c6n sau mdi 1an thao tac, budc nay
nham muc dich thdi ADN ra khoi hat bead.

- Pé & nhiét d6 phong trong 2 phat, dé dam bao ADN dugc thoi hét ra khoi hat
bead.

- Pit cac ong 1én gia tir trong 2 phit, dé lyc tir hut hét cac hat bead xudng dudi,
lac nay phan dich ndi 1a phan c6 chira ADN.

- Ky hi€u mot plate méi

- Dung pipet, can than chuyén 50 pl dich ndi tir plate cii sang plate méi, thay dau
con sau mdi 1an thao tac.

¢ DPong déu héa nong dp miu

- Lap lai qua trinh do Qubit, sit dung ADN vura thu dugc & budce trén.

- Cac mau ADN sau khi tinh sach duoc kiém tra kich thudc trung binh bang cach
dién di trén thach Agarose 1% cO bd sung Redsafe theo ty 1& 5 pL
Redsafe/100mL thach. 5 uL mau ADN trén déu véi 1 pL Loading Dye 6X va
tra toan bd hdn hop nay vao giéng, dién di trong thoi gian 1 gio voi dién trudng
la 50V.

- Tinh todn ndng d6 cia ADN sang nM dua trén kich thuéec ADN theo cong thic

nhu sau:

(concentration in ng/ul) X 10¢ concentration in nM

(660 g/mol x average library size)

For example:

15 ng/ul x 108 = 45 nM
(660 g/mol x 500)
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- Ra dong dng LNA1 (Library Normalization Additives 1) dén nhiét d6 phong,
bang cach ngdm trong bé nudc c6 nhiét do 20 dén 250C. Lam 4m 6ng LNB1
(Library Normalization Beads 1) va LNW1 (Library Normalization Wash 1) &
nhiét 6 phong, bang cac ngdm trong bé nudc cd nhiét d6 20 dén 250C.

- Voltex LNBI trong it nhét 1 phut va dao nghich lién tuc khoang 15 dén 20 lan

- Lam 4m 6ng LNS1 (Library Normalization Storage Buffer 1) vé nhiét d6 phong
trude khi st dung.

- Panh dau mét plate 96 sach

- Can than chuyén 20 ul dich ndi tir san phém PCR tinh sach, thay dau con sau
mdi 1an thao tac.

- Hat 1,1 mILNA1 (héa chit xtc tic ADN bam vao hat bead) vao 1 ng Ephendorf
1.5 ml

- Dung pipet 1000, hut nha pipet trong dng LNB1 20 lan dé tron déu hat bead.

- Hat 200 ul LNB1 vao 6ng Ephendorf chtra sén LNAI, tron déu bang cach dao
nguoc ong 20 lan.

- Hat 45 ul hdn hgp LNA1/LNBI vao mdi dng LNP di chtra sin mau.

- Pong chit nap cac dng LNP, va lic cac dng LNP trén tai van toc 1.800 rpm trong
30 phut dé dam bao cac soi ADN bam vao hat bead v6i mat do déng déu.

- Pé cac Ong trén gia tir trong 2 phut dé luc tir hiit cac hat bead c6 gan ADN xudng
day ong. Gitt nguyén cac ng LNP trén gia tir, van pipet dén 80 ul, can than loai
b6 dich noi.

- Nhéc céc 6ng LNP ra khoi gia tir va tién hanh budc rira véi LNW Inhu sau:
Thém 45 ul LNW1 mdi ong. Pong chit nip cac dng. Lac véi van téc 1.800 rpm
trong 5 phiit. Pat cac dng trén gia tir trong 2 phut. Can than loai bo dich noi, thay
dau con sau mdi 1an thao tac.

- Nhic cac 6ng LNP ra khoi gi tir va tién hanh lip lai budc rira 1an 2 v6i LNW1
gidng vai lan 1

- Nhéc cic 6ng LNP khoi gia tir, thém 30 ul NaOH 0,2 N vao cac dng dé thoi miu.

- Pong chat nap va lac 6ng LNP tai van toc 1.800 rpm trong 5 phut dé dam bao
ADN bj thdi hét khéi hat bead.

- Trong khi lic, chuan bi dng SGP (StoraGe Plate) (12 ong PCR)

- Cho 30 ul héa chat bao quan ADN LNS1 vao mdi ong SGP.
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- Sau 5 phut lic, kiém tra, dam bao tat ca cdc mau trong tAm LNP di tron déu hoan
toan. Néu thdy cac mau khong tron déu hoan toan, nhe nhang hut nha pipet 3
dén 5 1an, lac thém trong 5 phut nita.

- Pit cac dng LNP trén gia tir trong 2 phut dé hut toan bo hat bead xudng day ng.

- Thiét 1ap pipet dén 30 ul, chuyén dich ndi chira ADN tir dng LNP sang dng SGP,
thay dau cén sau mdi 1an thao tac.

- Pay chiat nap 6ng, ly tim ¢ 1.000 xg trong 1 phut.

¢ Gop méu va dwa mdu vao mdy Miseq

- Ly tam ong SGP tai 1000xg trong vong 1 phat & 200C dam bao ADN tép trung
& phan dung dich day ong.

- Ky hiéu éng PAL (Pool Amplicon Library).

- Chuyén 12 ul cia mdi mau trong dng SGP sang dng PAL

- Ky hiéu 6ng DAL méi (Dilluted Amplicon Library)

- Thém 588 ul hoa chit hd tro cho cic soi ADN bam vao flowcell HT1 vao 6ng
Dal.

- Chuyén 24 ul hdn hgp ADN tir Pal sang DAI ¢6 chtta HT1. Sir dung cung dau
con mix déu 3-5 lan.

- Vortex 6ng DAL véi toc d6 cao nhét.

- Pua 6ng DALI vao block nhiét & 96 oC, u trong 2 phut dé dam bao cac soi don
ADN bién tinh hoan toan thanh mach don ADN.

- Sauk h 1, ddo nghich 6ng DAL 1-2 lan dé pha tron va dat vao box nudc da ngay
lap tirc trong vong 5 phut.

- Pua toan bd hon hop trong hop DAI vao khay Miseq Reagent Cartridge theo vi
tri load Samples trén khay.

Budc 3: Chay may gidi trinh tu Illumina-Miseq
2.5.3. Phwong phap Xir Iy va phén tich s6 liéu:

- S6 liéu duoc quan 1y bang phdn mém Epidata 3.1, dugc xir Iy va phén tich bang
phan mém STATA.

- Céc thong s6 vé tan suét, ty 1¢, trung binh, dd 1éch chuén. .. duoc st dung dé mo ta
cac dic diém ddi twong nghién ciru, dic diém phan bd cia vi khuan khang khang
sinh...

- Cac kiém dinh thong ké duoc sir dung dé danh gia su khac biét giita cac két qua

nhu t-test vi ANOVA ddi v6i bién dinh luong, Fisher’s exact test va Chi-square
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d6i v6i bién dinh tinh. Hbi quy logistics dugc sir dung dé danh gia mdi twong
quan giira cac bién.

- S6 liéu vé cac chiing vi khuan dugc quan Iy bang phan mém Excel. Két qua duoc
trinh bay dudi dang bang, biéu dd.

- Sir dung cong cu tim kiém trinh tu tuong déng co ban (Basic Local Alignment
Search Tool — BLAST) dé¢ ddi chiéu két qua giai trinh ty gen vdi trinh tu gen
dich trén co so dir liéu cua NCBI va cong cu ResFinder phién ban 2.1 dé xac
dinh cac bién thé ciia gen khang. Yéu cau két qua phai cho do twong dong >
95%.

- Két qua MLST dugc phan tich str dung phén mém Bionumeric 6.6.11 (Applied
Math) dé thé hién thanh dang cay pha hé. Cac ching s& duoc xem la thudc ciing
1 nhom néu c6 do tuong dong tir 80% trd 1én.

- Cay phan loai kiéu gen dugc thiét 1ap trén co s& phan hé gen twong dong gitta
cac chung vi khuan (core genome) (thuong 14 hé gen trén nhiém sic thé). Mdi
lién hé vé sequence type (ST) ctia cac ching nghién ciru véi cac chung mang
gen mi hoa carbapenemase twong ty trén thé giéi duoc phan tich va thé hién
bang biéu do.

- Pé dam bao d6 tin cay cua két qua chi chon cac chung co két qua giai trinh tu
v6i coverage trung binh (sé 1an mét vi tri duoc giai cho két qua 1a cung mét loai
nucleotide) >20X.

2.5.4. Bién phap khong ché sai s6:

- Sai s6 do ngudi thu thap thong tin

» Xay dung quy trinh thu thap $6 li€u bao gém tung budc cu thé, vai tro nhi€ém

vu cua nhitng can b tham gia (Chi tiét tai Phu luc sb 4)

» Can bd tham gia duoc tap huin ky cang vé bd cau hoi, dinh nghia ca bénh,
phuong phap 14y miu va van chuyén mau, quy trinh thu thap sb liéu (Tai liéu
tAp hudn cn bo tai Phu luc s6 4)

- Sai s6 do xét nghi¢m, xir Iy va phan tich s li¢u
» Chuén hoa cac SOPs cac phuong phap xét nghiém
« S6 liéu thu thap duoc lam sach va nhap hai 14n, dam bao tinh chinh x4c cta sb
li¢u.

» Xay dung quy trinh kiém soat va nhép liéu
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2.5.5. Kiém soat tinh chinh xac va dd tin cdy ciia cac ky thuat trong
qua trinh nghién ciru
- Céc qui trinh 1ay mau, xét nghiém va sang loc vi khuan khang khang sinh dugc
thyc hién theo quy trinh thyc hanh chuan cia Vién Vé sinh Dich t& Trung wong
- Cac phuong phap str dung trong luan an déu dua theo cac phuong phap chuén,
da duogc cong b trén cac tap chi quc té co uy tin.
- Trong qué trinh thue hién nhém nghién ctru str dung cac miu d6i ching, ching
chuin quéc té dé dam bao hiéu luc va do tin cay cua két qua.
2.5.6. Dao dirc nghién ctru
- Nghién ctru nam trong khuén khd Dé tai cdp nha nudc "Panh gia thuc trang
khang khéng sinh cua vi khuan tai Viét Nam, x4c dinh dic diém céu trac gen va
yéu t6 lién quan cua cac vi khuan khang thudc thuong gip ¢ Viét Nam" (M4 sé:

MOST: NHQT/SPPP/02.16) di dugc Hoi dong Pao duc trong Nghién ctru y

sinh ctia Vién Vé sinh dich t& Trung wong phé duyét tai van ban s6 IRB-

VN01057-38/2016 ngay 21/10/2016 va da dugc dé tai chap nhan cho NCS sir

dung s6 liéu trong nghién ciru.

- Cac nguyén tac dao durc trong nghién ctru y sinh hoc dugc bao dam trong qua
trinh thuc hién nhiém vu:

* Nghién ctru phai dugc chép thuan cua hoi déng dao durc trude khi trién khai.

« Bdi tugng tham gia nghién ctiru duoc cung cap thong tin vé nghién ctu.

« Béi twong nghién ciru tham gia nghién ciru mot cach ty nguyén va c6 quyén
rat lui bat cr luc nao. Poi twong 13 tré em thi 1ay chip thuan cia cha me/ngudi
bao ho hop phap

« Déi twong duoc hd tro chi phi di lai cho viéc tham gia nghién ctru.

* Nguy co d6i v6i strc khoe ctia d6i tugng tham gia nghién ctru 1a nhé do mau
duogc lay 1a nude tiéu, mu, dich ty hau va phan. Nguy co 16n nhat 1a c6 thé gay
dau, d6, sung, chiay méau hodc nhiém tring khac khi ldy mau mi hodc gy khé
chiu, kich ing nén khi 1ay mau ty hau. Tuy nhién can bd ldy mau s& duoc tap
huén k¥ cang va cac y cu déu duoc vo trung.

« Cham s6c ddi tuong: DPoi tuong s€ dugc dugce diéu tri mién phi trong truong
hop xay ra cac van dé strc khoe do nghién ciru gay ra nhu da néu trén.

« Nghién ctru dam bao nguyén tic bao mat va khuyét danh cua ddi twong tham
gia nghién ciru bang viée s dung ma s6, bao mat phiéu thong tin, phiéu hoi va

sO licu.
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« Két qua xét nghiém dugc bao lai cho bénh vién va lanh dao y té cong déng va
ngudi bénh trong cong dong.

« Can bd 1am nghién ciru c6 nguy co phoi nhiém véi tic nhan giy bénh tuy nhién
nguy co ndy dugc giam thiéu bang cac trang bi bao hd phu hop, miu bénh
pham dugc bao quan, van chuyén va xét nghiém theo dung cac quy dinh vé an

toan sinh hoc.
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3.1. Théong tin chung ciia ddi twong nghién ciru

Bang 3.1. Thong tin chung ciia ddi twong nghién ciru

Pic diém Tan s6 %
<18 461 32,2
18-29 142 9,92
Khoang tuéi  30-45 276 19,3
46-60 305 21,3
>60 248 17,3
Giéi tinh Nam 673 47,0
N 759 53,0
Ha Noi 198 13,8
Ha Nam 200 14,0
Hai Duong 200 14,0
Tinh thanh Bic Nint'l , 198 13,8
Thtra Thién Hué 137 9,6
Khanh Hoa 200 14,0
Bén Tre 99 6,9
Can Tho 200 14,0
Khong biét chir 323 22,6
o Tiéu hoc 308 21,5
Tflnh a0 hec Trung hoc co s& 358 25,0
van Thpt/Bé tic 243 17,0
Pai hoc /cao dang/
. 200 14,0
Trung cap
Tré em/hoc sinh 434 30,3
Lam rudng/hoa mau 440 30,7
Céan bo cong chuc 127 8.9
Nghé nghiép nhe% Huoe .
No1 trg, cong viéc 170 1.9
tai nha
Cong nhan, vién 101 71

chtrc nghi huu



74

Khéc (buén ban...) 160 11,2
Co 183 12,8
Bénh man .
o Khong 1215 84,8
tinh kem theo ,,
Khong biét 34 2,37
Nam vién diéu Co 105 7.3
tri trong vong Khong 1314 91,8
3 thang Khong nhé 13 0,9
Nudre ticu 364 25,4
Loai bénh Mu 366 25,6
phén phéan lap Phan 377 26,3
Ty hau 325 22,7

Téng s6 1432 d6i tugng tham gia nghién ctru trong d6 cha yéu 1a nguoi <45
tudi, 61,4% (879/1432), dic biét nhom ngudi dudi 18 tudi chiém t6i 32.2%
(461/1432). Ty 1& nam va nit tham gia nghién ctru kha tuong dong v4i nam —
47,0%, nit - 53,0%. D6i tuong tham gia tir cac tinh ciling dong déu, trir Bén Tre va
Thira Thién Hué c6 s6 lugng mau thap hon so vé&i cac tinh con lai. Phan 16n ngudi
tham gia nghién ciru 13 tré em/hoc sinh hodc ngudi 1am nong nghiép (lan luot 13
30,3% va 30,7%), ciing twong Gmg véi ty 1& cao nguoi khong biét chir hodc co
trinh d6 hoc vén tiéu hoc (22,6% va 21,5%). Trong s6 183 nguoi (12,8%) di timg
c6 tién st mic bénh man tinh.

Bang 3.2. Piéu kién sinh hoat ciia gia dinh

Pic diém Tan s6 %
N . . Nuodc may 962 67,2
Nguon nwdc chinh -
: . Nude
str dung cho an ) ‘. 268 18,7
R mua/song/sudi
uong Nude oid
udc gién
sieng 202 14,1
khoan/dao
H6 xi tu hoai 1361 95,0
H6 xi 1 hodc 2
Loai nha v¢ sinh  ngan, di vé
71 5,0

sinh xudng

song/ao ho
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Trong s6 962 ddi tuong (67,2% tong sb) st dung nudc may nhu 1a ngudn
nudc chinh st dung cho an uéng, va ty 1€ st dung nudc mua, song, sudi, giéng
khoan con cao 33,8%.

3.2. Ty 1¢ khang khang sinh ciia mét s6 loai vi khuin thwong gip ciia ngudi
bénh dén kham tai tram y té xa mét so tinh Viét Nam niam 2018-2019.
3.2.1. Dac diém cia maot 50 loai vi khuin thwong gap phan lap dugc
tai cong dong
Bang 3.3. Phéan bd cac vi khuin theo loai bénh pham (n = 691, p<0,001)

Cac chung vi oz i} R Dich ty
ST 2 o 2 Nuwérce tiéu Mu Phan N
khuan phan lap Tong (%) hau
T (n=185) (n=145) (n=233)
dwoc (n=128)
19
1  Acinetobacter 35 (5,1%) (10.3%) 6 (4,1%) 2 (0,9%) 8 (6,3%)
,270
237 60 158
2 Ecoli 15 (8,1%) 4 (3,1%)
(34,3%) (41,4%) (67,8%)
30
3 Enterobacter 95 (13,7%) 13 (9,0%) 27 (11,6%)
(16,2%) (19,5%)
Enterococcus 25(3,6%) 5(2,7%) 14(0,7%) 1(0,4%) 5(3,9%)
Klebsiella 51(7,4%) 13(7,0%) 9(6,2%) 19(8,2%) 10 (7,8%)
122 40 34
6 Pseudomonas 22 (9,4%)
(17,7%) (21,6%) (23,4%) (20,3%)
117 63
7  Staphylococcus 4 (2,8%) 1 (0,4%)
(16,9%) (34,1%) (38,3%)
Khac (Proteus,
Salmonella, . . . . .
8 Microbacterium 9 (1,3%) 0(0,0%) 5 (3,4%) 3 (1,3%) 1 (0,8%)
Rhizobium)

Trong s6 1432 miu bénh phdm cta nghién ctru, phan lap dugc 691 vi
khuan. Trong d6 E.coli ¢6 ty 1& cao nhat 237/691 chung (chiém 34,3%), tiép dén
l1a Pseudomonas (17,7%), Staphylococcus (16,9%), Enterobacter 13,7%, tiép dén
1a Klebsiella spp. (7,4%), Acinetobacter (5,1%) va Enterococcus 3,6%. Mot sb
loai khac phat hién véi ty 1& rat thidp bao gébm Proteus, Salmonella,

Microbacterium, Rhizobium v6i tong s6 9 chung chiém 1,3%.
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Qua s6 liéu nay cho thay E.coli van 13 vi khudn c6 mit pho bién, Klebsiella
spp. dung thtr 4. Tuy nhién, cac bao cdo hién nay cho thdy co su gia ting ty 18
nhiém tring méc phai tai cong doéng do E.coli va Klebsiella pneumonia san xuat
ESBLs va dd gdy ra mdi de doa nghiém trong ddi voi stc khoe cong dong. Tai
Viét Nam, c6 rat it dit liéu vé nhidm tring méc phai tai cong dong do 2 chiing vi
khuan néi trén, do vay, ching t61 lya chon 2 nhom vi khuan nay dé nghién clru
dic diém khang khang sinh tai cong dong. Do d6 nghién ctru sinh chon vi khuan
E.coli va Klebsiella spp. dé nghién ciru dic diém khang khang sinh trén nguoi
bénh nhiém khuéan cong dong.
3.2.2. Pic diém sinh hoc phan tir va khang khang sinh ciia vi khuin
E.coli
3.2.2.1 Pac diém chung cua doi twgng mang vi khuin E.coli phan 13p dwoc

Bang 3.4. Pic diém nhan khau hoc ciia ngwoi mang chiing E.coli (N = 237)

Pic diém Tan s6 %
<18 99 41,8
18-29 17 7,2
Khoang tudi 30-45 47 19,8
46-60 47 19,8
>60 27 11,4
Giéi tinh Nam 112 47,3
N 125 52,7
Ha Noi 37 15,6
Ha Nam 36 15,2
Hai Duong 37 15,6
Béc Ninh 24 10,1
Tinh thanh ) ,
Thtra Thién Hué 18 7,6
Khanh Hoa 35 14,8
Bén Tre 17 7,2
Can Tho 33 13,9
Khong biét chir 79 33,3
Trinh d6 hoc van Tiéu hoc 35 14,8
Trung hoc co s& 50 21,1

Thpt/B6 tuc 39 16,5
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DPai hoc /cao

5 P 34 14,3
dang/ Trung cap
Tré em/hoc sinh 90 38
Lam rudng/hoa
. 54 22,8
mau
Can b cong
. < 5 2,1
chtrc nha nuéce
Nghé nghig Noi trg, ¢
ghe nghicp 01 rq.con‘g 44 18.5
viéc tai nha
Cong nhan, vién
) i 30 12,7
chtrc nghi huu
Khéac (budn
. 14 5,9
ban...)
Téne thu nha Du61 3 triéu 16 6,7
ons Tl Mhap Tir 3 - 5 triéu 53 22,4
trung binh hang =
, L. 6-10 triéu 131 55,3
thang cua ca gia ) o
. Trén 10 tri¢u 19 8
dinh »
Khong biét 18 7,6
Co 25 10,6
Bénh man tinh A
. Khong 207 87,3
kem theo . z
Khong biét 5 2,1
Nudre ticu 15 6,3
Loai bénh phan Mu 60 25,3
phan lap Phan 158 66,7
Ty hau 4 1,7

Trong nhitng ngudi bénh tham gia nghién ctiru c¢6 phan lap duoc vi khuan
E.coli chil yéu ¢ ngudi <18 tudi (41,8%), tiép dén 1a nhom 30-45 va nhoém 46-60
nhom tudi chiém 19,8 %. Ty 1& nam va nit tham gia nghién ctru kha tuong dong.
Phan 16n trong s6 ho 1a tré em/hoc sinh hodc nguoi lam néng nghiép (61,8%),
cling tuong Gng voi ty 18 cao ngudi khong biét chit hodc co trinh d6 hoc van tiéu
hoc. C6 10,5% trong s6 ho ¢6 cac bénh man tinh. Trong s6 E.coli phan 1ap duogc,

66,7% tir mAu phan, tiép dén 13 mau mu 25,3%, nudc tiéu 6,3% va ty hau 1a 1,7%.
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3.2.2.2 Pic diém cac gen khang khang sinh & cac vi khuan E. coli phian
tich bang ky thuiat PCR

80

70 66.7

72.1

594
60

50
40
30 25.6 254 263

20
10 5.1
1 7 0 7
0 .
Téng s6 miu thu thap  S6 chung E.coli phan lap VK mang gen sinh ESBL VK khong mang gen sinh
duoc (n=1432) dugc (n=237) (n=136) ESBL (n=101)
® Nhiém khuin duong tiét niéu ™ Nhiém khudn da = Tiéu chiy ~ ® Viém phdi

Biéu d6 3.1. Ty 1€ vi khuin E.coli phan lap dwoe va sinh ESBLs theo nhém
bénh.

Trong tong sd 1432 mau thu thap dugc tir cac d6i tuong tham gia nghién
ctru s lugng chung E. coli phan 1ap duogc 1 237 (chiém 16,6% tong s6 mau bénh
pham). Tuy nhién ty 18 E.coli khac nhau & céc loai bénh pham. E.coli & mau bénh
pham tiéu chay c6 ty 1é cao nhat, tiép theo 12 nhidm khuén tiét niéu (25,3%), nhiém
khuan da (6,3%) va viém phdi (1,7%) .

70%

60.8%
57.4%

60%

50%

40%

30%

20%

10% 4. 6%

1.3%

0%
E.Coli mang it nhét I E.Coli mang gen sinh E.Coli mang gen sinh E.Coli mang ca gen
gen KKS ESBL Carbapenem sinh ESBL lan
Carbapenem

Biéu d6 3.2. Ty 1¢ E.coli mang gen khang khang sinh (N=237)
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Trong s 237 E. coli phan lap dugc thi co 144 (60,8%) mang it nhat mot
gen khang khang sinh. Trong khi s6 vi khuin mang gen ma héa sinh ESBLs 1én
t61 136 (57,4%), s6 vi khuan mang gen sinh Carpabenem 1a 11 (4,6%).

Bang 3.5. Mot s6 diic diém mang gen khang khang sinh cia E.coli (N=237)

Khong mang  Mang gen
2 gen khang khang Gia
Pac diém
) khang sinh khang sinh  trip
(n=93) (n = 144)
Nhiém khuan tiét niéu 28 (30,1%) 32 (22,2%)
Triéu  Nhiém khuan da 7 (7,5%) 8 (5,6%)
chirng  Tiéu chay 55(59,1%) 103 (71,5%) ’
Viém phéi 3 (3,2%) 1(0,7%)
<18 26 (28,0%) 73 (50,7%)
18-29 11 (11,8%) 6 (4,2%)
Klzoéng 30-45 26 (28,0%) 21 (14,6%) 0.002
tudi 46-60 18 (19,4%) 29 (20,1%)
>60 12 (12,9%) 15 (10,4%)
Nit 52(55,9%) 73 (50,7%)
Mién Bic 32 (34,4%) 102 (70,8%)
Mién  Mién Trung 30 (32,3%) 23 (16%)  <0,001
Mién Nam 31 (33,3%) 19 (13,2%)
Tré em/hoc sinh 22 (23,7%) 68 (47,2%)
Lam rudong/hoa mau 24 (25,8%) 30 (20,8%)
Lam viéc tai/lién quan dén
T 0 (0%) 5 (3,47%)
CO SOy te
Nghé Céan bo cong chirc nha
M , 8 (8,6%) 3(2,1%)  <0,001
nghiép nudc
Ndi trg, cong vi¢e tai nha 13 (14%) 17 (11,8%)
Cong nhan, vién chirc
8 (8,6%) 6 (4,17%)

nghi huu
Khac (budn ban,,,,)

18 (19,4%)

15 (10,4%)

Trong cac mau bénh pham c6 vi khuan E.coli, vi khuan mang gen khéang

khang sinh & mau bénh pham tir phan 1a 71,5%, tir nhiém khuan tiét niéu 13 22,2%
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va da phan ¢ nhom tudi tré dudi 18 chiém 50,7% so véi cac nhom tudi khac. Xét

theo mién, mién Bic ¢6 ty 1€ vi khuéan mang gen khang khang sinh so voi mién

Trung va mién Nam 70,8% so v6i 16% va 13,2%. Ngoai nhom tré em <18 tudi co

ty 1€ mang gen khang khang sinh cao (47,2%) thi nhom lam rudng/hoa mau cling
co ty 1€ cao 20,8%, tiép dén 12 nhom ndi tro, cong viéc nha 11,8%.

100

90

80

70

60

50

40

30

20

10

0

VK sinh ESBL mang gen CTM-X (n VK sinh ESBL mang gen TEM (n=  Téng sb gen sinh ESBL (n = 237)
=136) 136)

mDuong tinh mAmtinh =0Ogen ®m1gen m2gen

Biéu @6 3.3. Pic diém mang gen sinh ESBLs ciia vi khun E.coli (n = 237)
T4t ca céc chung E.coli phan 1ap duogc tur cac mau bénh phém duoc xac dinh
gen sinh ESBLs (gen CTX-M va TEM) biang k¥ thuat PCR. Trong 237 ching E.
coli ¢6 136 chung sinh ESBLs duoc phét hién c6 it nhat mot gen ma hod, chiém
ty 16 57,4%. Ty 1& vi khuan E.coli mang ca hai gen 1a 23,6%.
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BTEM mCTX-M mTEM, CTX-M

100 100
89.9 88.2
83.3
61.2
52.9
41.2
33.3
28.6 28.6
16.7
l 0 0 0
Nhiém'khuén Nhiém khuadn da (n= Tiéu chdy (n = 98) Viém phéi (n=1) Téng
dwdng tiét niéu (n 7)
=30)

Biéu do 3.4. Mot s6 diic diém mang gen sinh ESBLs ctia vi khuin E.coli theo
nhém triéu chirng ciia d6i twong (n=136)

Trong s vi khuan mang gen sinh ESBLs, ¢6 41,2% chira ca hai gen: gen
TEM chiém uu thé (88,2%), gen CTX-M (52,9%). Ty 1é mang gen ndy & cac loai
bénh pham khac nhau ciing khac nhau. Gen TEM cao nhit & mau bénh pham
nhiém tring da (7; 100%) tiép d6 1a tiéu chay (87 miu, 89,9%). Vi gen CTX-M,
ty 16 mang gen lai cao nhit & miu bénh pham tiéu chay 61,2%, tiép d6 1a nhiém
khuan tiét niéu (33,3%). Ty 1¢ dong mang 2 gen cao nhat & mau bénh phim tiéu
chay (50,0%), tiép d6 12 nhiém khuan da (28,6%), khong tim thdy & mau ty hau.
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3.2.2.3 Pic diém khang khang sinh ciia cac vi khuan E.coli theo két qua

MIC
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
AMP AMX CTX CAZ CIp GEN MER SXT AMK

m Trung gian mKhang m Nhay

X

Biéu dd 3.5. Ty 1 khang ciia cic chiing E.coli (N = 104) véi cac loai khang sinh

Két qua cua 104 vi khuén E.coli duoc chon dé xac dinh tinh nhay cdm voéi
cac loai khang sinh duoc str dung & cong ddng. 92,3% khang voi ampicilin, 21,9%
khang voi amoxicillin/acid clavulanic. Vi nhém khéng sinh cephalosporin phd
rong, 72,1% khang voi cefotaxim va 23,1% khang va 20,2% trung gian véi
ceftazidime. Ty 1é khang v&i khang sinh nhom Quinolon thé hé 2 ciprofloxacin
cling & muc 38,5% va 16,3% & trung gian. V&1 nhom sulfamid, ty 1€ khang kha
cao & muc 55,2% véi khang sinh két hop sulfamethoxazol+trimethoprim. Véi
nhoém aminoglycoside, 28,8% E.coli phan lap dugc khang vdi gentamicin, tuy
nhién con kha nhay v61 amikacin, chi ¢6 1/104 chung khang vé1 khang sinh nay.
Véi nhom carbapenem, E.coli phan 1ap duogc tai cong ddng ciing con nhay, chi c¢6

1/104 chung khang v&1 meropenem.
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®m Mién Bic (n=64) m Mién Trung (n=21)  m Mién Nam (n=19)

81.3
68.4
7. 7.87.4
33.3
28~§6.3 8.106.3
20.
15 8
I 048 . 48 .
[

AMP* CTX* CAZ SXT AMK

N

Biéu d6 3.6. Ty 1¢ khang ciia cac vi khuén E.coli (N = 104) vé6i céc loai
khéng sinh theo mién (*): p<0,05
Vi khuén E.coli khang véi hai loai khang sinh ¢6 sy khac biét theo mién,
d6 1a khang ampicillin cao nhat & mién Béc (98,4%), tiép d6 1a mién Nam (89,5%)
va thap nhat & mién Trung (76,2%). E.coli phan lap & mién Béc ciing khang véi
cefotaxime cao nhét voi 81,3% va mién Nam 14 68,4%, thap nhat & mién Trung
14 47,6%.

m Nhiém khuan tiét niéu (n=29)  m Nhiém khudnda (n=7)  mTiéu chay (n=66) Viém phdi (n=2)
100 100
90 9
7. l
50 51 50
37.9
25.8
20.7 227
4, 4.
I I 001> 150 I 33000
|
CAZ SXT AMK

Biéu d6 3.7. Pic diém khang ciia E.coli theo loai nhiém khuin (n = 104)
Ty 18 khang voi cac loai khang sinh ¢ cac vi khuan E.coli phan lap ¢ cac
loai mau khac nhau cling kha khac nhau, su khac nhau ro nhét véi khang sinh
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cefotaxime va sulfamethoxazol+trimethoprim. Tuy nhién do s6 vi khuan E.coli
phan 1ap duoc tir mau ty hau co ty 16 thap nén sb liéu khong phan anh chinh xac
su khac biét.

Bang 3.6. Mirc d§ khang da thudc ciia cac E. coli (n =104)

S6 nhom KS khang thuéc  S6 chiing Tile (%) Phan loai
0 4 3,9 Khong phai da
1 11 10,6 khang (MDR)
2 28 26,9 41,4%
3 24 23,1
Da khang (MDR)

4 23 22,1

58,7%
5 14 13,5

Phan tich E.coli khang véi s6 lugng nhom khang sinh ta thay chi co 4/104
chung khong c6 kiéu hinh khang véi bat ky loai khang sinh nao chiém 3,9%, va
10,6% ching khang v&i mot nhom khang sinh. Con lai 58,7% déu khang véi trén

2 nhom tro 1én.
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3.2.3. Pic diém cac gen khang khang sinh & cac chiing E. coli phan tich bang ky thuit gidi trinh tu hé gen (WGS)

Bang 3.7. Pic diém cac gen khang khang sinh ciia cic chiing E.coli bing ky thuit WGS

Gen ma hoa sinh Gen khang Gen Gen Aminoslycoside
. Loai . Carbapenemase- &  trimethopri Gen khiang Gen khang khing khing By Bleom MLS .
Chiing X Pia phuwong . . . . acetyltransferase- . Plasmid
mau extended-spectrum - m+sulfona  macrolide tetracyline fluroqui  phenico . ycin T
. . . encoding genes
lactamase-encoding mides nolines Is
ABNNT31 "% Bic Ninh blaEC - - - - - - - -
tieu
blaCTX-M-27
Nudc . ’ dfrA17 Coll56
: Bac Ninh laTEM-1B, blaEC- ’ h(A tet(A - - -11 131 ’
ABNNT37 fiéu ac Nin bla ; , blaEC sull, mph(A) et(A) aac(3)-11d, aadAS, 3 IncFII(29), repA
ABNPH17 Phan  Bic Ninh - - - - - - - - -
IncFIA
, blaCMY-42 dfrA12 Ble- ’
ABNPHI1 Pha Bac Ninh ’ ’ h(A - - - 2 457 IncFII(pRSB10
NPHIS an A laNDM-5,blaEC-8 sull, mph(A) aadA2, MBL neFIl(p
7), IncY, Incl
dfrA17
c o blaCTX-M-27, ’ aadA5, aph(3")-Ib,
ABNPH31 Pha Bac Ninh frA h(A tet(A 226 IncX4
NPH3 an ac Nin blaTEM-1B, dfrAS, mph(A) et(A) aph(6)-1d, nc
sull, sul2,
, laTEM-1B, blaEC-
ABNPH32  Phan Bac Ninh bla 15 , bla dfrA14, tet(A) qnrS1 - 48 IncFIL, p0111
blaTEM-
, dfrA17 IncFIA, IncFII,
ABNPH49  Phan  BicNinh  1B,blaCTX-M-64, : b meh() tet(D) qnrB4,  catAl, ; 38 IEEFIB @ECFS 2
blaDHA-1, blaEC-8
AHDMU1 , . blaCTX-M-27, dfrAl7, mph(A)er
M Hai D tet(B - tAl dAl, aadAS 226 IncB/O/K/Z
2 u APUONE  11a0XA-1, blaEC sull, m(B), et(B) catnt, aadalaadto, ne
AHDNT 5
NTO N.uioc Hai Duong - - - - - - - - -
9 tiéu
AHDNT1 5
N N.uioc Hai Duong - - - - - - - - -
2 tiéu
AHDNT4 5
7N I\i,u;“c Hii Duong  blaTEM-1B, blaEC . mph(A) - ; ; - ;
1&u
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Gen ma hoa sinh Gen khang Gen Gen Aminoslycoside
. Loai . Carbapenemase- &  trimethopri Gen khiang Gen khang khing khing il Bleom MLS .
Chiing X Pia phuwong . . . . acetyltransferase- . Plasmid
mau extended-spectrum - m+sulfona  macrolide tetracyline fluroqui  phenico . ycin T
. . . encoding genes
lactamase-encoding mides nolines Is
AHDPHO R . blaOXA-1, blaCTX- dfrAl7, mph(A)er
Ph Hai D tet(B tAl Al 5 226 IncB/O/K/Z
3 an ai Duong M-14, blaEC sull., m(B). et(B), catAl, aadAl, aadAS, nc
blaCTX-M-
HDPH1 frAl h(A
A Phan  HaiDuong  15,blaTEM-IC, dirAl7, - mph(A)er ; ; aadAS5, 38 IncY
4 sull, m(B),
blaEC-8
AHDPH2 blaTEM-1B, blaEC-  dfrA14 h(3")-Ib, aph(6) IncFiA,
a - aEC- T a -Ib, a -
Phan  Hai Duong : : tet(A) qnrS1, P - aP 423 IncFIB(AP0019
5 13 sul2, 1d
18)
AHDPH2 frAl
. Phan  Hai Duong ; dsrul | T mph(A) tet(B) catB4, ; ; ;
aac(6")-Ib-cr, IncFIA,
AHNAPH 1laCTX-M-1 frAl14
1;13 Phan Ha Nam bl:’Oig Al blaES (’: g dsrul 5 ’ - tet(A), qnrS1 - aac(6")-Ib-cr, 405  IncFIB(AP0019
’ : aadAs, 18), pO111
blaCTX-M-27
AHNAPH ’ frAl14 h(3")-1 h(6)- IncFIIL
1;17 Phan  HaNam blaTEM-1B, dir B - tet(B) ; flor,  PhGY Iz’ aph(6) ; InanCIB ®
blaCMY-2, blaEC-8 ’
AHNAPH Ha Nam blaCTX-M-55, ant(3")-Ia, aph(3')- IncFIB(AP0019
20 . blaEC-18 Ia, 18)
AHNAPH . . blaCTX-M-15, 1049
40 Phan — Ha Nam blaEC-8 ) ) ) ) ) ) 9 )
aac(6")-Ib-cr, IncFIA,
AHNAPH laOXA-1, blaCTX- frAl
ljs Phin  HaNam aﬁ s b’I:’E*f ; d srul 17’ mph(A) tet(A) catB4, aac(6')-Ib-cr, 131 IncFIB(AP0019
’ aac(3)-1la, aadAS, 18), Coll156
AHNONT 5 frA14,sul h(3")-Ib, aph(6)-
NO Nube  iN6i blaTEM-IB, blac ~ STAlsu - fet(A) quiSl,  flor,  2PhGY)-Ib,aph(6) 1139 ;
02 tiéu 2, 1d,
AHNOPH blaCTX-M-27 dfrA17 IncFIIL
Pha Ha Noi ’ ’ h(A tAl dAS 10 ’
10 an anot blaEC-15 sull mph(A) cant aa Col(BS512)




87

Gen ma hoa sinh Gen khang Gen Gen Aminoslycoside
. Loai . Carbapenemase- &  trimethopri Gen khiang Gen khang khing khing By Bleom MLS .
Chiing X Pia phuwong . . . . acetyltransferase- . Plasmid
mau extended-spectrum - m+sulfona  macrolide tetracyline fluroqui  phenico . ycin T
. . . encoding genes
lactamase-encoding mides nolines Is
aac(3)-lia, aph(3")-
AHNOPH Pha Ha Noi blaCTX-M-55, mcr- dfrA14, tet(A) floR Tb, aph(6)-Id 10 IncFIB(AP0019
16 an © 1, blaEC sul3 A, : > 9P : 18), IncI2
ant(3")-Ia,
blaCTX-M- aadA2, aph(3")-Ib,
AHNOPH frA12 ColpVC
1;;) Phan  HaNoi 15,blaTEM-1B, dl lr o mph(A) ; ; aph(6)-1d, aac(3)- 43 COl(Z];) Ss12)
blaEC, blaEC-8 0 S 11d,
blaTEM-1B IncFIB(AP0019
AHNOPH ; frA h(3")-Ib, aph(6)-
1:(? Phan  Ha Noi blaCTX-M-55, dir | 25’ - fet(A) ; - aph(3") « aph(6) 58 18), IncFII,
blaEC-18 N . IncQ1, Incll
aac(3)-1la, aac(6')- IncFIA,
AHNOTH 3 1laCTX-M-1 frAl
1;;) Tyhiu  HaNoi b :‘)E OXAL 3 dir o T mph(A) tet(A) ; catB4, Ib-cr, aac(6)-Ib-cr, 131 IncFIB(AP0019
. N aadAs5, 18), Col156
blaCTX-M-55, aac(3)-lia, aph(3")-
AKHMUI1 frAl4 IncFIB(AP0019
p Ul M KhinhHoa blaTEM-1B, blaEC- dsrul S - tet(A) ; ; Ib, aph(3")-Ia, 1196 ¢ 1(8)
18 ’ aph(6)-Id,
aac(6")-Ib-cr, IncFIA,
AKHPHI1 laCTX-M-1 frAl
Phan  KhinhHoa € 3 dirALT, — oh(A) tet(B) ; catB4, aac(6')-Ib-cr, 10 IncFIB(AP0019
5 blaOXA-1, blaEC sull, sul2,
aac(3)-Ila, aadAS, 18)
AKHPH laTEM-1B, blaEC- h(3")-Ib, aph(6)-
0 3 Phan  KhanhHoa O° g blaEC sul2 tet(A), ; ; aph(3") « aph(6) 38 IncFIB(K)
aph(3")-Ib, aph(6)-
AKHPH4 laCTX-M- frA12
Phan  KhinhHoa € 35, dirAl2, - tet(A), ; floR  1d, aadA2, aph(3")- 10 IncY
1 blaEC sul3,
Ia
AKHTH?2 \
5 Ty hau Khanh Hoa blaEC - - - - - - 10 Coll56
AKHTH?2 5 IncFII(pHN7AS8
o Tyhdu Khanh Hoa blaEC-6 . ; - - ; - 127 ¢ (F;
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Gen ma hoa sinh Gen khang Gen Gen Aminosl id
. Loai . Carbapenemase- &  trimethopri Gen khiang Gen khang khing khing ogTycoside Bleom MLS .
Chiing X Pia phuwong . . . . acetyltransferase- . Plasmid
mau extended-spectrum - m+sulfona  macrolide tetracyline fluroqui  phenico . ycin T
. . . encoding genes
lactamase-encoding mides nolines Is
IncFIA
I - .
blaOXA-1,blaTEM- Ias c(:)aa T;)a;(f )r IncFIB(AP0019
ATTHMU Thira 1B, blaCMY-42,  dfrAl7, l(B) caiBd, ;1’ (é,,) ;’b - (6°)’ 68 18),
36 Y ThienHué  blaCTX-M-15,  sull, sul2, 7 B catAl, Ig dAs, ph &) IncFII(pRSB10
blaBC-18 - aa > apuo 7), IncQl,
’ Col440I1, Incl
ATTHMU , Thira
4l Mu Thién Hué blaEC - - tet(A) - - - 215
ATTHMU Thira blaTEM-1B dfrA17 Col156, IncFIA
M , ' . h(A B4 ; - 1 ’ .
43 Y ThiéenHué  blaDHA-1, blaEC-6 sull mph(A) e, %3 ColBSsI12)
blaCTX-M-55, IncFIB(AP0019
ATTHNT  Nug Thi
03 ﬁufc Thiﬂnu; . blaTEM-1B, blaEC-  dfrAS, - - ; ; ; 73 18), IncFII,
e en e 6, Col156, Incll
IncFIB(AP0019
18),
ATTHPH ) Thira blaCTX-M-55,
02 Phan Thién Hué blaEC-18 - - tet(A) qnrS1, - - 345 IncFIA(HI1),
IncHI1A,
IncHIIB(R27)
ATTHPH Thira
17 M Thien Hué ) ) ) ) ) ) ) ) )
ABTMUL Bén T blaCTX-M-27, dFAT, ) A) ap ?fa)'}llt(’;f‘)p ?156)' 1o IncFIL Colise,
0 " M LlaTEM-1B, blaEC  sull, sul2, P A, 4P . IncQ1
aph(6)-1d
dfrA12
, : Al 2
ABTPHI3  Phan  BénTre blaTEM-1B, mef(B),  mdf(A), tet(B), ; ; aadcm’lzaldA : 10
sul3 ’

Phén tich NGS ctia 40 chiing E.coli cho thay hau hét cac chung E.coli déu mang gen KKS (33/40 ching). Trong 33 ching mang gen

khang nay, hau hét cac ching thuong mang nhiéu gen khang cua it nhat 3 loai KS khang nhau. C4c gen chiém ty 1¢ cao bao gom gen

blaCTX-M, blaTEM va gen ma hod aminoglycoside acetytransfer.
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3.2.3.1 Pic diém sinh hoc phén tir ciia gen khang khang sinh qua phin

tich giai trinh tw hé gen ciia vi khuén E.coli.

blaCTX-M-
15.00%

E.Coli khdng mang
blaCTX-M
42.5%

blaCTX-M-15

E.coli mang bla CTX-M
57.50%

HlaCTX-M-55

blaCTX-M-14

2.50% blaCTX-M-64
2.50%

Khong mang gen CTX-M [ blaCTX-M-14 OblaCTX-M-15 OblaCTX-M-27 OblaCTX-M-55 OblaCTX-M-64

Biéu d0 3.8. Dic diém cia blaCTX-M
V61 cac gen nhom beta-lactamase, blaCTX-M c6 mat & hon mdt nira $6
chung (57,7%), véi cac bién ching bao gom gen blaCTX-M-15 (34,78%),
blaCTX-M-55 (30,43%), blaCTX-M-27 (26,09%) chiém da sb, ngoai ra con co
mat cua blaCTX-M-14 va blaCTX-M-64 véi ty 1€ nho (4,35%). Trong nhom gen
beta-lactamase nhom A con c6 sy ¢6 mit cua blaTEM, chiém 42,5% sd chung.
Trong d6 c6 mit ciia blaTEM-B chiém da s6 (42,5%) va 1 s6 nho con lai 1a
blaTEM-C. C6 8 ching c6 bla OXA-1 chiém 20% s6 chung dugc chon phan tich

NGS. Ngoai ra cling phat hién ra 1 chiung mang blaNDM-5.

Biang 3.8. Pic diém cac gen khang

Gen khang S6 lwong Ty 1€ %
Tetracycline 24 60
Sulphonamide 27 67,5
Fluoroquinolone 7 17,5
Colistin 1 2,5
Fosfomycin - -
MLS 18 45
Trimethoprim 27 67,5

Phenicols 13 32,5
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Gen khang S6 lwong Ty 1€ %
Bleomycin 1 2,5
Beta-lactamase 35 87,5
Class C - -

EC 33 82,5
CMY 3 7,5
DHA 2 5
Class A
LAP 3 7,5
CARB - -
PER - -
TEM 17 42,5
SHV - -
VEB - -
CTX-M 23 57,5
KPC - -
Class D
OXA 8 20
Class B - -
IMP - -
NDM 1 2,5
Rifamycin - -
Aminoglycoside 24 60
Streptothricin - -

Ty 1& cac vi khudn mang cac gen khang cac nhém khang sinh khac bao gdbm
Tetracyline, Sulphonamide, trimethoprim, aminoglycoside déu cao hon 60%. Céc
gen khang tetracyline c6 mit & 60% sd chung phan tich va bao gém tetA, tetB,
tetD, trong d6 tetA chiém da s (17/24, twong duong 71%). 67,5% céac chung c6
mang gen khang nhom sulphonamid, bao gdm cac gen sull, sul2, sul3. Trong d6
sull chiém da sb (16/27 ching). Gen khang khang sinh nhém trimethoprim ¢
mit & 67,5% (27/40) sb ching phén tich, trong d6 c6 mat cia cac sd luong 16m
gen dfrA17, dfrA14, 1an luot 1a 58% (14/27) va 29% (7/27). Ngoai ra c6 cb mot
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sd gen khac véi ty 18 nho bao gom dfrA12 12,5% (3/27), dfrA5 (8%) va dfrA8
(4%). Nhém gen ma hoa enzym Aminoglycoside c6 mit & 60% sb ching phan
tich NGS va cac gen thay d6i enzym aminoglycoside duoc ghi nhan c6 su da dang,
bao gdm aph(6)-Id c6 mit & 54% (13/24) sb ching phan tich, tiép dén 1a aph(3")-
Ib va aadAS, 46% (11/24). Ngoai ra con co su ¢c6 mdt cua cac gen aac(3)-Iid
(30%), aac(6')-Ib-cr (21%). Cac gen aadAl, aadA, 2, ant(3")-Ia, aac(3)-lia, va
aph(3')-Ia ciing c6 mat véi sd lwong nho.

Céc chung mang céac gen khang vai céac loai khang sinh nhom Macrolides,
Fluoroquinolone, Phenicols ¢6 mit & 17,7%-45% sb ching phén tich. 45% sb
chung c6 mang gen khang v&i nhoém khang sinh macrolid, trong d6 94% céc chung
mang gen mph(A) va 6% mang gen mdf(A). V&1 nhém khang sinh phenicols,
32,5% chung c6 mang gen khang v&i1 nhom khang sinh nay, trong d6 gen catA 1l
va catB4 co6 mit & 38% s6 chung va floR c6 ty 1¢ thap hon.

C6 1 ching (2,5%) trong tong sd ching mang gen khang colistin va
bleomycin.

3.2.4. Pic diém sinh hoc phan tir va khang khang sinh ciia cac vi khuan
Klebsiella spp.
3.2.4.1 Pic diém chung cia dbi twong mang Klebsiella spp. phan lap dwoc

Trong 51 dbi tugng nghién ciru phan lap dugc vi khuan Klebsiella spp. tir
cac mau bénh pham thu duogc, sb lugng phan 1ap Klebsiella spp. & nit gidi nhiéu
hon nam gidi, s6 lugng Klebsiella spp. phan lap dugc tir cac mau bénh phim cua
ngudi bénh & Ha Noi, Thira Thién Hué va Hai Duong lan lugt ¢o ty 1& cao nhit.
Phan 14p duoc 4 loai trong d6 K.pneumoniae chiém da sb 37/51 chung (72,5%),
K.oxytoca 6 chung (11,8%), K.aerogenes 5 chung (9,8%) va K.variicola 3 chung
(5,9%). Hon 1/3 s6 ching dugc phan 1ap tir mau phan (35,3%), 27,5% tir nudc
tiéu, 19,6% tir ty hau va 17,6% tir dich mu.

Bang 3.9. Pic diém nhan khiu hoc ngudi mang chiing Klebsiella spp. (N =

51)
Pic diém Tan s6 %
<18 11 21,6
18-29 9 17,6
Khoéng tudi 30-45 16 31,4
46-60 7 13,7

>60 8 15,7
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Pic diém Tan s6 %
Nam 16 31,4
Gioi tinh
N 35 68,6
Ha Néi 12 23,5
Ha Nam 2 3.9
Hai Duong 17,6
Bic Ninh 3 5,9
Tinh thanh .
Thtra Thién Hué 11 21,6
Khanh Hoa 8 15,7
Bén Tre 4 7,8
Can Tho 2 3,9
Khong biét chir 9 17,6
Tiéu hoc 7 13,7
Trinh d¢ hoc
. Trung hoc co s& 12 23,5
van ,
Thpt/Bo thc 12 23,5
Pai hoc /cao 11 21,6
dang/ Trung cap
Tré em/hoc sinh 7 13,7
Lam rudng/hoa 18 35,3
mau
Céan bd cong churc 5 9.8
nha nuoc
Nghé nghiép Noi tro, cong viée 10 19,6
tai nha
Cong nhan, vién 2 3,9
chtrc nghi huu
Khéc (buon 9 17,6
ban,...)
. Dudéi 3 triéu 5 9,8
Tong thu nhap _
Tu 3 - 5 tricu 13 25,5
trung binh hang _
6-10 triéu 22 43,1
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Pic diém Tan s6 %
thang cua ca gia Trén 10 triéu 13,7
dinh Khong biét 7,8
Bénh man tinh  Co6 9,8
kém theo Khong 46 90,2
Nuée tieu 14 27,5
Loai bénh phan Mu 9 17,6
phan lap Phan 18 35,3
Ty hau 10 19,6

3.2.4.2 Pic diém cac gen khang khang sinh & cac chiing Klebsiella spp.

phan tich bing k§y thuiat PCR
Bang 3.10. Mot s6 dic diém mang gen KKS cua Klebsiella spp. (N=51)

Khong mang Mang gen Gis
. 14
Dac diem gen KKS KKS .
tri p
(n=6) (n = 45)
Nhiém khuan tiét niéu 2/6 7 (15,6%)
Triéu  Nhiém khuan da 0 13 (28,9%) 039
chimg  Tiéu chay 3/6 16 (35,6%) ’
Viém phdi 1/6 9 (20%)
<18 1/6 10 (22,2%)
18-29 2/6 7 (15,6%)
Khoang
N 30-45 2/6 13 (28,9%) 0,71
tuol
46-60 0 8 (17,8%)
>60) 1/6 7 (15,6%)
Giéi Nam 1/6 16 (35,6%) 036
tinh Nit 5/6 29 (64,4%) ’
Mién Bic 2/6 23 (51,1%)
Mién  Mién Trung 3/6 16 (35,6%) 0,71
Mién Nam 1/6 6 (13,3%)
Nghé  Tré em/hoc sinh 1/6 6 (13,3%) 0.40
nghiép Lam rudng/hoa mau 1/6 17 (37,8%) ’
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Céan bo cong chirc nha nudce 0 5(11,1%)
Noi trg, cong viée tai nha 1/6 9 (20%)
Cong nhan, vién chirc nghi

1/6 1(2,2%)
huu
Khéac (budn ban,,,,) 2/6 7 (15,6%)

Vi khuan phan lap tir ngudi bénh c6 tridu chimg tiéu chay co ty 1& Klebsiella
spp. mang gen khang cao nhét chiém 35,6%, tiép dén tir nhidm khuén da 28,9%,
viém phdi 20% va nhiém khuén tiét niéu 1a 15,6%. Nhom tudi 30-45 co ty 1¢
Klebsiella spp. mang gen khang cao nhat (28,9%) trong cic nhom tudi, tiép do 1a
nhom tudi dudi 18 chiém 22,2%, hai nhom 18-29 va trén 60 tudi c6 ty 1¢ bang
nhau 15,6%. Ty 1& ching Klebsiella spp. mang gen khang & nir giéi cao gn gap
d6i so v6i nam gidi, 64,4% so véi 35,6%. Trong d6 mién Bac co ty 1é ching
Klebsiella spp. mang gen khang cao nhat, 51,1% tiép d6 1a mién Trung 13 35,6%
va mién Nam 13,3%. Phéan theo nghé nghiép thi nhiing ngudi 1am ruéng/hoa mau
co ty 1€ cao nhat 37,8%, tiép dén nhom ndi tro, cong viéc tai nha 20%. Tuy nhién
cac su khac biét nay khong co y nghia thong ke.
Bang 3.11. Mt s6 diic diém mang gen khang khang sinh ciia Klebsiella spp.

theo nhém triéu chimg clia ddi twong mang gen khang khang sinh (n=51)

Nhiém .
2 2 " Nhieém Tiéu Viém Gia
Dic diém mang  Tong khuan 2 X z. .
. Khuan da chay phoi tri
gen KKS n (%) duong tiet
N m=13) (m=19) (n=10) p
niéu (n =9)
TEM 12 (23,5) 1(11,1) 6 (46,2) 3(15,8) 2(20,00 0,21
CTX-M 11 (21,6) 3(33,3) 1 (7,7) 5(26,3) 2(20,00 0,51
SHV 39 (76,5) 7(77,8) 10 (76,9) 16(84,2) 6(60,0) 0,56
NDM-1 13 (25,5) 2(22,2) 4(30,8) 4(21,1) 330,00 0,89
Tong s chiing
mang it nhat 1 45 (88,2) 7(77,8) 13 (100) 16(84,2) 9(90,0) 0,34
trong 4 gen
Tong s chiing
mang it nhat1 41 (80,4) 7(77,8) 12(92,3) 16(84,2) 6(60,0) 0,31

gen sinh ESBLs
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Tong so ching

mang ca 3 gen 5(9,9) 1(11,1) 0 (0) 2(10,5) 220,00 042
sinh ESBLs
Ca 4 gen 9(10,5) 2 (10,5) 3(12,00 4(14.8) 0 (0) 0,56

Trong s chung Klebsiella spp. phan 1ap duoc, co 88,2% chira mot trong
bdn gen, voi gen SHV chiém wu thé (76,5%), trong khi ba gen con lai chiém ti 16
xap xi nhau: gen NDM-1 (25,5%), gen TEM (23,5%) va gen CTX-M (21,6%). Ty
16 mang gen nay & cac loai bénh pham khac nhau ciing khac nhau. Trong khi gen
SHV va CTX-M déu chiém ti 1é cao ¢ bénh pham tiéu chay (16; 84,6% va 5;
26,3%), gen TEM lai c6 ti 18 cao & bénh pham nhidm khuan da (6; 46,2%). Ty 1¢
mang ca 4 gen la 10,5%, trong d6 cao nhat & mau bénh phém ti€u chay (4; 14,8%),
tiép d6 1a nhiém khuan da (3; 12,0%) va nhiém khuan tiét niéu (2; 10,5%), khong

tim théy & mau ty hau.

100
9
8
7
6
5
4
3
2
1

0

KPC CTX-M TEM SHV
mDuong tinh - m Am tinh

o

o

o

o

o

o

o

o

o

NDM-1 IMP

Biéu d6 3.9. Pic diém mang gen khang khang sinh ciia cac chiing vi khuan
Klebsiella spp. (N=51)

11/51 (21,6%) chung mang gen CTX-M va toan bd & K.pneumoniae, 12

chung mang gen TEM (23,5%) ¢ hai loai K. pneumoniae (10 chung) va K.oxytoca

(2 chung) va 24 chiung mang gen SHV (47,1%) & hai loai K.pneumoniae (22

chung) va K.variicola (2 chung).
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Co6 13/51 chung mang gen NDM-1 (25,5%) & hai loai K.aerogenes (4
chung) va K.pneumoniae (9 chung), hai loai K.oxytoca va K.variicola khong mang

chung NDM-1 (su khac biét nay c6 ¥ nghia théng ké p<0,012) va khong c6 ching

nao mang gen IMP va KPC.
3.2.4.3 Pic diém khang khang sinh cia cac Klebsiella spp. theo két qua
MIC
100%
90%
27.5
80% 45.1 47.1
70% &3 > 60.8 549
60%
50% 100
40%
30%
20%
10%
0% 0
AMP AMX CTX CAZ CIP SXT MEM GEN AMK

m Trung gian mKhang Nhay

Biéu d6 3.10. T¥ 1¢ khang ciia cac chiing Klebsiella spp. (N = 51) véi cac loai
khang sinh

Trong 51 chung 1am MIC véi cac nhom khang sinh khac nhau, két qua cho
thay cac chung Klebsiella spp. da khang véi 8 trong 9 khang sinh thtr nghiém. Vi
nhoém penicilin, 100% cac chung khang v&i ampicillin va 66,7% khang véi
amoxicillin + acid clavunic; d6i voi nhom cephalosporin thé hé 3, ty 16 khang 1a
37,3% vo1 cefotaxime va 49% vo1 ceftazidime; 25,5% chung khang véi
ciprofloxacin (nhoém quinolon); 39,2% khang v6i1 sulfamethoxazol +trimethoprim
(nhom co-trimoxazol); 13,7% khang v&i meropenem, nhom carbapenem, tuy
nhién ty 18 trung gian v6i khang sinh nay rét cao, 1én téi 31,4%; trong khi ¢6 nhom
Aminoglycosid co6 ty 1€ khang khac nhau gitta hai loai gentamicin (47,1%) va

hoan toan con nhay voi amikacin.
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So sanh gilra cac loai Klebsiella spp. khac nhau, K. pneumoniae khang voi
8/9 loai khang sinh trén tiép sau d6 1a K.aerogenes, khang véi 7/9 loai, K.variicola

khang vai1 5/9 loai va K.oxytoca khang voi 4/9 loai.

m Mién Bic (n=25)  m Mién Trung (n=19) Mién Nam (n=7)
100
100
72 71.4
6.3 28.6
I I 16 15.8
CAZ* GEN* MER* SXT*

Biéu d6 3.11. Ty 1¢ khang ciaia cac Klebsiella spp. (N = 51) véi cac loai KS
theo mién. (*): p<0,05

Klebsiella spp. khang v6i hai loai khang sinh ¢6 sy khac biét theo mién, d6
1a khang ceftazidime cao nhat & mién Béc (68%), tiép d6 1a mién Trung (36,8%)
va thap nhat & mién Nam chi c6 14,3%. Sulfamethoxazol +trimethoprim ciing
tuong tw, cao nhat & mién Béc (64%) va mién Trung 21,1%, mién Nam khong c6
chung nao khang v6i KS nay. Meropenem c6 ty 1& khang cao nhit & mién Bic
16% va twong tu & mién Trung (15,8%) va khong voi mién Nam 13 28,6% va mién
Trung 1a 26,3%.
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® Nhiém khuan tiét niéu (n=9)  m Nhiém khuan da (n=13) Tiéu chdy (n=19)  m Viém phdi (n=10)

100 100
100 | 100

76.9
73.7
70
57.1
57 9 56.7
62 50
44.4 42.1
8.5 38.5
33. 33.3
20
11. 1 10.
I Il 0000
AMP AMX CTX

Biéu d6 3.12. Ty 1& khang ciaia cac Klebsiella spp. (N = 51) véi cac loai khang
sinh theo loai nhiém khuan

Toan bo cac Klebsiella spp. cia cac loai nhiém khuan déu khang voi
ampicillin va cac loai khang sinh khac co6 ty 1¢ khang cao & ca cac chung & céac
nhiém khuan bao gdm amoxicillin + acid clavunic, ceftazidime, gentamicin va
sulfamethoxazol +trimethoprim. Amikacin con nhay hoan toan vdi cac chung
phan 1ap Klebsiella spp. dugc tir cac nhidm khuan cong dong.

Bang 3.12. Mirc d§ da khang cia Klebsiella spp. (N = 51)

S6 lwong

o Tan s6 (%) ) ]
khang sinh SO chung (N=51) Don khang/Da khang
N=9)

1 18 35,3 Khong phai da khang

2 9 17,6 (MDR) 52,9%

3 7 13,7

4 5 9.8

Da khang (MDR) 47,1%
5 8 15,7
6 4 7,8

Ty 1& da khang cia Klebsiella spp. chiém 47,1%. Toan bd vi khuan
Klebsiella spp. déu khang véi it nhat 1 nhom khang sinh, trong d6 ty 1¢ khang véi
5 va 6 nhom khang sinh 1én t&i 23,5%.
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Bang 3.13. Dic diém cac gen khang thudc cia Klebsiella spp. va

K.pneumoniae qua phdn tich WGS

Gen khang Klebsiella spp. K.pneumoniae
(n=9) (n=8)
Tetracycline 4/9 4/8
Sulphonamide 6/9 6/8
Fluoroquinolone 8/9 8/8
Colistin - -
Fosfomycin - -
MLS 2/9 2/8
Trimethoprim 4/9 4/8
Phenicols 1/9 1/8
Bleomycin 1/9 1/8
Beta-lactamase 8/9 8/8
Class A
LAP 1/9 1/8
CARB - -
PER - -
TEM 1/9 1/8
SHV 8/9 8/9
VEB - -
CTX-M 7/9 7/8
KPC - -
Class B - -
IMP - -
NDM 5/9 5/8
Class C - -
EC - -
CMY - -
DHA 2/9 2/8
Class D
OXA 5/9 5/8
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Gen khang Klebsiella spp. K.pneumoniae
(n=9) (n=8)
Rifamycin - -
Aminoglycoside 7/9 7/9
Streptothricin - -
Efflux pump 8/9 8/8

Trong 9 vi khuan Klebsiella phan tich WGS cho thiy, 8/9 1 K. pneumoniae va 1/9
1a K.aerogenes, vi khudn K.aerogenes khong mang gen khang, con lai 100% K.
pneumonia mang nhiéu loai gen khang khang sinh khac nhau, it nhat 1a 3. Cac gen
c6 ty 18 cao bao gém blaSHV, bla CTX-M, cic gen bom day, gen khang
fluoroquinolone, gen ma ho4 aminoglycoside acetyltransferase.

Vé6i nhém gen beta-lactamase, blaSHV da dang bao gém blaSHV-100,
blaSHV-80, blaSHV-78, blaSHV-67 va blaSHV-148. BlaCTX-M, ¢6 hai bién
thé, blaCTX-M-14 va blaCTX-M-15. Trong khi d6 blaOXA va blaNDM c6 mit
G 5/9 (55,6%) Klebsiella spp. va 5/8 (62,5%) chung K. pneumonia. BlaOXA-9
chiém wu thé voi 4/5 ching, 1 vi khuan c6 blaOXA-181, trong khi toan bd
blaNDM-4 c6 mat ¢ 5 chung.

Nhom gen khang voi cac khang sinh sulphonamide, fluoroquinolone,
aminoglycoside ciing c6 mit & hau hét vi khuan phan tich NGS. 8/9 (88.9%)
chung Klebsiella spp. va 100% vi khuan K pneumoniae c6 mit gen khang
fluoroquinolone, trong khi d6 gen khang aminoglycoside c6 mat & 7/9 (77.8%) &
Klebsiella spp. va 7/8(88.9%) & K.pneumoniea. Cac gen khang sulphonamide
cling ¢6 mit ¢ hau hét cac chung phan tich 6/9(66.7%) & Klebsiella spp. va
6/8(75%) & K.pneumoniae.

Dac biét ¢ toan b K. pneumoniae nay déu xuét hién gen bom déy, bao gém
cac gen OgxA, OgxB, fosA5 va fosA6.
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Bang 3.14. Pic diém khang véi cac loai khang sinh ciia cac chiing K.pneumoniae phan tich NGS

Isolate ID Colistin Amp CTX CAZ CIP MER GEN SXT AMX AMK Tinh trang da
khang
ABN-PH33 16 R 257 R 65 R 65 R 65 R 33 R 64 R 9 R 128 R 16 S 9/10
ABN-PH34 16 R 257 R 65 R 65 R 64 R 33 R 64 R 9 R 128 R 16 S 9/10
AHNOPH17 05 S 257 R 64 R 65 R 05 I 0.5 S 4 S 9 R 64 R 1 S 5/10
AKHPH31 05 S 257 R 1 S 65 R 025 S 1 S 025 S 2 S 64 R 1 S 2/10
ATTH-MU39 16 R 257 R 65 R 65 R 64 R 16 R 129 R 9 R 64 R 257 R 10/10
ATTH-MU48 16 R 257 R 65 R 65 R 65 R 33 R 64 R 9 R 128 R 16 S 9/10
ATTH-NT30 05 S 257 R 65 R 65 R 32 R 16 R 128 R 2 S 128 R 16 S 7/10
ACT-PH36 16 R 257 R 01 S 05 S 1 I 0.25 S 0.5 S 9 R 4 S 1 S 3/10
3

ACTNT44 05 S 257 R 8 R 65 R 8 R 2 I 32 R 9 R 129 R 2 S 7/10
Tong so 5/9 9/9 7/9 8/9 6/9 chung 5/9 ching 6/9 7/9 8/9 1/9 8/9 chuing da
ching khang khang khang khang

2/9 ching 1 ching trung

trung gian gian

8/9 chung phan lap dugc co tinh trang da khang , ddng quan tam 1a 5/9 chung khang véi colistin. Chi con amikacin con nhay véi céc

chung phéan 1ap duoc (1/9 ching khang)
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3.2.5. Mot so yéu to lién quan t6i ti 1é mang gen khang khang sinh ¢ 2

ching E.coli va Klebsiella spp.

Bang 3.15. Mot s6 yéu to lién quan téi diic diém khong mang gen khang & 2
chung E.coli va Klebsiella spp. (n = 279); n (%)

Khong Mang gen . .
. RR don bién  RR da bién
Yéu to mang gen KKS
(KTC95%) (KTC 95%)
KKS (n=91) (n=188)
Ngudn nwée chinh sir dung cho in uong
Nuwdc may 72 (38.3) 116 (61,7) 1 1
Nuwée 12 (25,5) 35 (74,5) 0,7 (0,4-1,1) 0,9 (0,5-1,7)
mua/song/sudi
Nuéc giéng 7 (15.,9) 37 (84,1) 0,4 (0,2-0,8)" 0,5 (0,2-1)
khoan/dao
Tinh trang cudi cing
Yéu ciu chuyén 9 (39,1) 14 (60,9) 1
Ién
Tiép tuc diéu tri 79 (36,1) 140 (63,9) 0,9 (0,5-1,6)
Khac (khéi bénh, 3(8,1) 34 (91,9) 0,2 (0,1-0,7)"
diéu trij tai nha)
Puwoe ngudi ban thudc tw van loai KS
Co 57 (27,9) 147 (72,1) 1 1
Khong 34 (45,3) 41 (54,7) 1,6 (1,2-2,3)" 1,5 (1,1-2,0)°
(*): p< 0,05

Trong sO céac yéu to dugc xem xeét 1a yéu to c6 lién quan, nguon nude sinh

hoat, tinh trang chuyén vién, dugc tur van khi mua thudc tai hi¢u thudc c6 y nghia

thdng ké lién quan dén mang gen KKS cua dbi tuong nghién ctru. Nhing ngudi

song ¢ gia dinh c6 dung nudc giéng dao/giéng khoan cho an uéng c6 nguy co

khong mang gen KKS thap hon 0.4 1an so v&i nhitng gia dinh ding nudc may

hoic nudc mua. Nhirng ngudi khong phai chuyén vién 18n tuyén trén thi c6 nguy

co khong mang gen thip hon 0,2 1an so v6i nhitng nguoi c6 tinh trang phai chuyén

t61 bénh vién dé diéu tri thi. Tuy nhién yéu t6 nay khong c6 y nghia khi dua vao

mo hinh da bién. Nhitng nguoi khong duoc ngudi ban thude tu van loai khang
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sinh c6 kha ning khong mang gen khang khang sinh nao cao hon 1,5 lan
(KTC95%: 1,1-2,0) so v&1 nhém duoc tu van.
3.3. Thuec trang Kién thirc sir dung khang sinh ctia ngwoi bénh dén kham tai
tram y té xa mot so tinh Viét Nam nim 2018-2019.
3.3.1. Kién thirc ciia ddi twong tham gia nghién ciru vé sir dung khang
sinh va khang khang sinh
Bang 3.16. Mirc @9 kién thirc sir dung KS ciia d6i twong nghién ctru theo ba
mién (n=1432)
Mién Bic Mién Trung Mién Nam  Gia

(n=796) (n=337) (n=299)  trip

Dac diém Tong

Tong diem

kién thirc, <0,00
L 7(5,8) 6 (4, 8) 7(5,8) 7 (6, 8)
trung vi (tw 1
phan vi)
. <0,00
Mirc dg kién thirc {
916 545
Chua dat 213 (63,2%)
(64%) (68,5%) (52,8%)
516 251 141
Dat 124 (36,8%)
(36%) (31,5%) (47,2%)

Bang 3.15 cho thay kién thirc ctia cac ddi tugng tai ca ba mién déu dat mirc
dat (tuy nhién mién Béc c6 diém thap hon (6/11) so v6i mién mién Trung, mién
Nam trung vi 7/11 diém. Xét vé ty 1€ co kién thire dat, chi co 36% doi tuong duoc
hoi ¢6 kién thic dat, & mién Bic thép nhat (31,5%), va cao nhit & mién Nam

(47,3%), mién Trung co ty 18 36,8% su khac biét ndy déu c6 ¥ nghia thong ké.
g

Bang 3.17. Kién thirc diing vé sir dung khang sinh theo mién

Cau héi vé Tong Mién Bic Mién Trung Mién Nam Gia
kién thic — N(%) (n=796) (n=337) (n=299) tri p
thai do

Cong dung KS dé diéu tri vi khuan/ vi rit <0,001

Sai 450 (31,4%) 273 (34,3%) 148 (43,9%) 29 (9,7%)
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Cau héi vé Tong Mién Bic Mién Trung Mién Nam Gia

kién thic — N(%) (n=796) (n=337) (n=299) tri p

thai do
Pung 982 (68,6%) 523 (65,7%) 189 (56,1%) 270 (90,3%)

Dau hiéu bénh cin sir dung téi KS <0,001
Sai 816 (57,0%) 526 (66,1%) 175(51,9%) 115 (38,5%)
Pung 616 (43,0%) 270(33,9%) 162 (48,1%) 184 (61,5%)

Cach sir dung KS dung cho tré em <0,001
Sai 279 (19,5%) 107 (13,4%) 67 (19,9%) 105 (35,1%)
Pung 1153 (80,5%) 689 (86,6%) 270 (80,1%) 194 (64,9%)

Luén cin KS trong diéu tri bénh 0,15
Sai 667 (46,6%) 367 (46,1%) 147 (43,6%) 153 (51,2%)
Pung 765 (53,4%) 429 (53,9%) 190 (56,4%) 146 (48,8%)

Chi sir dung KS do bac si ké don <0,001
Sai 171 (11,9%) 134 (16,8%) 21(6,23%) 16 (5,35%)
Pung 1261 (88,1%) 662 (83,2%) 316 (93,8%) 283 (94,6%)

Sir dung KS ma khong cin don thudc ciia bac si 0,005
Sai 442 (30,9%) 270 (33,9%) 101 (30%) 71 (23,7%)
Pung 990 (69,1%) 526 (66,1%) 236 (70%) 228 (76,3%)

Tin twéng néu bac si khong ké don KS <0,001
Khong 235(16,4%) 157 (19,7%) 57 (16,9%) 21 (7,02%)
Cé 1197 (83,6%) 639 (80,3%) 280 (83,1%) 278 (93%)

Nén du trir KS tai nha <0,001
Sai 617 (43,1%) 429 (53,9%) 101 (30%) 87 (29,1%)
Pung 815 (56,9%) 367 (46,1%) 236 (70%) 212 (70,9%)

Mirc d9 nguy hiém cia KKS <0,001
Khong nguy 604 (42,2%) 445 (55,9%) 107 (31,8%) 52 (17,4%)

hiém
Nguy hiém/ 828 (57,8%) 351 (44,1%) 230 (68,2%) 247 (82,6%)

Rat nguy

hiém

Tac dong cua sir dung KS trong chin nudi té¢i KKS <0,001
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Cau héi vé Tong Mién Bic Mién Trung Mién Nam  Gia
kién thirc — N(%) (n=796) (n=337) (n=299)  trip
thai do

Khéng 1039 (72,6%) 611 (76,8%) 248 (73,6%) 180 (60,2%)

Cé 393 (27,4%) 185 (23,2%) 89 (26,4%) 119 (39,8%)

0% 20% 40% 60% 80%  100%

1. Cong dung cua khang sinh

2. Déu hiéu bénh can ding khang sinh

3. Céch str dung khang sinh cho tré em

4. Str dung khang sinh trong diéu tri bénh
5. Chi st dung khang sinh khi bac si ké don
6. Sir dung khang sinh khong can don thudc

7. Nén du trit khang sinh tai nha

8. Tin tuong néu bac sy khong ké don khang R4.6
sinh :

9. C6 nghe no6i vé khang khang sinh 64.7

10. Nhan thtrc vé& muc do nguy hiém cia

khéang khang sinh J7
11. Nhén thtrc vé tac dong cua viéc su dung 274
khang sinh trong chén nu6i t6i khang khang. .. =
= Dlng m Sai Co m Khong

Biéu d6 3.13. Kién thic ciia ddi twong nghién ciru vé khang sinh va khang
khang sinh

Nghién ctru sir dung 11 cau hoi khac nhau dé tim hiéu kién thtrc ciia ngudi
dan vé khang sinh, cach sir dung khang sinh va khang khang sinh. Qua Bang 3.16
va Biéu d6 3.13 cho thy cau hoi vé cong dung ctia khang sinh thi chi c6 59,6%
sd ngudi tra 101 dung “Khéang sinh duoc str dung dé diéu tri vi khuan” va 31,4%
nguoi tra 10i sai 1a “khang sinh dung dé diéu tri cho vi rit” hodc “khong biét”,
trong d6 c6 sy khac biét 1d rang va c6 ¥ nghia thong ké giira 3 mién, mién Trung
c6 ty 18 nguoi tra 101 sai cao nhét (43,9%), mién Bac c6 ty 18 tra 101 sai 1a 34,3%

trong khi mién Nam ty 1¢ nay chi ¢6 9,7%.
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Cau hoi vé bénh can st dung khang sinh thi ty 1 tra 1i sai cao hon rat
nhiéu, 57% s nguoi duge hoi tra 101 sai vé bénh can sir dung khang sinh dé diéu
tri. Cac cau tra 101 sai duoc lra chon bao gém “hét hoi, s6 miii, dau dau, dau bung,
dau co xuong khdp, khong biét”. Trong d6 mién Bic 13 noi c6 sb nguoi tra 10
cao sai nhiéu nhit (66,1%), tiép dén 1a mién Trung (51,9%) va mién Nam van l1a
noi c6 ty 18 tra 101 sai thap nhat (38,5%).

Véi kién thirc vé cach st dung khang sinh cho tré em thi da phan (80,5%)
d6i tuong tham gia tra 101 dung voi cau tra 101 “khang sinh tré em dung khéc biét
va khéc lidu voi nguoi 16n”, ciing ¢6 su khac biét theo mién. O kién thirc nay, ty
1é tra 16i dung cao nhat lai 1a mién Bic 86,6%, tiép dén 1a mién Trung (80,1%) va
thap nhat 13 mién Nam 64,9%.

Cau hoi vé kién thirc vé mirc d6 can thiét ciia viéc sir dung khang sinh,
46,6% dbi tuong tra 10i sai rang “khang sinh luén ludn can trong diéu tri bénh”,
va mién Trung cé ty 1é tra 10i sai it nhat voi 43,6%, tiép dén 1a mién Bac 46,1%
va mién Nam hon nira s nguoi tra 10i sai v6i 51,2%, su khac biét nay déu cé y
nghia thong ké.

Céc cau hoi ciia ddi tuong nghién ciru vé vai tro cta bac si trong viée ké
don, kién thire cua dbi twong tot hon & nhom kién thie nay. 88,1% dbi tuong cho
rang “chi nén str dung khang sinh khi duoc bac si ké don”, kién thirc ndy cao nhat
& mién Nam 94,6%, mién Trung 93,8% va mién Béc thdp nhat 83,2%. 69,1% dbi
tuong duoc hoi cho rﬁng “mua thudc tai hiéu thudc phai c6 don ctua bac si”. Ty 1€
nay ciing cao nhat & mién Nam 76,3%, mién Trung (70%) va thip nhit & mién
Bic 66,1%. 83,6% s6 nguoi dugc hoi tra 101 “co tin tudng vao don cua bac sy
néu khong ké thudc KS trong don”, ty 18 nay cao nhat & mién Nam (93%), mién
Trung 83,1% va thap nhat & mién Bic 80,3%. Kién thirc vé viéc luu trir khang
sinh, 56,9% ddi twong co kién thirc sai ring “khang sinh nén duy trit tai nha”. Ty
1¢ sai ndy cao nhat & mién Nam 70,9% va tiép dén 1a mién Trung 70% va mién
Bic 12 46,1%.

Lién quan dén kién thirc vé khang khang sinh, 42,2% d6i tugng duoc hoi
kién thuc sai rang “khang khang sinh 12 khong nguy hiém”, ty 1¢ kién thic sai nay
cao nhat & mién Béc 55,9%, tiép t6i 1a mién Trung 31,8% va mién Nam c6 ty 1&

kién thirc sai thap nhat 13 17,4%. 72,6% s6 ngudi dugc hoi kién thirc sai rang “sir
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dung khang sinh trong chdn nudi khong c6 tic dong té1 khang khang sinh”, ty 1€
sai ndy cao nhat & mién Bic 76,8% tiép dén 1a mién Trung 73,6% va mién Nam
12 60,2%.
3.3.1.1 Thue trang sir dung KS ciia ddi twong
Bang 3.18. Thuc trang sir dung khang sinh ciia ddi twong trong vong 3

thang trudc thoi diém nghién ciru theo 3 mién (n=1432)

Tong Mién Bac Mién Trung Mién Nam Gia

Pic diém
(n=1432)  (n=796) (n=337) (n=299) trip

<0,00
Str dung khang sinh :
895 463 189
Khong 243 (72,1%)
(62,5%) (58,2%) (63,2%)
537 333 110
Co 94 (27,9%)
(37,5%) (41,8%) (36,8%)

S6 lan sir dung

khang sinh <0,00
3,5+4,0 22+2,1 1,9+1,2 8,5+5,8

(Trung binh +

SD)

. 3 3 A B <0,00

S0 ngay str dung khang sinh trong lan di€u tri gan nhat (n = 259)

Duéi 5 ngiy 46 (17,8%) 16(11%)  1(1,79%) 29 (50%)

198 119
Tiwr 5-7 ngay 51 (91,1%) 28 (48,3%)
(76,4%) (82,1%)
Trén 7 ngay 15(5,8%) 10 (6,9%) 4 (7,14%) 1 (1,7%)

Thuc trang c6 sir dung khang sinh ctia ngudi1 bénh trong vong 3 thang la
kha pho bién va co su khac biét c6 ¥ nghia thong ké gitta cac mién, mién Bic ¢o
ty 1& st dung khang sinh cao nhét (41,8%), tiép d6 1a mién Nam (36,8%) va mién
Trung c6 ty 18 thap nhat (27,9%). S6 1an trung binh 13 3.5 1an trong 3 thang. Pa
phan nguoi sir dung khang sinh trong khoang thoi gian tir 5-7 ngay (chiém 76,4%).
Maic du ty 1€ mua theo don cua bac si dugc bao cdo la cao trong nghién ctru nay
(70%), tuy nhién van con ty 1& 30% nguodi st dung khang sinh khong theo don

ctia bac si, trong d6 c6 3,7% sir dung don thude thira ctia ngudi khéc.
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m Khac (str dung thuéc thira, don thuéc ctia ngudi khac, v.v)
m Theo don thubc clia bac si

m Ty mua khéng theo don thuéc

Biéu d6 3.14. Cach thirc sir dung khéng sinh theo 3 mién (n = 259; p<0,001)
Ty 1& st dung khong theo don ciia bac sy khac nhau giita cac mién, cao nhat
1a & mién Nam (42,7%), tiép dén 1a Mién Trung (24,5%) va mién Bic c6 31,3%,
su khac biét nay c6 ¥ nghia thong ké.
Bang 3.19. Thue trang sir dung khang sinh ciia gia dinh d6i twong trong
vong 3 thang truéc nghién ciru theo 3 mién (n=1432)

2 Tong Mién Bic Mién Trung Mién Nam Gia tri
Pac diém
(n=1432) (n=796) (n=337) (n=299) p
Str dung KS <0,001
Khong sir dung 231 (16,1%) 57(7,2%) 93 (27,6%) 81 (27,1%)
1201 739 218
Co str dung 244 (72,4%)
(83,9%) (92,8%) (72,9%)
Thoi gian sir dung khang sinh trung binh 1 lan trong 1 dot diéu tri <0,001
< 3 ngay 146 (12,2%) 39(5,3%) 43(17,6%) 64 (29,4%)
1016 682
3-7 ngay 199 (81,6%)
(84,6%) (92,3%) (61,9%)
> 7 ngay 39 (3,3%) 18 (2,4%) 2 (0,8%) 19 (8,7%)
Thanh vién hay sir dung khang sinh nhat <0,001
479
Tré em 642 (44,8%) 93 (27,6%) 70 (23,4%)

(60,2%)
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2 Téng Mién Bic Mién Trung Mién Nam Gia tri
Dac diem
(n=1432) (n=796) (n=337) (n=299) p
210 159
Nguwoi lon 554 (38,7%) 185 (54,9%)
(26,4%) (53,2%)
Nguwoi gia 147 (10,3%) 78 (9,8%) 31(9,2%) 38 (12,7%)
Khéng biét/ Khong
] 89 (6,2%) 29 (3,6%) 28 (8,3%) 32 (10,7%)
nho
Triéu chirng/bénh cin sir dung khang sinh
Cim (hit hoi, s6 278 115
. . 565 (39,5%) 172 (30,4%) <0,001
miii, dau nguwoi) (49,2%) (20,4%)
Dau
] 146 (10,2%) 69 (47,3%) 48 (32,9%) 29 (19,9%) 0,017
co/xwong/khop
. 210 159
Sot 506 (35,3%) 137 (27,1%) <0,001
(41,5%) (31,4%)
Dau bung 131 (9,2%) 63 (48,1%) 47 (35,9%) 21(16,0%) 0,002
Cac bénh nhiém 594 236
. 993 (69,3%) 163 (16,4%) <0,001
trung (59,8%) (23,8%)
Khac (chén
thwong, viém phé 76 (5,3%) 44 (57,9%) 21 (27,6%) 11 (14,5%) 0,33
quan, v,v)
Ngudi thwong dwa ra quyét dinh sir dung khang sinh <0,001
1047 646 183
Bac si tai tram 218 (64,7%)
(73,1%) (81,2%) (61,2%)
. 101
Nguwoi ban thuoc 323 (22,6%) 98 (29,1%)
(15,6%) (33,8%)
Gia dinh hoac tu
62 (4,3%) 26 (3,3%) 21 (6,2%) 15 (5,0%)

quyét dinh

Nghién ctru thuc hién khao sat vé thuc hanh st dung khéng sinh cta gia
dinh trong 3 thang. Két qua cho thdy murc d6 sir dung khang sinh trong gia dinh
1a kha thudong xuyén, 83,9% gia dinh c6 st dung khang sinh. Pic diém sir dung

khéang sinh nay khac biét ro rang giita cac mién va co y nghia thong ké. Mién Bac
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c6 ty 1é sir dung khang sinh cao nhat (92,8%), trong khi mién Trung va mién Nam
la tuong duong, lan luot 1a 72,4% va 72,9%.

O ty 1 chung, ngudi hay phai sir dung khang sinh nhat trong gia dinh 1a tré
em v&i 44,8% tuy nhién dic diém nay khong giéng nhau & cac mién. Trong khi
mién Bac cha yéu 1a tré em sir dung khang sinh chiém 66,2% thi mién Trung va
mién Nam ty 18 nay chi 1a 27,6% va 23,4%. Thay vao d6 ty 1& nay & ngudi 16n
mién Trung va mién Nam 1a 54,9% va 53,2%, mién Bac chi c¢6 26,4% ngudi 16n
trong gia dinh st dung khang sinh trong 6 thang qua.

Viéc str dung khang sinh dé diéu tri nhiéu triéu chirg khac nhau. Pho bién
nhit trong gia dinh van ding dé diéu tri cho cac bénh nhiém tring. 69,3% sd ngudi
duogc hoi tra 101 gia dinh sir dung dé diéu tri cho diéu trj cac bénh nhiém trung, tuy
nhién ty 1 ndy ¢ mién Bac 14 59,8% cao hon han so véi mién Trung (16,4%) va
mién Nam (23,8%). Tuy nhién c6 mot ty 1é cao (39,5%) s6 ngudi duoc hoi tra 10
gia dinh st dung khang sinh dé diéu trj cac triéu chimg hat hoi, s6 miii, dau nguoi.

Trong viéc str dung khang sinh, 73,1% ngudi st dung khang sinh cho biét
la do bac sy tai tram y té chi dinh, con lai 1a do nguoi ban thudc & hiéu thude
(22,6%) va 4,3% nguoi dung tu quyét dinh.

3.3.2. Thwe trang sir dung khang sinh trong chian nuéi

Bang 3.20. Thuc trang sir dung khang sinh trong chiin nuéi theo 3 mién

(n=1432)
2 Tong Mién Bic Mién Trung Mién Nam  Gia
Dac diem .
(n=1432) (n=796) (n=337) (n=299) tri p
Chan nuoi gia suc <0,001
Co 527 (36,8%) 382 (48%) 62 (18,4%) 83 (27,8%)
216
Khong 905 (63,2%) 414 (52%) 275 (81,6%)
(72,2%)
Str dung thirc an cong nghiép <0,001
136
Co 210 (39,8%) 23 (37,1%) 51 (61,4%)
(35,6%)
246
Khong 317 (60,2%) 39 (62,9%) 32 (38,6%)

(64,4%)
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Trong nhém do61 tugng nghién ctru, 36,8% so nguoi duge hoi tra 101 gia dinh ho
c6 chdn nuoi gia suc, gia cam va trong so do ¢6 34,2% st dung khang sinh trong
chdn nuoi.

100%

oo 8.4 5.8 12
80% 45.8
70%
60%
50%
40%
30%
20%
10%
0%

T6ng Mién Bic Mién Trung Mi&n Nam

mCSO mKhong mKhéng biét
Biéu d6 3.15. T¥ 1¢ sir dung khang sinh trong chin nudi

Ty 1 str dung KS trong chin nudi & mién Nam (42,2%) cao hon so v&i mién

Bic (32,7%) va mién Trung.
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T6ng Mién Bac Mién Trung Mién Nam
m Phong bénh/tang trudng gia stc/gia cAm m Chita bénh cho gia suc/gia cam

Biéu d6 3.16. Muc dich sir dung khang sinh trong chiin nudi
81,1% sb ho tra 101 muc dich st dung khang sinh trong chan nuéi 1a dé chita

bénh cho gia stic/gia cam va 25,6% trong s6 ho tra 10i dé phong bénh va ting
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trudng. Cac yéu té nay déu co su khac bi¢t theo ving mién va c6 y nghia thong
keé.

80
70
60
50
40
75
68.6
30 622 58.4
20
10
2 X o
0 ]
Téng Mién B3c Mi&n Trung Mién Nam
m Ty mua thuéc Theo hwéng dan clia CBTY  m S dung lai don thubc ci**

Biéu d6 3.17. Cach thire sir dung khang sinh trong chin nudi. (**) p<0,001
Pa phan trong s6 ho c¢6 str dung khang sinh theo huéng dan cuia can bo thu
y, tuy nhién van c6 mot ty 1€ khong nhoé ty mua thube (36,7%) va str dung lai don
cll (6,8%). Viéc st dung don cii & mién Nam c6 ty 1€ cao hon nhiéu (20%) so voi

mién Trung (10%) va mién Béc chi co 2.4%.
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3.4. Méi lién quan vé kiéu gen giira cic chiing vi khuan phéan lap dwoe tir
nghién ctru va véi cac ching dang lwu hanh.

3.4.1. Méi lién quan vé Kiéu gen giira cac chiing E. coli phin lap duoc
ciia ngudi bénh dén kham tai tram y té xi va véi cac chiing
dang lwu hanh.

3.4.1.1.1. Pic diém Sequence types (STs)

ST11965T10499
ST11933,, 39
3% ST10

ST457
3%
ST423
3%
ST405
3%
ST345 ST38
39% 10%
ST226 ST43

10% 3%

ST215

3% ST131 sT1275773 3%
10% 3% 3%

Biéu d6 3.18. Sy da dang STs ciia chiing E.coli
Trong 40 chung phan tich NGS, ching t61 x4c dinh dugc 19 STs khac nhau,
c6 mit & 31 ching. Trong d6 ST10 chiém da s6 23% (7/31 chung), tiép theo d6
12 ST38 va ST226 chiém 10%, con lai 1a cac ST43, ST48, ST58, ST73, ST127,
ST131, ST215, ST226, ST345, ST405, ST457, ST423, ST457, ST648, ST1139,
ST1193, ST1196, ST10499.
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3.4.1.2 Phén tich dic diém plasmid ciia cac chiing E. coli phan lap dwoc

6 plasm;\
4 plasmid 2%

10% Khong phat hién
\ plasmid

26%

3 plasmid
18%

1 plasmid
26%

2 plasmid
18%

@ Khong phat hién plasmid @1 plasmid @2 plasmid @3 plasmid @4 plasmid @6 plasmid

Biéu d6 3.19. S6 lwong plasmid ciia cac chiing E.coli phan lap dwoc
Trong 40 chung E.coli dugc phan tich NGS da phat hién su c6 mit cia tong
s6 67 plasmid khac nhau & 74% sb ching. S6 luong plasmid c6 mat & cac chung
khac nhau, c6 26% s6 ching c¢6 1 plasmid, 18% s6 luong chung c6 2 va 3 plasmid,
10% s6 chung mang 4 plasmid va c6 nhirng ching mang 6 plasmid, 2%.

Bang 3.21. Loai plasmid va s6 lwong plasmid xuét hién trong cac chiing

E.coli
STT Loai plasmid S6 lwong Ty 1€ %
1. Col(BS512) 3 4,48%
2. Coll156 7 10,45%
3. Col440I1I 1 1,49%
4. ColpVC 1 1,49%
5. IncB/O/K/Z 2 2,99%
6. IncFIA 9 13,43%
7. IncFTA(HIT) 1 1,49%
8. IncFIB(AP001918) 12 17,91%
9. IncFIB(K) 2 2,99%
10. IncFIB(pLF82) 1 1,49%
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STT Loai plasmid S6 lwong Ty 1€ %
11. IncFII 7 10,45%
12.  IncFII(29) 1 1,49%
13.  IncFII(pHN7AS) 1 1,49%
14. IncFII(pRSB107) 2 2,99%
15. IncHI1A 1 1,49%
16. IncHIIB(R27) 1 1,49%
17. Incl 2 2,99%
18. Incll 2 2,99%
19. Incl2 1 1,49%
20. repA 1 1,49%
21. IncY 3 4,48%
22. IncX4 1 1,49%
23. pOI111 2 2,99%
24. IncQl 3 4,48%
Tong 67 100%

Cé6 24 loai plasmid XUt hién & cac chung phan tich, trong d6 plasmid
IncFIB(AP001918) chiém da s6 17,91%, tiép sau d6 13 nhém plasmid IncFIA
(13,43%), Col156 (10,45%), IncFII (10,45%). Nhém plasmid Col(BS512), IncY,

IncQ1 déu c6 mit & 3% sd ching. Ngoai ra con ¢6 mat 17 loai plasmid khéc.
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Biéu dd 3.20. Cay phat sinh loai thé hién méi lién hé vé mit di truyén ciia cac chiing nghién ciru va biéu dd nhiét thé

hién kiéu gen ciia cac chiing E. coli mang gen sinh ESBLs phén lap

Chit gigi: M&i chdm nhé hinh tron 14 mét ching vi khudn, c6 mau twong tmg véi mi mau quy dinh cho loai bénh phamn. Théng tin vé gen khang, ST, dia phurong thu thap miu ctia mdi ching
dugc thé hién & 4 cot bén canh.

So d6 cdy phat sinh loai cho thdy cac chiing nghién ctru chia thanh hai nhom chinh: nhom phia trén - Biéu do 3.20 bao gdm
26 chung thudc 13 STs, trong d6 ¢ cac ST pho bién nhu ST10, ST226, ST38; nhém con lai nam & phia dudi - Biéu d6 3.20
co 8 chung thudc 6 St khac nhau la ST73, ST 127, ST1193, ST131, ST646, ST457. Phan tich cay phat sinh loai dua trén cac

gen coOt 101 da chi ra moi1 lién hé gan giii gitra cac chung E.coli phan 1ap dugc tir cac loai mau bénh pham khac nhau va tir cac
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khu vuc dia 1y khac nhau: ST10 dugc phan 1ap tir ma, phan va ty hau tir 3 tinh thanh phd khac nhau: Ha No6i, Khanh Hoa,
Bén Tre.; ST226 phan lap tir mau bénh pham phan va ma tai Hai Duong, Bic Ninh; ST38 phan lap tir miu phan trén ca 3
tinh Hai Duong, Béc Ninh, Khanh Hoa; ST131 phan lap trén 3 loai mau phan, nudc tiéu, ty hau tai 3 tinh Thira Thién Hué,
Ha N61, Ha Nam.

Téng sb 40 ching nghién ctru déu c6 mang gen khang véi cac nhom khang sinh khac nhau bao gdm nhém khang sinh
Aminoglycoside, Betalactamase, Cabarpenem, Colistin, Fluroquinolones, Macrolide, Phenicols, Sulfonamide, Tetracycline,
Trimethoprim. Phan 16n cac ching déu c6 mang gen sinh ESBL CTX-M, TEM, EC, OXA. C6 02 chung phan lap tai Bac Ninh
trén mau bénh phiam phan va nudc tiéu c6 mang gen NDM (ABNPH18 va ABNNT37) va 01 ching phan lap trén mau phan
tai Ha Noi c6 mang gen mcr-1.

Trong cac chung phan 1ap dugc tir cac dia phuong, c6 mot ching c6 cung ST nhu ST10, ST225, ST38 va ST131 xuét hién &
cac diém nghién ctru. Co mot s6 chung kha twong déng nhau vé kiéu gen khang thudc, bao gom ca cung dia diém (AHDPHO03
va AHDMU12) va khac dia diém nghién ctru nhu 2 chung tai Khanh Hoa va Ha Noi AKHPH15 va AHNOPH16 hay
AHNOTH22 va AHNPH4S..
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3.4.2. Méi lién quan vé Kiéu gen giira cac chiing Klebsiella spp. phén 1ap dwoc ciia nguoi bénh dén kham tai

tram y té Xa va véi cac chiing dang lwu hanh

Bang 3.22. Dic diém cac gen KKS & cac chiing Klebsiella spp. phan tich bing ky thuit gidi trinh tw hé gen (NGS)

~ v x s G?n Gen Gen Gen Khéan Gefl ma hoa.
Gen ma hoa sinh khang . . . Aminoglycosi
Isolate  Gen Efflux . khang  khang khang g .
D m Carbapenemase- trimethop macro  tetracvli fluroquin oheni de MLST Plasmid
pump and ESBL rim+sulfo acro - tetracty Uroquun - pheme acetyltransfer
. lide ne olines ols
namides ase
")-Ib- IncFIB(K
blaCTX-M-15, qrS1, aac(z;% b :\"/109(9 1)(111():
ABN-  OgxA,OgxB,  blaSHV-100, dfrA27,  mph(A qnrB6, aada ™™, P
PH33 fosA6 blaOXA-9 sull,sul2 ) tet(A) acE ) aph(3")-Ib, - IncHIIB(pND
- ull, su
NDMA : a o aph(6)-1d, M-MAR),
a - ac
d ARR-3, aadAl IncFII(K)
G ome e
nr -
ABN- blaSHV-100, dfrA27, mph(A anr>?, aacato, ’
OgxA, OgxB tet(A) qnrB6, - aph(3")-Ib, - IncHI1B(pND
PH34 blaOXA-9, sull, sul2 ) E h(6)-1d M-MAR)
blaNDM-4, qac apaLb )=, ; ’
ARR-3, aadAl IncFII(K)
AHN
OgxA, OgqxB blaSHV-80 E ST188
OPH1 =~ Pb Y ax 4 AL sull - tet(A) qacs, - i IncR
. fosA6 blaDHA-1 qnrS1 6
h(3")-Ib IncFIB(K
AKHP OgqxA,OqxB,  blaSHV-TS, qacE,  catal,  2PHGHID. neFIB(K),
H31 fosAS blaDHA-1 sull ) ] aB4 catpy  PROMID, ) IncFIL(K),
q ARR-3 IncR,
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IncFIB(pNDM

-Mar)
ATTH blaSHV-67 h(3")-Ib
OgxA, OgxB, y ’ qnrB1, aph(3")-Io,
- blaTEM-1B, sul2 - - aph(6)-1d, ST273 IncFIB(K)
rmtB qepAl
MU39 blaNDM-4, rmtB
blaCTX-M-14, ,
aac(3)-Iid,
ATTH o blaCTX-M-Is,  dfrAl4, . AL ARR IncFIA(HID),
X X -
] q ) ’A6q ’ blaLAP-2, dfrA27, tet(D) ‘E‘CR’ a;‘ (b, STIS IncR,
MUA48 OSAD, blaOXA-9, sull ° ,arlac e ColRNALI
blaNDM-4, crad
blaCTX-M-14, aac(3)-Iid,
ATTH OgxA, OgxB, blalLAP-2,blaSHV- S1 aac(6")-Ib-cr, ST15 IncFIB(K),
nr
.NT30  fosA6, 100, blaOXA-9, a aac(6")-Ib, IncFII(K)
blaNDM-4, aadAl
ACT-
PHAe ; ; - ; ; ; STI121
ACTN o . blaSHV-148, o STle (i(’li}; 3
T4q DA blaOXA-181 ) ant ) ] e,

IncFIB(K)
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Phan tich NGS cua 9 vi khuin Klebsiella spp. cho thiy toan bd 8
K.pneumoniae déu mang nhiéu gen khang khang sinh, 01 vi khuan K.aerogenes
khong mang gen bat ky gen khang nao. Cac gen khang da dang o tit ca cac khang
sinh bao gém cuia cac nhom gen ma hoa sinh ESBLs (8/8) va carbapenem (5/8).
Céc gen chiém ty 1& cao bao gdm gen blaCTX-M-14, CTX-M-15, blaSHV, NDM-
4 va gen ma hod aminoglycoside acetyl transfer, gen khang fluoroquinolones.

3.2.3.4. Phan tich dic diém plasmid ciia cac chiing Klebsiella spp. phan lap

dwoc

Bang 3.23. Dic diém plasmid ciia cac chiing Klebsiella spp.
STT Loai plasmid S6 lwong Ty 1¢
1. ColKP3 1 4,55%
2. ColRNAI 1 4,55%
3. IncFIA(HIT) 1 4,55%
4. IncFIB(K) 4 18,18%
S. IncFIB(K)(pCAV1099-114) 2 9,09%
6. IncFIB(pNDM-Mar) 1 4,55%
7. IncFII(K) 6 27,27%
8. IncHI1B(pNDM-MAR) 2 9,09%
9. IncR 3 13,64%
10. IncX3 1 4,55%

Céc plasmid cua cac chung Klebsiella spp. dang dang, trong doé IncFII(K) c6
tan suat xudt hién nhiéu nhét 27,27%, tiép dén 1a InCFIB(K) 18,18% va IncR 1a
13,64%.
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CHUONG 4. BAN LUAN

4.1. Pic diém khang khang sinh ciia vi khuan E.coli va Klebsiella spp.

4.1.1. Pic diém khang khang sinh ciia vi khuan E.coli

4.1.1.1 Pic diém mang gen khang ciia vi khuan E.coli

Piéu tra ty 1¢ khang thudc khang ciia vi khuan E.coli mang gen ma ho4 sinh
ESBLs c6 tim quan trong 1én trong cé vi¢c tao ra cac chién lugc diéu tri va danh
gid cic huéng din hién c6. Tan sudt va cic loai nhim tring do
Enterobacteriaceae sinh ESBLs di tang 1én dang ké trong vai thap ky qua véi su
chénh l&ch gitra cac dia diém va quéc gia khac nhau. Ké tir dau thién nién ky moi,
E. coli d3 tro thanh loai vi khuan sinh ESBLs dugc phan lap pho bién nhét trén
toan thé gii voi CTX-M 1a loai phan 1ap duoc thudng xuyén nhét [85]. E. coli
sinh ESBL bung phat gdy thém ganh ning 16n cho diéu tri nhiém khuén tiéu hoa
va tiét niéu khoi phat tir cong dong vi cac chiing nay thuong da khang thudce, lam
tang that bai trong diéu tri [159, 207]. Vi khong c6 giam sat toan dién vé nhiém
trung do E. coli mic phai trong cong dong ¢ Viét Nam, nghién ctru ndy nham
danh gia ty 1¢ hién mac va dic diém khang khang sinhcta vi khuan nay. S liéu
tir nghién ctru ndy s& gop phan dua ra birc tranh vé thuc trang vi khuan E. coli
khang khang sinh sinh & cong dong.

Téng s6 237 ching E. coli phan 1ap, 136 ching (57,3%) mang gen ma hoa
sinh ESBLs (Biéu d6 3.1). Ty 1& E. coli sinh ESBLs khac nhau giita cic dia
phuong khac nhau. Nghién ciru cia chiing tdi cho ty 1& nhiém ESBLs cao hon
nghién ctru tor Sudan ndm 2013 vd61 30,2% sinh ESBLs & E. coli [133]. Theo
nghién ctru ctia Hsueh cho thay ty 18 nhiém vi khuan E. coli sinh ESBLs cao nhat
& An Do (60%), tiép theo 1a Hong Kong (48%) va Singapore (33%) [128]. Trong
nghién ctru clia chung t6i ty 1& vi khuan E. coli sinh ESBLs ¢ Viét Nam ciing khac
nhau gitra cdc mién, & mién Nam (30%) ty 1¢ chi bang mét nira so v6i mién Bic
(71,7%) va mién Trung (61,1%) (su khac biét nay c6 y nghia théng ké p<0.05).
Céc nghién ciru trén timg dia phuong riéng biét cling cho thiy ty 16 twong tu. Mot
nghién ctru tai Thai Binh trén mau phan ctia nguoi khoé manh, ty 1é nay 1a 66,7%
[13], trong khi ty 1& nay tai nghién ciru trén mau thu thap tai bénh vién ¢ Bén Tre
13 44,4% [4]. Day c6 thé 1a mot goi y cho cac nghién ctru tiép theo dé tim hiéu sau

hon vé 1y do dan dén su khac nhau nay.
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Trong d6 ty 1é vi khudn E. coli mang gen ma hoa sinh ESBLs & cac bénh
pham khac nhau 1a khic nhau, ty 18 cao nhat ¢ vi khuan E.coli trén mau bénh
pham cua triéu chimg tiéu chay (72,1%), sau d6 dén nhiém khuan tiét niéu
(22,1%), nhiém khuan da (5,1%) va viém phoi (0,7%). Tai Viét Nam, cac nghién
ctru vé vi khuan E. coli khang khang sinh & cong ddng chua c6 nhiéu, chi c6 mot
vai nghién ctru vé vi khuan E. coli ¢ trén mau phan cta nguoi khoé manh. Mot
nghién ciru tai Thai Binh ndm 2016 cho thay ty 1é mang gen ma hoa sinh ESBLs
& trén mau phan cia ngudi khoé manh 14 64,6%, kha twong dong voi két qua
nghién ctru ndy [246]. E. coli giy nhiém khuan tiét niéu va sinh ESBLs ciing dang
1a vin dé dang quan tam, ty 1¢ vi khuan E.coli sinh ESBLs ¢ nhiém khuan tiét niéu
cong dong ting & muc d6 toan cau. Tuy nhién rat it nghién ciru & Viét Nam thuc
hién trén mau nudc tiéu & nguoi bénh co triéu ching nhiém khuéan tiét niéu. O
nghién ctru nay ty 1 vi khuan E. coli tim thdy & mau bénh pham nhiém khuan tiét
niéu 14 25,3% trong d6 ty 18 vi khuan E.coli sinh ESBLs 14 22,1%.

Tur nhiéu nghién ctru khac nhau, ngudi ta nhan thdy rang gen mé hoa sinh
ESBLs rit da dang. Cac bao céo trude do da dé cap réng loai gen ma hoa ESBLs
phd bién nhat 1a SHV, TEM va CTX-M. Trong thap ky qua, cac loai TEM va
SHV dugc bao cdo la cic loai gen b-lactamase phé bién nhét, nhung gén day, loai
CTX-M di pho bién trén toan thé gidi so v6i cac kiéu gen SHV [186]. CTX-M
chiém vu thé ¢ nhiéu ving; mot sé bao cdo duoc thuc hién tir Iran (74%) [155],
Maroc, Béc Phi (70%) [186, 231] va An D6 (93,7%). Tuy nhién, nghién ctru hién
tai da chi ra ring gen TEM la gen chiém wu thé trong vi khuan E.coli mang gen
khang, da duogc ching thyc voi cac bao cao ciia mot s6 nghién ctru khac trude do
[168, 142,[31, 186, 231]. Gen TEM chiém uu thé & cac nudc chdu Au nhu Y
(45,4%) va Tho Nhi Ky (72,7%) [54]. Nghién ctru ctia ching tdi cling tuong tu
nhu cic nghién ctru nay TEM chiém uu thé (88,2%), sau d6 1a CTX-M (51%)
(Biéu d6 3.3).

Mot sb nghién ctru da bao cao sy déng tdn tai cia céc gen ma hod sinh
ESBLs khac nhau trong cung cac dong phan 1ap. Su déng tdn tai chinh cua ca hai
gen 1a CTX-M va TEM (41,8%) (Biéu d6 3.4) trong cac dong phan 1ap cta ching
t61. Két qua nay cling phu hgp v6i nhitng nghién ctru khac [243] ¢ Iran va & An
Do [245] d3 bao cao ca TEM va CTX-M 1a loai pho bién nhit.
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Khi phan tich qua giai trinh tu toan b hé gen cta vi khuan E.coli cho thiy
cac vi khuan phan lap & cong dong mang rat nhiéu cac gen khang cic nhém khang
sinh khac nhau va co ty 1& cic gen ndy twong d6i cao bao gdm Tetracyline,
Sulphonamide, trimethoprim, aminoglycoside déu cao hon 60% (Biéu do 3.8).
Két qua nay ciing twong déng voi mot sd nghién ctru vi khuan E.coli phan 1ap tir
nhiém khuédn cong déng ciia mot s nudc nhu Uganda [135], Nam A va cac nudce
chau Phi can Sahara [134] va Viét Nam [198]. Tuy nhién & nhitng nghién ctru nay
khong c6 su xuét hién ciia cac gen NDM, khang v6i carpabenem hay mer-1 khang
v6i colistin. Pidu nay tiép tuc ching minh sy lan truyén phirc tap cac gen khang
v6i cac loai khang sinh ding trong bénh vién va nhitng khang sinh cudi cling con
hiéu qua dé diéu tri cac nhiém khuan da khang tai bénh vién tai Viét Nam.

4.1.1.2 Thuc trang khang véi cac loai khang sinh cua E.coli phan 1ap duoc

Vi khuan E.coli khang véi cac loai khang sinh phd bién thuong dung tir
nghién ciru cta chung t6i dugc thé hién tai Biéu do 3.5, trong d6 92,3% khang véi
ampicilin, 21,9% khang v&i1 amoxicillin/acid clavulanic; vo1 nhom khang sinh
cephalosporin phd rong, 72,1% khang véi cefotaxim va 23,1% khang va 20,2%
trung gian voi ceftazidime. Ty 1¢ khang v6i khang sinh nhém Quinolon thé hé 2
ciprofloxacin ciing ¢ murc 38,5% va 16,3% ¢ trung gian. V61 nhom sulfamid, ty
16 khang khd cao & mic 552% voi khang sinh  két hop
sulfamethoxazol+trimethoprim. V61 nhom aminoglycoside, 28,8% khang véi
gentamicin. Két qua nay thap hon so véi cac nghién ctru tuong t tai Trung Qudc
clia cac tac gia Miao, Devi va cong su trén cac ching nhiém khuan khoi phat tai
cong dong [97, 183]. Tuy nhién so véi cac nghién ctru tuong ddéng & cac qudc gia
khac ngoai Trung Qudc thi két qua khang vé6i cac loai khang sinh & nghién ctru
nay cua chiing t6i lai cao hon nhiéu, ké ca cac qudc gia c6 thu nhap thip & Chau
A va Chau Phi. Nghién ctru tong hop nay cho thiy, 65% ching phéan 1ap khang
ampicillin, 67% vd&i1 trimethoprim, 66% va61 trimethoprim/sulphamethoxazole.
Kha ning khéng v6i cac aminoglycoside khac dugc thir nghiém 14 rat hiém (3%).
Tinh trang khang fluoroquinolon twong d6i khong thuong xuyén, 17% khang véi
norfloxacin va 8,4% khang véi ca norfloxacin va ciprofloxacin. Trong sd céc
khang sinh nhém B-lactam, khang ampicillin 12 phd bién (65%), nhung khang
ceftriaxone (3%), ceftazidime (3%) va cefepime (2%) 1a rat hiém [134] . Trong

khi do, nghién ctru cac ching nhiém khuan tir cong dong tai Han Quoc cua tac gia
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Kim va cong su cho thay ty 1& thdp hon rat nhidu. 30,2% khang ciprofloxacin.
Trimethoprim/sulfamethoxazole va fosfomycin cho thay ty 18 khang thudc tuong
tir nhu ciprofloxacin, 1an luot 14 31,8 va 28,2% [143]. Tai nghién ctru ndy caa Han
Quéc cho thiy trong s6 cac chung E. coli phan lap tir viém bang quang cip khong
bién chimg, ty 16 nhay cam véi cac khang sinh con cao: 38,5% nhay véi ampicillin,
80,7% mnhay vé&1 amoxicillin/clavulanate, 67,3% nhay vé1 trimethoprim/
sulfamethoxazole, 74,6% nhay v&i ciprofloxacin, 77,5% v6i levofloxacin, 86,0%
voi cefazolin, 86,1% voi cefazoli, 93,6% ddi voi cefpodoxime, 94,7% doi voi
ceftriaxone, 99,5% ddi voi amikacin, 80,9% d6i véi tobramycin va 76,6% ddi véi
gentamicin. Tuy nhién xu hudng khang ciprofloxacin ngay cang tang (24,8%) so
v61 cac nghién ctru tuong ty nam 2006 (23,4%).[247]

Két qua tir nghién ciru ctia chung toi ciing cho thay cao hon rat nhiéu so voi
céc nghién ciru tai cac qubc gia phat trién. Nghién ciru tong hop cuia tac gia Bryce
va cong su cho thdy, trong cac nghién ctru tir cac nudc OECD, ty 1¢ khang thudc
chung 1a 53,4% (khoang tin cdy 95% 46,0% dén 60,8%) ddi voi ampicillin, 23,6%
(13,9% dén 32,3%) ddi voi trimethoprim, 8,2% (7,9% dén 9,6%) ddi véi co-
amoxiclav, va 2,1% (0,8 dén 4,4%) ddi voi ciprofloxacin; nitrofurantoin thép nhat
13 1,3% (0,8% dén 1,7%) [66].

Mot nghién ctru tai Phap cua tac gia Massot va cong su cho thay, 29,7% s
chung da khang véi amoxicillin va 16,1% véi axit amoxicillin-clavulanic 23,3%,
v6i nhom  aminoglycosid, s6 chung dé khang véi streptomycin va chi 0,7% va
0,4% s6 chung khang v&i gentamicin, tobramycin va netilmicin twong tng. 15,8%
d6i voi cotrimoxazol va voi cloramphenicolin 7,2% [176]. Ciing tuong tu vay,
mot nghién ctru cua tac gia Croxall va cOng su tai Lon Don trén c4 bénh vién va
cong dong cho thidy mirc d6 dé khang cao nhat duoc quan sat ddi véi ampicillin
(45%), trimethoprim (41%), cefradine (26%) va ciprofloxacin (21%), c6 su khac
biét nhe giita muc do khang thudc ctia bénh vién va cong dong, khac biét nay
khong c6 ¥ nghia thong ké [92]. Mot nghién ciru tai Phap cho cua tac gia Ferjani
va cOng su tai Phap cho thdy Ty 1& dé khang cefotaxime (11,1%), ciprofloxacin
(19%), amikacin (3,2%), va cotrimoxazole (42,8%) [106].

Vi khuan da khang thuéc (MDR) da dugc cong nhan 1a mot trong nhiing
van dé stc khoe cong déng quan trong nhat hién nay. Hiép hoi cac bénh truyén

nhiém cta Hoa Ky cong nhan tinh trang khang thudc khang sinh 1a "mét trong
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nhimg mbi de doa 16n nhat ddi v6i sirc khoe con nguoi trén toan thé gigi"[44].
Mot s van dé chinh cua su nghiém trong do su gia tang ctia vi khuan MDR. Pau
tién va quan trong nhét 1a két qué ¢ nhitng nguoi bénh bi nhiém bénh véi vi khuan
MDR c6 xu huéng tdi t¢ hon so v&1 nhitng ngudi bénh bi nhiém cac sinh vat nhay
cam hon[274]. Ty 1é khang khang khuan ting cao cé tac dong dén tit ca cac khia
canh cua y hoc hién dai va de doa lam giam kha nang dat dugc cua nhiéu thanh
tiru, chang han nhu cham soc ung thu, cdy ghép va cac thu thuat phiu thuat[218].
Thir hai, chi phi gia ting 16n c6 lién quan dén nhiing bénh nhiém tring nay. Tai
Hoa Ky, chi phi chi tra thém hang nam lién quan dén nhiém tring do sinh vat
khang thudc so vdi sinh vat nhay cam duoc udce tinh tir 21 ty dén 34 ty USD[44].
Thur ba, su phé bién cta cac vi khuan MDR cu thé c6 lién quan chat ché dén viec
str dung khang sinh pho rong, ca theo kinh nghiém va diéu trj c6 bang chimg. Viéc
st dung gia ting nay dan dén ty 1& vi khuan MDR tham chi con cao hon, do d6
tao ra mot vong luan qu.’fm.

Pa khang 1a khang voi tir 3 loai khang sinh hodc nhiéu hon dinh nghia cia
CDC Hoa Ky [171]. Trong nghién ctru cuia chung to1, ty 1€ da khang cua cac chiung
vi khuan E.coli phan 1ap dugc chon dé phén tich 1a 58,7% (61/104) (Bang 3.6).
Pay 1a mot ty 1& kha cao so voi cac nghién ciru trén cac ching tir nhiém trung
cong dong. Nghién ctru cua tac gia Ukah va cong sy trén phy nit nhiém khuén tiét
niéu tai cong dong ctia Canada cho thiy ty 1& nay 1a 24,6% [262]. Trong khi mot
nghién ctru tai My cho thiy ty 16 MDR trén nguoi bénh nhiém tring mau méc tai
cong dong 1a 31-36% va giam vao mua hé chi con 11-14%[227]. Mot nghién ciru
tai Pai Loan trén miu phin & tré em cho thiy ty 1& nay 37%. [129].

Két qua nay ciing cao hon so véi mot sé qudc gia dang phat trién. So véi
két qua phan tich tong hop vé E.coli khang thudc trén tré em ctia Chau A va Chau
Phi ctia tac gia Danielle va cong su cong bd nam 2018, ty 1é MDR 1a hon mét nira
(52%) thap hon so v&i nghién ciru ciia chiing toi [134]. Tuong tu d6 1a két qua
nghién ctu tai An D9, Algeria, Uganda, ty 1& nay lan luot 1a 50%, 48,7%,
34%[178, 192, 290]. Tuy nhién so véi 1 sé qudc gia co tinh trang khang khang
sinh cao thi ty 1& cia nghién ctru nay thap hon. Mot nghién ctru tai Nepal cua tac
gia Ansari va cong sy trén 200 mau nhiém trung cong ddng bao gdm ca 4 loai

mAau nudce tiéu, mi, may va dom cho thay ty 16 MDR 1a 78% [47]. Nghién ctru cta
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tac gid va cong sy tai Iran trén nhidm tring nudc tiéu tai cong dong cho két qua
ty 1€ MDR 1a 64%. [174]

Thong thudng, vi khuan MDR ¢4 lién quan dén cic bénh nhiém tring bénh
vién. Tuy nhién, qua nghién ctru ny ciing gbp phan cho thiy E.coli da khang da
trg thanh nguyén nhan kha phd bién cua cac bénh nhiém tring méc phai trong
cong dong. Pay 1a mot diém quan trong vi sy 1ay lan trong cong dong ctia vi khuan
MDR dan dén su gia ting 10n dan sé co nguy co, va sau d6 1a sy gia ting sb ca
nhiém tring do vi khuan MDR. P c6 mot s6 nghién ctru nhat dinh xem xét cac
yéu t6 nguy co, co ché lan truyén cua vi khuan da khang thuc bao gém nhu tiép
xtic véi dich vu chim soc strc khoe, sy hién dién cua céac thiét bi y té trong nha,
chang han nhu dng théng tiéu, ng cho in, 6ng ndi khi quan va duong mach mau;
trang thai mién dich cta co thé, chang han nhu nhitng nguoi dugce ghép té bao gbc
tao mau hoac co quan khéc, va cac tinh trang bénh di kém khac, chéng han nhu
suy than; da timg st dung khang sinh hodc cic yéu t6 méi trudng thuan loi cho
viéc lan truyén vi khuan da khang [254, 265, 271]. Cac nghién ctru cling chi ra
rang co sy khac biét 1on gitra cac con dudng 14y lan vi khuan da khang thudc giira
cong déng va bénh vién do cac co ché tiém tang khac nhau cua vi khuén, dic tinh
khang cta vi khuan[271]. Ngan ngira su 1ay lan thém cua vi khuan MDR trong
cong dong 1a mot trong nhimng thach thuc sitc khoe cong dong cip bach nhat.
Khéng may rang, dit liéu qudc gia hodc tham chi khu vuc vé tinh nhay cam véi
thudc khang sinh thudng bi han ché. Ngoai ra, khi nhitng dit liéu ny c6 sin & mot
s6 hinh thuec, dix liéu dich té hoc kém theo thuong qua han ché dé xéc dinh nhiing
chung phan 13p nao thyc su co6 lién quan dén cong déng. Hon nira, thong tin 1am
sang noi chung 1 phan ndi cua tang bang chim va dé du thu hit sy cha ¥ cia cac
nha hoach dinh chinh sach. Do d6 s liéu tir nghién ciru ctia chung toi gop phan
ban dau vé ty 1é vi khudn E.coli da khang thudc tai cong dong. Can tiép tuc cac
nghién ctru theo ddi doc tim hiéu co ché lan truyén cta vi khudn da khang thudc
tai cong ddng va cac yéu td nguy co tai cong dong Viét Nam.

4.1.2. Pic diém khang khang sinh ciia vi khuan Klebsiella spp.

Klesiella spp. 1a vi khuan Gram 4m c6 mit trén toan ciu va 1a nguyén nhan
gay nhiém tring bénh vién, nhiém tring cong dong nhu ap xe gan, viém phoi,
nhiém khuan tiét niéu. Trong nghién ctru nay, ty 1& Klebsiella spp. phan lap duoc

tir cac mau thu thap duoc 1a 7,4%, cao nhét & mau phan 18/51 va mau nudc tiéu
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1a 14/51 & mAu ma va ty hau ty 18 thip hon. Pay ciing 1a mot ty 1é cao so vdi cac
nghién ctru trén cic mau cua ngudi bénh khong nam vién hodc & cong dong nhu
nghién ctru tai Nhat Ban (6,3%) [86], Ethiopia 5,7% [248], Tunisia la 5,2%, [175]
va mot nghién ctu tai Trung Qudc ty 18 nay chi 1a 0,5% [169] chung
K.pneumoniae phan 1ap dugc tir miu phan. Nghién ctu cho thdy ty 18
K.pneumoniae chiém da sb trong cac ching Klebsiella spp. phan 1ap dugc (chiém
72,5%). Ngoai ra con c6 cac loai khac 13 K.oxytoca, K.aerogenes, K.varicola. Két
qua ndy tuwong dong voi cac nghién ciu trude diy va trong y vin, ty 18
K.pneumoniae chiém da s6. Nghién ctru tai Mexico ty 18 K.pneuminiae 13 36/39
chung (92%) [112]. Mot nghién ctru & Anh cho thdy ty 18 K.pneumoniae la 60%,
Klebsiella varicola 13%, Klesiella oxytoca 7%, Klebsiella aerogenes 4% [166].
Do ty 1& K.pneumoniae cb6 mat chu yéu nén cta Klebsiella spp. trong cac nhiém
khuén bénh vién va cong déng nén hau hét cac nghién ctru tap trung vao tac nhan
nay [165, 221, 300]. Hon 1/3 s6 chiing dugc phan lap tir mau phan (35,3%), 27,5%
tir nude tiéu, 19,6% tir ty hau va 17,6% tir dich mu. Ty 18 Klebsiella spp. phan 1ap
tir cac loai mau bénh pham tir nghién ctru nay kha khac biét so vdi cac nghién ctru
khac. Mot nghién ctru tai Trung Qudc cho thay ty 1& Klebsiella spp. phan 1ap chu
yéu tir mau dom (73,9%) va nude tiéu 11,2% [300], trong khi sb liéu tir giam sat
tai Pai Loan cho thay céc chung phén lap chil yéu tir mau mau va mau nudc ticu
[165]. Mot nghién ctru theo ddi doc tai An Do cho thdy ty 1& phan lap ching E.coli
va Klebsiella spp. chu yéu tir mau nudc tiéu (91,1%), sau d6 1 tir mau dom, mau
mu va mau phan chi chiém (0,7%) [97].
4.1.2.1 Thue trang mang gen khang khang sinh ciia vi khuan Klebsiella spp.
Nghién ctru nay da minh hoa cac dac diém dich t& hoc va di truyén cua
ESBL-Kp gay nhiém triung khoi phat tai cong dong tai 8 dia diém ctia Viét Nam.
Két qua ctia chting toi cho thay ty 16 mang gen sinh ESBLSs tai cac ching thu thap
tir khoi phat tai cong dong 1a 41/51 (80,4%) (Bang 3.11). Pay 1a mot ty 16 thyc su
cao so v4i cac nghién ciru trén cong dong tai cac qudc gia khac nhu Pai Loan 13
11,9% nam 2012, My 1a 7,2% niam 2009-2011 [62, 165]. Piéu nay lam day 1én lo
ngai rang Klebsiella spp. mang gen khang khang sinh pho bién trong cong dong
d3 tro thanh mot thach thirc ddi véi viée kiém soat khang thude ¢ Viét Nam.
Klebsiella spp. mang gen ma hoa sinh ESBLs bao gém gen SHV 39/51
(76,5%), TEM. 12/51 (23,5%) va CTX-M 11/51 (21,6%) chiém da s6 (Bang 3.11).
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Két qua nay khong gidng véi xu huéng Klesiella spp gy nhiém trung cong dong
tai nudc lang giéng Trung Qudc va Pai Loan va mot sé nude chau Au cia tac gia
Jing, Lin va Cartia [70, 165, 300]. Tai cac nghién ctru nay, gen chiém da sb 1a
CTX-M sau d6 dén SHV va khong c6 su xuat hién ctia TEM. V&i Klebsiella spp.
nhiém tring bénh vién, xu huéng ciing twong tu, trong d6 gen CTX-M chiém da
s6 sau d6 dén SHV, bao gdm ca dit liéu caa Viét Nam tir nghién ciru giam sét ctia
nhiéu quéc gia trén thé giGi[137]. Piéu dang quan tdm, ¢ 1 ty 1 16n cac ching
Klebsiella spp. mang gen ma hod carbapenemase, day la mot gen khang thuong
chi xuét hién & trong bénh vién do khang sinh carbapenem la loai khang sinh diéu
tri trong bénh vién. Cac nghién ctru va céc s6 liéu giam sat & mirc sinh hoc phan
tir ctia vé tinh khang ctia Klebsiella spp. cia cac nhiém tring khai phat cong dong
trén thé giéi déu khong thdy sw xuit hién ciia gen nay [57, 140, 261]. Viéc xuat
hién gen khang carpabenem tai cong dong véi ty 16 khong nho nay ting mdi de
doa dang ndi 1én d6i véi stic khoe toan cau d6 1a lam ting ty 1& mac bénh va tir
vong cao cuia cic ngudi bénh nhiém Klebsiella spp. va ty 1¢ that bai trong diéu tri
do Klebsiella spp. khang thudc. Trong d6 K.pneumoniae 13 nguyén nhan gy ra
khoang mot phan ba tong s6 ca nhiém vi khuan Gram am trén toan thé gigi [195].
Hon nita, van dé nay cang trim trong hon do dai dich COVID-19 do viéc str dung
khang sinh ting manh. Cac nghién ctru gan day di bao cao ty 1é dong nhiém vi
khuan do K. pneumoniae gy ra & nguoi bénh COVID-19 (55,6%), dic biét 1a &
cac don vi cham so6c dac biét [75].
4.1.2.2 Thuec trang khang véi cac loai khang sinh ctia vi khuan Klebsiella spp.

Két qua nghién ctru cho thidy 100% vi khuan Klebsiella spp. khang voi
amoxicilin (Biéu d6 3.10), ty 1¢ nay twong dong vdi cac nghién ciru khéac trong
khu vyc nhu & Dai Loan, Trung Qubc, An D9, 100% cac ching vi khuan
Klebsiella spp. phan 1ap dugc déu khang vai khang sinh nay [60, 70, 112, 165].
Trong khi nhém amoxicillin + clavunia trong nghién ctru nay la 66,7% va kha cao
s0 v6i cac nghién ctiru khac, mic du ty 16 nay khac nhau & cac cac qudc gia khac
nhau, Bosnia and Herzegovina (44,5%) Mexico (43,5%), Uganda (36%), Ethiopia
(32,1%). Tay Phi (30,3%), Iran (30%) B6 Dao Nha (12%) va Pai Loan (10,5%)
[60, 70, 94, 112, 165, 173, 192, 248].

Ty 1¢ khang véi khang sinh cephalosporin thé hé 3 1a 37,3% (Biéu d6 10)

cao hon so v6i nghién ctru tai Mexico (35,8%), Bosnia and Herzegovina (20,3%)
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Ethiopia (17,9%), Pai Loan (12,7%), B6 Pao Nha (6%) [70, 94, 112, 165, 248].
Trong khi & Thuy Si ty 1¢ khang v&i cephalosporin thé hé 3,4 1a 2,9% niam 2009
va 4,4% nam 2016 [297]. Ty I¢ khang con cao hon ¢ ceftazidime 49% va ty 1€ nay
cao hon so v&i nghién ctru tai cac qudc gia dang phat trién khac nhu Iran (42,7%),
Bosnia and Herzegovina (29,33%) Mexico, Ethiopia, (17,9%) va Bai Loan 10,7%
[94, 112, 173, 248].

25,5% Klebsiella spp. khang v61, nhom khang sinh quinolon, tuong duong
vo1 nghién ctru & Ethiopia (25%) [248], cao hon so v&i nghién cliru tai Iran
(16,1%), Uganda (10,7%) va bai Loan 1a 15%, Thuy Sila 11,4% nam 2016 [165,
173, 192, 297]. 39,2% Klebsiella spp. phan lap tir nghién ctiu nay khang véi
sulfamethoxazole + trimethoprim, cao hon so véi nghién ctu tai Iran (32,9%)
[173] Dai Loan (24,1%), Bosnia and Herzegovina (26,14%) [165], Thuy Sila 10-
11% [297], tuy nhién thap hon nhiéu so véi nghién ciru tai Uganda (69%) [192]
va thdp hon so v&i 1 nghién ciru phan tich tong hop tai khu vic Tay Phi (58.4%
(95% CI1 22.6-89.8%))) [60, 248]

Pang qua tim 1a nhom khang sinh carbapenem, két qua tir nghién ctru nay
cho thiy 13,7% Klebsiella spp. khang v6i meropenem, tuy nhién ty 1¢ trung gian
v6i khang sinh nay rat cao, 1én t6i 31,4% (Biéu do 10) cao hon rat nhiéu so voi
nghién ctru tai Pai Loan (0,7%) [165] va B6 Pao Nha (0%) [70], Bosnia and
Herzegovina (1,3%) [94]. Trong khi d6 nhém Aminoglycoid co ty 1€ khang khac
nhau giita hai loai khang sinh GEN (47,1%). Két qua ndy cao hon nhiéu so véi
cac nghién ctru khac tai Mexico, ty 1¢ khang véi khang sinh nay chi 1a 17,9%
[112]; tai Uganda (11%)[192] va Pai Loan 15,5% [165], B6 Pao Nha 10% [70].
Tuy nhién v61 khang sinh khac cua nhom aminoglycosid la amikacin, thi nghién
ctru nay vi khuan Klebsiella phan lap dugc con nhay véi khang sinh nay, trong
khi d6 cac nghién ctru tai cac qudc gia khac, amikacin ciing bat dau c6 ddu hiéu
khang, ty 1€ 2,5% & Mexico, Bosnia and Herzegovina [97] va 5,3% & Dai Loan
[165].

Qua day cho thdy vi khuan Klebsiella spp. phan 1ap duoc tir cac nhiém
khuan & cong ddng tai Viét Nam da phan c6 ty 1é khang véi cac loai khang sinh
kh4 cao hon so véi nghién ciru tai 1 s6 qudc gia trén thé giéi. Diéu nay cho
thy thyc trang khang cua vi khuan Klebsiella spp. & ngoai bénh vién voi cac loai

khang sinh ¢ nuéc ta. Két qua nghién ciru 1a mot kénh tham khao cho cac bac si
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diéu tri cho ngudi bénh ngoai tru trong bdi canh qubc gia chwa c6 du diéu kién
thyc hién lam khang sinh d6 vai toan bo cac nhiém tring trude khi ké don khang
sinh.

Trong nghién ctru ndy co su so sanh giita cac mién, Klebsiella spp. khang
vo1 hai loai khang sinh c6 sy khac biét theo mién, d6 1a khang caftazidime cao
nhat & mién Bic (68%), tiép d6 1a mién Trung (36,8%) va thap nhat & mién Nam
chi ¢6 14,3%. Sulfamethoxazole + trimethoprim ciing twong tu, cao nhat & mién
Bic (64%) va mién Trung 21,1%, mién Nam khong c6 chiung niao khang v6i khang
sinh ndy. Meropenem c6 ty 1¢ khang cao nhit & mién Bic 16% va tuong ty & mién
Trung (15,8%) va khong véi mién Nam 1a 28,6% va mién Trung 1a 26,3% (Biéu
d6 3.11). Chung t6i khong c6 dir liéu nghién ctru tai cong dong Viét Nam dé so
sanh, tuy nhién ddy 1a mot goi ¥ cho cac nghién ctru tiép theo dé tim hiéu nguyén
nhan cua ty 1¢ khang cia mién Nam thap hon rat nhiéu so v6i 2 mién Bic va mién
Trung, dac bi¢t la so véi mién Bic.

Ty 18 cac chung vi khuan Klebsiella da khang 12 47,1% (24/51 chung) (Biéu
d6 3.12), day 1a mot ty 1& da khang cao tai cong dong. Mot nghién ctru tong hop
gan day cua tac gia Nur va cong su vé ty 1& K. pneumoniae nhiém khuan bénh vién
trén toan thé gidi cho thay ty 1& nay trung binh 1a 32,8%. Trong d6 c6 nhiing
nghién ctru chi ra ty 1& cao nhat 1a 98,1% va thip nhat 1a 3,1% [184]. Dic biét
Klebsiella spp. da khang dang dugc coi 1a thach thic 16n trong nhiém khuan bénh
vién, khé diéu tri va ty 1é tir vong cao 1én téi 40-50% [289]. Vay véi ty 1¢ da khang
cta Klebsiella spp. tir nhiém khudn cong déng nay 1a twong d6i cao va dang bao
dong t6i cac bac sy diéu tri, cic nha xay dung chinh sach, cic nha nghién ctru
khoa hoc trong viéc tim hiéu sau vé nguy co va su lay lan cta Klebsiella spp. da
khang va giam thiéu su lan truyén cta chung nay.

4.1.3. Mot s6 yéu t6 lién quan dén tinh trang mang gen khang khang

sinh & cong dong

Khang khang sinh 1a mot van dé toan ciu nghiém trong & cac qudc gia bat
ké murc thu nhap va gy ra ganh ning 16n vé mit tai chinh va 1am sang. Vi khuan
da khang phat trién ¢ bat ky qudc gia hodc khu vuc nao di dugc ching minh 13
lay lan nhanh choéng, va tinh trang khang thudc 14 dugce cong nhan 1a mot van dé
dugc goi 1a Mot stc khoe. Ty 1¢ khang thuc khang sinh cao hon & mét s6 qudc

gia thu nhép thdp va qudc gia thu nhap trung binh. Chat lugng quan tri, chi tiéu
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cong cho y té, nghéo doi, gido duc va co sé ha ting cong cong duoc biét 1a co anh
hudng dén két qua strc khoe. Tuy nhién, cac nghién ctiru déu chua duoc ngoai suy
ra quy md toan cau [88]. Do d6, tai mdi qudc gia, cac dit liéu vé cac yéu td anh
huong dén sy 1ay lan cua vi khuan khang khang sinh 1 kénh quan trong nham
kiém so4t duoc tinh hinh khang thudc tai qubc gia. Trong nghién ciru ctia chiing
t6i phan tich mot sd yéu t6 dugc xem xét co lién quan dén tinh trang mang gen
khang khang sinh. Cac yéu t6 lién quan phan tich trong nghién ctru ctia chiing toi
bao gdm ngudn nude sinh hoat, dugc tu van khi mua thudc tai hiéu thude.

Nhitng nguoi sdng ¢ gia dinh c6 dung nudc giéng dao/giéng khoan cho an
udng c6 nguy co mang gen khang khang sinh thap hon 0,4 1an so véi nhimng gia
dinh dung nudc may hodc nudc mua (Bang 3.15). Két qua nay ciing dugc ghi
nhan tuong ty theo mot bao cdo phan tich da bién vé cac yéu td nhan hoc va xa
hoi hoc lién quan dén khang khéng sinh cua toan cau. Céac yéu té diéu kién song,
co so ha tng va vé sinh méi trudng duoc coi 13 yéu td quan trong c6 lién quan
dén tinh trang khang khang sinh [88]. Trong nghién ciru ctia chiing toi chi ra rang
str dung nudc giéng dao, giéng khoan c6 nguy co thap co nhiém vi khuan khang
khang sinh thap hon so véi st dung nudc may va nuéc mua. Vi khuan khong séng
6 1ap ma dé dang phat tan ra khép thé g161 bdi con nguoi, dong vat, thuc vat, dat,
nude va khong khi. Nhimng quan tdm gan day cho thay rang nudc uéng chinh la
con duong chinh truyén vi khuan gay bénh cho nguoi. Nude bao gdm ca nude da
xtr 1y van c6 thé nhidm vi khuan mang gen khang thudc va vi khuan nay s& vao hé
tiéu hoa. Diéu nay co6 thé dan dén sy trao d6i gen voi vi khuan (vi khuan chi hodc
gy bénh) di co trong rudt ngudi dong vat. Ngoai ra, nude duoc st dung dé tudi
cdy cho dong vat va con ngudi, lam 6 nhiém cac san pham ciing c6 thé dan dén
sy xam nhap ctuia nguoi/dong vat vaoi cac sinh vat khang thude khang khang sinh
[107]. Mac du TCYTTG va cac quéc gia da dua ra cac chinh sach manh mé tap
trung vao viéc quan 1y sir dung khang sinh & bénh vién, cong doéng va trong chin
nudi tuy nhién khang khang sinh 1 van d& mot strc khoé, bao gom ca yéu té moi
truong do do viéc tiép tuc déy manh cai thién diéu kién séng va v¢ sinh moi truong
1a bién phéap song hanh.

Nguyén nhan cta tinh trang khang thudc ¢ cac nudc dang phat trién rat
phuc tap va co thé bat ngudn tir thyc hanh ctia cac nhan vién y va hanh vi caa

nguoi bénh doi vai viée st dung thudc khang sinh cling nhu chuoi cung irng thuoc
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khang sinh trong cong dong. Mot s6 yéu td nay bao gdm thyc hanh ké don khong
phu hop, gido duc ngudi bénh khong day du, viée ban thude khang sinh trai phép,
thiéu co ché quan 1y thudc hoat dong thich hop va viéc sir dung thudc khang sinh
khong do con nguoi sit dung nhu trong chdn nu6i. Trong nghién ctru ciia chiing
t6i cho két qua viéc ngudi dan str dung khang sinh c6 sy tu van ctia ngudi ban
thudc c6 nguy co mang gen khang khang sinh cao hon (Bang 3.15) [52]. Nghién
ctru & Ba Vi trén 823 tré nam 2007 cho thay viéc tim kiém dich vu y té tai bat ky
co s y té ndo: hidu thudc, phong kham cong hay tu déu 1am tang kha nang sir
dung khang sinh trong diéu tri viém dudong ho hip cap nhe; va 82% trudng hop
str dung khang sinh khong can thiét 1a theo 16i khuyén cta ngudi cung cap dich
vu y té [126]. Vi vay c6 thé thay rang kién thirc, thuc hanh cta nha cung cap dich
vuy té tac dong truc tiép té1 viée sir dung khang sinh cia nguoi dan trong cong
dong. Vi vay néu nha cung cip c6 kién thirc, thuc hanh khong tét trong sir dung
khang sinh s& dan t6i thuc hanh sai trong cong ddng va lam tang nguy co khang
khang sinh trong cong dong. Cuing véi nhitng phan tich vé st dung khang khang
sinh khong theo don & trén, két qua nghién ciru dua thém bang chimg cho cac nha
xay dung chinh sach dé c6 nhitng chinh sach va bién phéap can thiép phu hop.
4.2. Thue trang kién thirc va sir dung khang sinh ciia ngwdi bénh va gia dinh
ngudi bénh dén kham tai tram y té xa
4.2.1. Kién thirc vé khang sinh va khang khang sinh ciia nguoi bénh
dén kham tai tram y té xa

Mot bang ching toan ciu quan trong da chi ra rang cong dong noéi chung
dong mot vai tro trong viéc gia tang va lan rdng tinh trang khang khang sinh [96,
122, 295]. TCYTTG di xac dinh ba van dé chinh can su tham gia ctia cong dong:
cai thién kha ning tiép can cic co so y té, giam viéc sir dung khang sinh khong
can thiét, thyc hién day di liéu trinh diéu tri va khong cho nguoi khac dung thude
hodc gitr lai thuéc con thira cho 1an ém sau. TCYTTG ciing kéu goi cac nudc
thanh vién thyc hién cac can thi¢p gido duc cho nguoi bénh va nguoi dan noi
chung nham hop 1y hoa viéc sir dung khang sinh dé chong lai tinh trang khang
thudc [206]. Vi vy, nang cao kién thic cong dong va thay doi thai 6 cua ho ddi
vo1 viée st dung khang sinh s€ 1a mot chién lugc ban dau rat quan trong dé duy
tri hieu qua cua khang sinh. Tuy nhién, co nhiéu su khac biét trong viéc st dung

khang sinh trén toan cau va viéc di€u chinh céc can thi€p gido duc doi hoi sy hiéu
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biét vé kién thirc, thai d6 va hanh vi ciia cong chung ddi véi viée sir dung khang
sinh & mdi quéc gia. Mac du mot ) nghién ctru da x4c dinh viéc sir dung khang
sinh, kién thirc, thai do va hanh vi cta dan sé chung trén toan thé giéi [45, 101,
152, 180, 181], nhung theo hiéu biét cua ching t61 chua c6 nghién clru trén dién
rong vé sb liéu tai Viét Nam.

Két qua cua nghién ctru nay vé kién thirc cua nguoi bénh dén kham tai tram
y té cho thiy phan 16n cac ddi twong tra 101 sai vé dau hiéu bénh can sir dung
khang sinh (57% sai) va nhan thirc vé tic dong cia viéc str dung khang sinh trong
chdn nuoi té1 khang khang sinh (72,6%). Chi c6 57% nguoi duge dan dugc hoi
tra 101 khang sinh dé diéu tri vi khuan hoic khong biét diéu tri cho vi khudn hay
vi rat. Hat hoi/sdé mili/dau dau/cim 1 nguyén nhan phd bién ma ngudi dan cho
rang co thé dung khang sinh dé diéu trj (46,5%), sot (42%) va dau co/xuong/khép
(15%) (Bang 3.17) . Cac nghién ctru khac ciing chi ra ring cim 13 nguyén nhan
pho bién dé dung khang sinh. Tuy nhién & nghién ctru ndy, ty 1& cao hon nhiéu so
vo1 nghién ciru ¢ Thai Lan, cim 1a 27%, dau hong 16,8% va st 13 19,2%, cao
hon khi so sanh véi cac nghién ctru khac dugc thuc hién & Yogyakarta (29,0%),
Kuwait (29,8%), Han Qudc (30,6%) [50, 144, 287]. Hon nita, nhiéu nguoi van
nghi rang thudc khang sinh c¢6 thé day nhanh qua trinh chita ho hodc s6 mili va
nén ding thudc khang sinh cho tat ca cac bénh. Nhitng dir liéu d6 cho thay ngudi
tra 1i thiéu kién thirc vé vai trd cua thudc khang sinh trong diéu tri cac bénh
truyén nhiém no6i chung. Hon nita, cac can bd y té ciing co vai trd trong viéc ngin
ngira va kiém soat sy lay lan cia tinh trang khang thudc khang sinh, chang han
nhu bang cach dam bao viée sir dung thudc khang sinh mot cach than trong cling
nhu gido duc ngudi bénh vé tinh trang khang thudc khang sinh, su nguy hiém cua
viéc lam dung thudc va tim quan trong cta viéc ngin ngira nhiém tring [209].

Xét vé kién thirc theo cac ving mién, kién thirc & mién Béc lai thap nhat
trong sd ba mién (30,2%), va mién Nam cao nhat (49%). Tuy nhién, thuc hanh
cia mién Bic lai t6t hon so v6i mién Nam (31,8% so véi 6,6%) va so v6i mién
Trung (31,8% so v6i 11,8%) (Bang 3.17). Két qua nay cho chung ta thay, viéc
thuc hanh st dung khang sinh c6 thé phu thudc vao nhiéu yéu td khac, bao gém
su san co, thun tién cta cac dich vu y té, chi phi cac dichvuy té...[126], dac biét
& cac nude dang phat trién va noi mic d bao phil ciia bao hiém y té thap. Day la

van dé€ can nghién ctru ky dé dua ra cac chuong trinh can thiép hi¢u qua. Nghién
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ctru cho thdy mot sb yéu t6 lién quan téi kién thuc, thuc hanh vé st dung khang
sinh va khang khang sinh. Céc yéu t6 vé trinh d6 vin hoa, nghé nghiép va thu
nhap tot c6 kién thirc va thuc hanh tot hon vé sir dung khang sinh va khang khang
sinh. Méi lién quan nay twong ddng véi két qua nghién ciru cia ving Tay Nguyén
Viét Nam, Thai Lan va mot s6 nghién ctru khac & ca cac nude phat trién[179,
267].

Tuy nhién & mot khia canh khac, kién thirc tét hon vé khang sinh dugc ky
vong sé& cai thién thyc hanh dbi véi viéc sir dung khang sinh vi n6 giup moi nguoi
hiéu rd hon vé vai trd ctia khang sinh va nhitng tac dong tiéu cuc cia viéc str dung
sai muc dich. Dé thay ddi hanh vi, moi nguoi can biét hau qua cda hanh vi cua
minh. Thiéu kién thirc clia cong dong vé thude khang sinh c6 thé khién sb lugng
ngudi tu dung thude cao [152]. Két qua cua viée sit dung khang sinh va hiéu biét
vé khang sinh trong nghién ctru nay ctia cic mién cho thdy mién Bac c6 kién thirc
thap hon va str dung khang sinh nhiéu hon. Mic du khi dua vao mé hinh phén tich
ho6i quy khong cé y nghia, c6 thé do ¢& mau con chua di. Vi vy, dé ngin ngira
viéc tu dung thudc khang sinh va thay d6i théi quen khong lanh manh nay, can
xay dung cac chuong trinh gido duc da dién nham nang cao kién thirc cong dong
vé thudc khang sinh va nang cao nhén thirc ctia cong dong vé tinh trang khang
thudc khang sinh.

Antibiotics: Handle with Care” 13 chién dich do TCYTTG phat dong nhan
Tuan 18 Nhan thirc vé khang sinh Thé gidi dau tién vao nam 2015. Chi dé cia
chién dich phan anh thong diép hudng téi cong dong rang khang sinh 1a mot nguén
tai nguyén quy gi va can dugc bao ton. Chung nén duogc s dung dé diéu tri cac
bénh nhiém trung do vi khuén, chi khi dugc chi dinh bdi bac si dugc hanh nghé.
Thudc khang sinh khong bao gid dugc chia sé hodc dé danh cho twong lai. Tuy
nhién, trong nghién ctru ndy, 69,1% s6 ngudi dugc hoi cho rang “co thé s dung
khang sinh ma khong can don ciia bac si”, 56,9% s6 nguoi duoc hoi cho rang “KS
nén dugc dy trit tai nha”. Pay 1a mot yéu td can chu y trong cic xdy dung truyén
thong cho ngudi dan va ca cac can bo y té.

4.2.2. Thyc trang sir dung khang sinh & cong dong.

Theo nghién ctru cua chung t61 tinh hinh sir dung khang sinh & ngoai cong
dong 1a kha pho bién. Ty 18 sir dung khéng sinh trong 3 thang 1a 37,5% va trong
gia dinh cta nguoi bénh 13 54,6%. SO lan st dung khang sinh trung binh 1
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lan/thang (Bang 3.18). Két qua nay tuong tu so v6i diéu tra cia TCYTTG & céc
nuée khu vuc va & Viét Nam nim 2015 [208], cao hon so véi diéu tra trong quan
thé dan sd ndi chung & Malaysia (16,5% trong vong 4 tudn) [163] va Serbia va
Barbados (19%). Ty 1¢ nay thap hon so véi bao cdo & Ai Cap, ty 18 sir dung khang
sinh trong 01 thang qua 13 54% [139]. Nghién ctru & Kuwait cho thiy hon hai phan
nam (n = 226; 45,7%; CI: 41,2-50,2) trong sb ho bao cédo viéc str dung khang sinh
theo chi dinh tur hai dén nam lan trong nam qua, 31,7% mot lan, 4,6% sau dén
mudi 14n va 3,6% nhiéu hon 10 1an [50]. Pac diém sir dung khang sinh nay khac
biét rd rang gitra cac mién va co y nghia théng ké. Mién Bic co ty 18 sir dung
khang sinh cao nhét (92,8%), trong khi mién Trung va mién Nam 1a 72,4% va
72,9% (Bang 3.18). Py 1a dic diém theo mién dang chu y dé tim hiéu thém céc
yéu t6 lién quan dén viéc sir dung khang sinh nhiéu & khu vuc mién Bic dé tir d6
xay dung cac chuong trinh can thiép nham lam giam ty 1& st dung khang sinh &
cong dong. Noi chung lai, két qua nghién ciru cho thay ty 18 sir dung khéng sinh
& Viét Nam 1a cao. Mic du nam 2015 két qua diéu tra cuia TCYTTG d3 cho théy
ty 1€ cao nay, tuy nhién cac chuong trinh can thi€p, cac chinh sach lam gidm ty 1€
sir dung khang sinhchua cho thiy hiéu qua. Viéc sir dung khang sinh & ngudi tai
cong dong goép phan khong nho vao sb luong khang sinh sir dung cua qudc gia.
Viét Nam dugc ghi nhan 1a quéc gia st khang sinh cao nhat khu vuc bong Nam
A (30 DDD/1000/ngay) va ciing 13 qudc gia trong nhém c6 ty 1é sir dung ting
nhanh nhat, tir 59% nim 2000 dén 74% nam 2018 [65]. Trong khi d6 mbi quan
hé gilra viéc st dung khang sinh va su phat trién va lan truyén cua khang khang
sinh d4 c6 nhiéu tai liéu ghi nhan [40, 114, 269].

Két qua ctia nghién ctru cho thiy ¢ gia dinh viéc str dung khang sinh & tré
em 13 pho bién 44,8% (642/1432) (Bang 3.19). Két qua nay twong duong vai két
qua nghién ctru & cac nudc dang phat trién khac [76, 120]. Tac gia Lasson va
cong su tai Ba Vi, Ha Noi cho thay két qua twong tu vé ty 1& s dung khang sinh
& tré em rat cao trong vong 1 thang trudc thoi diém nghién ciu [154]. Ty 18 st
dung khang sinh & tré em cao ciing dugc giai thich véi Iy d6 1a cac bénh truyén
nhiém & tré em dudi 5 tudi cao hon so voi ngudi 16n, dic biét & cac qudc gia co
thu nhap thap. Mot ude luong toan cau vé luong khang sinh sir dung ¢ cac qudc
gia c6 thu nhap thip cao gip doi so véi cac qudc c6 thu nhap cao [146]. Diéu nay

c6 thé phan nao ching minh 1y do st dung nhiéu khang sinh & tré em hon.
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Khang sinh sir dung chin nudi chiém sd luong 16n trong lugng khang sinh
dugc sir dung ¢ cac qudc gia. Két qua cua nghién ctru cho thiy 34,2% ho gia dinh
duoc hoi o str dung khang sinh trong chin nudi (Biéu do 3.15). Do nhu cau ngay
cang tang trén toan cau ddi voi protein dong vat, do d6 gia ting viéc st dung trong
chin nuéi, 1a mbi quan tdm dang ké de doa cua tinh trang khang thudc. Sir dung
thudc khang sinh & dong vat c¢6 lién quan dén nhiém tring khang thudc & dong
vat va nguoi. Khang sinh st dung trong dong vat duoc ude luong 1a cao hon rat
nhiéu 1an so v&i khang sinh str dung cho ngudi va sy khac biét 1a hau hét khang
sinh str dung cho dong vat dé ting trudong va phong bénh hang loat. Nhimg cach
nay thudng str dung thong qua thirc dn trong chian nuéi, tic dong truc tiép vao hé
tiéu hoa va co liéu thap do d6 né thuc day sy tién hoa cua dé khang. Nhimg yéu
t6 nay cho thiy dong vat 1a 6 chira cac gen khang khang sinh nhiéu hon tir nguoi
[268]. Do d6 vao thang 9 nim 2016, Pai hoi ddng Lién hop qudc dd cong nhan
viéc sir dung thudc khang sinh khong phu hop ¢ dong vat 1a nguyén nhan hang
dau lam ting khang thudc va dua ra cdc hanh dong nham 1am giam tinh trang st
dung khang sinh & dong vat bao gdm viéc cam sir dung khang sinh trong thirc an
cho dong vat. Viéc dung stir dung khang sinh trong thirc an chan nu6i da thyc hién
dau tién & Dan Mach va cac nude chau Au. Viét Nam cling da thuc hién viéc dung
st dung khang sinh trong thirc an chan nudi tr ndm 2018 trong Luat Chan nudi
[8]. Tuy nhién s6 lieu nghién ctru cho théy trén thuc té viée st dung khang sinh
trong thirc dn cho viéc phong bénh va ting truéng van ton tai voi ty 1é cao. Do d6
cac chuong trinh truyén thong cho ngudi chian nudi, nguoi ban thude thu y 1a hét
strc can thiét cling nhu viéc kiém tra, giam sat viéc thuc thi cac quy dinh cta nha
nudc.

Khang sinh diéu tri nhiéu triéu ching khac nhau trong gia dinh. Pho bién
nhit trong gia dinh vAn dung dé diéu tri cho cac bénh nhidm trung. 69,3%
(993/1432) s6 ngudi duge hoi tra 10i gia dinh sir dung dé diéu tri cho diéu trj cac
bénh nhiém trung, tuy nhién ty 1é ndy & mién Bic 1a 59,8% cao hon hin so voi
mién Trung (16,4%) va mién Nam (23,8%). Tuy nhién c6 mot ty 1é cao 39,5%
(565/1432) s6 nguoi duoc hoi tra 101 gia dinh str dung khang sinh dé diéu tri cac
triéu ching hét hoi, s6 miii, dau ngudi (Bang 3.19). Ty 1& st dung khang sinh
khong hop 1y nay cao hon so véi bao cédo cia TCYTTG [286]. Pa phan ngudi sir
dung khang sinh trong khoang thoi gian tir 5-7 ngay (chiém 76,4%). Nhiéu nghién
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clru trude day da ghi nhan cac yéu t6 lién quan dén viée str dung khang sinh khong
pht hop bao gdm vin hoa, tinh trang gido duc, tudi, bao hiém y té va mirc d6 hai
long va1 dich vu chdam soc stre khoe, va bao quan thudc khang sinh tai nha [256].
Do d6, cac bién phéap can thiép tap trung vao cong dong nhu cai thién kha ning
tiép can cac dich vu y té, giam str dung khang sinh khong can thiét, diéu tri day
du va khong dung chung thudc v6i ngudi khac can duge trién khai.

Viéc ty dung thudc khang sinh khong theo don cua bac si 13 hién twong kha
phd bién dic biét & cac qudc gia dang phat trién. Viéc tu dung khang sinh c6 lién
quan dén nguy co str dung thude khong phu hop, khién ngudi bénh dé bi tuong
tac thude, che giéu cac triéu chung cua bénh tiém an va phat trién sy khang thube
ctia vi khuan. Thue hanh st dung thude khong phu hop thuong gip trong viée tu
mua thudc bao gém thoi gian diéu tri ngan, khong du liéu, dung chung thudc va
tranh diéu tri khi cai thién cac triéu ching bénh. Két qua trong nghién ctru nay
cho thay ty 1¢ st dung thudc khong theo don (self-medication) 1a 30% & d6i tugng
nghién ctru va 35,8% ¢ gia dinh cta ho trong 3 thang trudc thoi diém nghién ciru.
Ty 1€ dung lai don cua nguoi khac 1a 9,6%. Ty 1€ st dung khang sinh khong theo
don nay khac nhau giira cac ving mién ctia Viét Nam (Biéu d6 3.14). Mot nghién
ctru tong hop nam 2015 cua tic gia Moses Ocan va cong su phan tich trén 34
nghién clru cat ngang véi thoi gian nhé lai tir 2 tuan dén 1 nam vé sir dung khang
sinh khong theo don ciia bac si cho thay ty 1& nguoi tu sir dung khang sinh khong
theo don & cac nude c6 thu nhap thip va trung binh 1a 38,8%[204]. Vay ty 18 sir
dung khong theo don ¢ trong nghién ctru cta chung toi thip hon khéng dang ké
so voi ty 1& ctia nghién ctru tong hop nay. Mot nghién ctu tong hop duoc
TCYTTG thyc hién & cac qubc gia Chau A v6i 19 nghién ctru cit ngang & céac
qudc gia, ¢& mau cua cac nghién ctru dao dong tir 110 dén 29.960 mau, véi thoi
gian nhd lai tir 1 thang dén 1 nam. Két qua cho thiy ty 1& st dung khang sinh
khong theo don ctia bac sidao dong tir 7,3%-85,59% va ty 1€ trung binh 1a 42,64%.
Vay voi cac nghién ciru 6 thiét ké tuong tu thi ty 18 nay cao hon so voi nghién
ctru cua chung to61 [197].

Tuy nhién so sanh voi cac sé lidu nghién ctru ctia chung toi xét vé tinh
trong dong cua ddi twong nghién ciru 13 nguoi dan & cong dong thi ty 1& cua
nghién ctru nay 1a cao so voi cac nghién ciru trong ti ciia cac qudc gia trong

nghién ctru nhu Indonesia, Butan, Bangladesh. Nghién ctru ciia Mohitosh Biswas
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va cong sy trén 1300 ddi tugng ngudi dan & mot thanh phd phia Bic Bangladesh,
ty 1€ sir dung khang sinh khong theo don cua bac sy tai day 1a 26,69% [61]. Mot
nghién ctru cit ngang & Butan nam 2014 trén 692 nguoi dén kham tai 5 bénh vién
cho két qua ty 1& ngudi sir dung khang sinh khong c6 don ctia bac sy chi 1a 23,6%
[263]. Mot nghién ciru cit ngang khac cua Aris Widayati va cong sy & 625 ho gia
dinh ciia 1 thanh phé ¢ Indonesia cho thay ty 1¢ ty sir dung khang sinh ma khong
c6 don cua bac sy trong 4 tuan chi c6 7,3% [287].

Mot s6 nghién ctru khac cua cac qudc gia trong khu vuc Chau A cho thay
ty 1€ str dung khéang sinh khong theo don cta bac si cao hon nghién clru cia ching
t6i. Nghién ctru cit ngang cua tac gia Kurniawan va cong sy tai 1 huyén khac cua
Indonesia nam 2015 trén 400 nguoi trén 18 tudi cho thay ty 1é sir dung khang sinh
khong theo don cta bac sy trong 6 thang trude thoi diém nghién ctru 18n téi 45%
[152]. Mot nghién clru cat ngang khéac tai An Do nam 2014 trén 792 ddi tuong
cho thy ty 18 str dung khang sinh khong theo don ctia bac sila 39,1% [109]. Trong
khi d6 1 nghién ctru cit ngang tai Han Qudc nim 2007 cua tic gia Kim va cong
su trén 1197 d6i twong trén 18 tudi cho ty 18 46,9% [144].

Két qua trong nghién ciru nay cling twong dong voi mot s6 nghién ciru khac
trong tu & mot s6 qudc gia dang phat trién nhu Thai Lan, Jordan. Nghién ctru tai
Thai Lan cta tac gia Kanjanachaya Sirijot trén 396 ngudi trén 18 tudi cho thay ty
1€ mua khang sinh khong c6 don cua bac sy la 37,37% [249] va nghién clru ¢ 1
thanh phd & An Do cua tac gia Akram Ahmad trén ¢& miu 600 nguoi cho ty 1
33,5% s nguoi thudng xuyén mua khang sinh khong theo don cua bac sy [33].
Tuy nhién ty 1¢ sir dung khang sinh khong theo don cuia bac sy rat thap ¢ cac qudc
gia phat trién chi tir 1%-4% [116].

Tai Viét Nam, nghién ctru vé ty sir dung thudc khang sinh khong theo don
ctia bac si khong c6 nhiéu. Cac nghién ctru phan tich tong hop vé st dung khang
sinh khong theo don va ty ké don déu khong c6 s6 liéu tir cac nghién ciru cia Viét
Nam [204, 260] trr mdt nghién clru cua tac gid Junko Okumura ndm 2002 cho
thdy ty 1& nay chi 1a 12,7% trén nhom phu nit nong thon cua 4 tinh Nghé An,
Thanh Hoa, Can Tho va Pong Thap [205].

Tu dung thudc khang sinh ¢ thé dan dén céc tac dung khong mong mudn,
chang han nhu giam hiéu qua va toi t& hon tinh trang 1am sang va da tré thanh

mot yéu td quan trong thuc day su khang thude cua vi khuan [229]. Hau qua nhu
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vay co thé gdy nguy hiém dén strc khoe cia ca nhan nguoi tu chira bénh ciing nhu
toan xa hoi. Cac van dé lién quan dén viéc tuy mua thudce khang sinh, dic bi¢t 1a &
cac nudc dang phat trién, rat phuc tap vi ching c6 lién quan dén cac van dé khac,
chang han nhu nghéo d6i, thiéu kha ning tiép can thudc va thong tin lién quan
dén thudc, chat lugng co s¢ y té kém va viéc thuc hién yéu kém quy dinh lién
quan dén thudc. Vi du, gi6i han vé quyén dugc mua c6 lién quan dén viéc tu mua
thudc khang sinh trong cong ddng dan cu & Kerala An D6 [239], nguoi 16n goc
Latinh & Hoa Ky [172]. Ngoai ra, vi tiét kiém, ngudi nghéo c6 thé mua khong du
lugng thube khang sinh khong duogc ké don. Ho c6 thé bi budc phai mua thube
khang sinh khong can don véi gia thip o cac ki-Ot thong thudng (tirc 13 v6i nhitng
ngudi ban khong chuyén), c6 thé 1a thude kém chat lwong hodc hang gia. Cac van
dé khac lién quan dén chat luong kém va kha nang tiép can dich vu y té khong
day du ciing ton tai, chang han nhu thoi gian chd doi, ngudn cung cp thudc han
ché, trinh d6 chuyén mon khong duoc chﬁp nhan cua cac chuyén gia y té tai cac
co s& y té, chi phi van chuyén cao dé dén cac trung tdm y té, va khong c6 bao
hiém y té [118, 239]. Nhitng van dé nhu vay thyc su thuyét phuc moi nguoi tu
dung thudc thay vi tim kiém su tu van y té. Trong nghién ctru nay, chiing toi chua
dé cap dén cac nguyén nhan cua viée sir dung thudc khong theo don. Tuy nhién
theo s6 liéu tir nghién ciru nay, voi mot ty 18 16n ngudi dan sir dung khong theo
don, can thiét phai c6 cac nghién ctru tim hiéu cac mo hinh sir dung thubc khang
sinh va cac yéu t6 lién quan dén viéc sir dung d6 1a diéu can thiét dé cai thién viéc
sir dung thudc khang sinh phut hop. Nhiing thong tin dich t& hoc nhu vay rat hitu
ich trong viéc hudng dan xay dung cac can thi¢p gido duc [115], dac biét 1a dé
hiéu 16 cac hiéu qua cua viéc st dung khang sinh, x4c dinh cac nguyén nhan co
thé xay ra va xac dinh muc tiéu cta cac can thiép trong tuong lai [201].
4.3. Méi lién quan vé kiéu gen ciia cac chiing vi khuin phan lap dwoe véi cac
chiing da tirng phat hién ra & Viét Nam va trén thé giéi
4.3.1. Moi lién quan vé kiéu gen giira cac chiing vi khuin E.coli phan
lap dwoc trong nghién ciru va véi cac vi khuén E.coli phan lap
dwoc tai Viét Nam va trén thé gioi

Escherichia coli 1d mot trong nhiing vi khuan khang thudc dang rat duoc

quan tdm trén toan thé gidi. Loai vi khuan nay khong chi 1a nguyén nhan hang

dau cua cac bénh nhiém trung qua thyc pham ma con dai dién cho mgt nguén du
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trir chinh ciia cac gen khang thuéc (ARGs) do kha ning tich liiy ARGs cao, chu
yéu 1a thong qua chuyén gen ngang. Ngoai ra, E. coli 3 dugc phat hién c6 vai tro
quan trong trong viéc pho bién cac gen khang thudc nhu blaNDM-1, mer, va/hodc
tet (X3) (X4); nhitng ARGs nay lam trung gian cho viéc khang nhirng khang sinh
cudi cung (carbapenems, colistin va tigecycline) & vi khuan gram am, diéu nay c6
thé dan dén viéc khong c6 sin thudc khang vi sinh vat & ca ngudi va thude thi y.
Ngoai ra, E. coli san sinh ESBLs cling 1a mot van dé stc khoe toan cau 16n. Do
do, E. coli thuong dugc st dung nhu mot d4u 4n sinh hoc dé giam sat cac khang
thude & cac trang trai chan nudi va hoac trong bénh vién [217].

Trong d6 cac nghién ctru mirc d§ sinh hoc phéan tir [a mgt trong nhirng k¥
thuat quan trong trong theo ddi su lan truyén cua cac vi khuan khang thuéc. MLST
trinh bay dit liéu vé mdi quan hé di truyén giita cac ST ctia cac ching E.coli. Trong
nghién ctru ctia chung t6i két qua phan tich cdy phat sinh loai da chi ra méi lién
hé gan giii vé mit kiéu gen gitra cac chung vi khuan nghién ctru dugc phan lap tir
cac loai mau bénh phém khac nhau va cac dia ban nghién ctru khac nhau. Céc
ching nay c6 ca ¢ trén cung mdt dia phuong nhu Hai Duong (chung AHDPHO3
va AHDMU12), mic du trén cac loai mau bénh phém khac nhau. Mot s chung
thudc ciing mot ST va ¢o sy gan giii vé& mit di truyén nhung dén tir cac dia phuong
khac nhau nhu Khanh Hoa va Ha N1 (AKHPH15 va AHNOIPH16) hay Ha Noi
va Ha Nam (AHNOTH22 va AHNAPH48) cho thay su xuét hién cua cc ching
E.coli ¢6 mang gen khang thudc & mot sb tinh thanh cta Viét Nam.

Phén tich tiép theo vé ST trong nghién ctru ctia chiing toi cho thidy ST10
chiém da s6 (23%) va c6 mit & cac cong dong nghién ctiru khac nhau va cac ching
& cac dia diém khac nhau cling kh4 twong dong vé cac kiéu gen khang thude. ST10
co6 mat ¢ 3 dia phuong (Ha No1, Khanh Hoa, Bén Tre) ciia ca mién trong dia diém
nghién ctru chirng to chung E.coli thuoc ST10 da luu hanh va lay lan gitra cac
cong dong Viét Nam. Hon nita cac ching E.coli thuoc ST ndy mang nhiéu loai
gen khang khang sinh cta cdc nhém khac nhau va hau hét mang gen CTX-M bao
gém 3 bién thé CTX-M-15, CTX-M-27, CTX-M-55 va nhiéu cic gen khang
khang sinh nhém khic tetracycline (tetA), macrolide (mphA),
trimethoprim-+sulfonamides (sull, sul2, sul3, dfrA17), phenicols (floR) va 71%
1a cac ching da khang. ST10 thuoc CC10 va 1a mot ST dang luu hanh trén thé

gidi. Quan trong hon 13 ST10 luu hanh nhiéu & cong dong va duge tim thay nhiéu
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o lon, ga va nguoi chdn nudi ¢ trang trai do d6 chung E.coli thuoc ST10 dang
duogc thé gidi xem xét 1a chung c6 kha ning 13y lan cao tir dong vat nhu lon, ga
sang ngudi [36, 51, 217]. Mot s6 nghién ciru tai Viét Nam gan day tiép tuc clng
cd thém gia thuyét vé viéc ST10 c6 kha ning lay lan cao tir dong vat sang ngudi.
Két qua ctia tic gia Bich va cong su nghién ciru trén nhém cong dong bao gdbm ca
mau nguoi va dong vat, cho théy xuét hién chung E.coli thuoc ST10 tir cac mau
clia ca ngudi va vat nudi tai mot cong dong nghién ctru [277]. Tac gia Ngoc,
Truong va cong su [198, 261] thyc hién nghién clru trén nhoém ngudi bénh nhiém
tring cong dong va cac vat nudi, thuc pham cho thiy co sy xuat hién chiung E.coli
thudc ST10 trén mau ctia ngudi bénh nhidm trang nudc tiéu tai cong dong va mau
tir ga, lon tai cong dong d6 va déu mang céc bién thé gen khang CTX-M tuong
d6ng nhu nghién ctru ctia chiing toi. Nghién ctru cua tac gia Ngoc, Truong va cong
su dugc thyc hién ¢ 1 dia phuong nhét dinh va nghién ctru cua ching to1 bod sung
thém cac dia phuwong luu hanh ching ST10 & cac mién khac nhau. Pay ciing 1a
mot bang chimg cho cac nha hoach dinh chinh sach c6 co so dé thiét 1ap giam sat
cac ching E.coli khang thudc bang tiép can MSK theo huéng din cuia TCYTTG
cho ca nganh 3 linh vuc y té, ndng nghiép va méi truong va 1a mot trong nhing
chi s6 quan trong khi xay dung Chién lugc qudc gia vé phong chong khang thude
giai doan 2020-2030 [211]. Do su phirc tap va phd bién cta E.coli khang thude
nén t6 TCYTTG da dé cap “Huéng din 3 vong do TCYTTG long ghép giam sat
toan cau vé E.coli sinh ESBLs” (Tricycle protocol). Tir gidm sat ndy s& ky vong
réng dir liéu téng hop va két hop dugc thu thap theo ting linh vuc s€ dugc phan
tich dé mé ta cAc mé hinh hién tai va su phat trién cua su Xuét hién va phé bién
toan cau cua E.coli sinh ESBL. Thong tin thu dugc tur dac diém phan tir cia cac
chung phan 1ap s& giup hiéu rd hon vé su xuét hién va cac con dudng lan truyén
KKS. Phuong phép nay ciing s& cho phép phat hién cac xu hudng vé sy phd bién
cua E.coli sinh ESBsL trong ting linh vyc trong ba linh vuc va theo thoi gian, cho
phép danh gia hiéu qua cua cac bién phap can thi¢p dugce thyc hién dé kiém soat
khang khang sinh. “Tricycle protocol” cung cip cho cac qudc gia mot hé théng
giam sat doc dé danh gia tdc dong cua cac bién phap can thi€p dugc ap dung nhu
mot phan cua ké hoach hanh dong quéc gia.

Ba dong ST pho bién tiép theo trong nghién ciru ciia chiing t6i d6 1a ST131,
ST38 va ST226, lan lugt chiém 10%. Day 1a 3 dong ST ciing da pho bién ¢ Viét
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Nam va trén thé gigi. Cac chiing trong nghién ciru ctia chiing t6i déu mang nhiéu
gen KKS va 1a cac chung da khang. E. coli ST131, mdt chung dai dich trén toan
thé gidi, chii yéu gy nhiém tring da khang va c6 lién quan dén CTX-M-15
Nghién ctru cia chiing t6i ciing c¢6 két qua twong tu nhu cac nghién ciru trén thé
gidi. Trong d6 c6 2 chung tai 2 dia phuong khac nhau kha tuong dong vé kiéu gen
d6 1a tir Ha Noi va Ha Nam. Hai chiing déu mang gen 2 gen sinh ESBLs bao gom
CTXM-15 va OXA-1, va nhiéu gen khang khang sinh nhém khac nhu nhom,
tetracycline (tetA), macrolide (mphA), trimethoprim+sulfonamides (sull,
dfrA17) va déu khang v6i nhiéu loai khang sinh thr nghiém (>4 nhém). Céc
plasmid cta hai ching nay ciing gidéng nhau. Chting to hai chiing nay c6 kha ning
cao 1a ¢ chung mot ngudn 1ay. Ha Noi va Ha Nam 14 hai dia phuong gan nhau,
do d6 kha ning c6 chung ngudn lay 13 hoan toan c6 thé xay ra, bao gdm ca nguy
co lay chung tir cac co sd y té hodc tir cong ddng hodc ngudn thyc pham... Do d6
cac nghién ciru tiép theo dé tim hiéu rd hon cac ngudn lay, dudng lay cua cac
chung khang nay 14 can thiét dé giam nguy co va ty 1¢ 1ay nhiém. Tuy nhién nhing
nghién ctru & Viét Nam gan day cho thidy ST131 khong con 1a ST phd bién cia
E.coli tai cong déng va it ¢co nguy co lay tor dong vat hon so vo1 ST10 [194, 267,
284].

Trong cac ching ST226 c6 2 chung kha twong dong nhau vé kiéu gen,
plasmid va déu tir mot dia phuong 1a Hai Duong. Hai chung déu mang gen 2 gen
sinh ESBLs bao gdom OXA-1 va nhiéu gen khang khang sinh nhom khac nhu
nhom, tetracycline (tetB), macrolide (mphA), trimethoprim-+sulfonamides (sull,
dfrA17), phenicols (catA), aminoglycoside (adA1, aadA5) va déu khang v&i nhiéu
loai KS thir nghiém (>4 nhom), va déu nam trén plasmid IncB/O/K/Z, kich thudc
ctia plasmid hoan toan giéng nhau. Hai chiing nay chi khac nhau gen CTX-M bién
thé, mot chung mang CTX-M-14, mot ching mang CTX-M-27. Diéu nay co thé
thdy rang hai chung nay c6 kha ning rat cao tir mot nguon lay.

Nhiing tién bo cong nghé mai vé gen, phén tich dit lidu, tin sinh hoc va céc
ngudn dit 1iéu méi di tao co so cho cac phuong phap hay nhat dé tién hanh giam
sat trong pham vi Mot stc khoe. Tuy nhién, v6i viée sir dung ngay cang nhiéu cac
ky thuat WGS, can c6 su hop tac sau va tich hop hon véi cac to chirc trong qudc
gia cling nhu cac qudc gia khac dé dam bao viéc so sanh dé dang hon va co y

nghia hon.



141

4.3.2. Moi lién quan vé kiéu gen giira cac chiing vi khuin
K.pneumoniae phan 13p dwgc trong nghién ciru va véi cac vi
khuin K.pneumoniae phan lap dwgc tai Viét Nam

Klebsiella spp. 1a mot trong nhiing vi khuan Gram 4m c6 ¥ nghia lam sang
quan trong trén toan cau. Theo ddi cac sinh vat khang khang sinh 1a mot trong bén
hanh dong cdt 16i duoc dé xuat trong ké hoach hanh dong khang khang sinh cua
CDC Hoa Ky nham han ché sy xuét hién va lay lan cia vi khuan khang khang
sinh. Do d6 chung t61 thyc hién gidi trinh tu toan by hé gen ciia mdt ) chung
duoc lya chon dé co buc tranh rd rang hon vé cAu trac sinh hoc phan tr cua vi
khuan phan 1ap duoc tir cac nhiém tring cong dong, c6 hay khong mdi lién quan
gifra cac kiéu gen cua cac chung phan lap dugc tai cac dia ban khac nhau va véi
cac chung di dugc phan lap tir cac nghién ciru trude tai Viét Nam va trén thé gidi
dé tir d6 c6 nhirng bang ching nham dua ra bién phap, chinh sach can thiép phu
hop va mang tinh tong thé hon trong nd lyc 1am cham sy phat trién cia cac vi
khuan khang voi cac loai khang sinh dang c6 hién nay ¢ Viét Nam va trén thé
gidi.

Trong 9 chung lya chon phan tich, 8 chung la K. pneumoniae va 1 chung la
K.aerogenes. Ching K.aerogenes khong mang bat ctr gen khang thudc nao va con
nhay v6i cac loai khang sinh cephalosporin thé hé 3 va cac khang sinh dong khac.
Diéu nay cung cb thém rang K.pneumoniae dang quan ngai nhat ca vé doc luc gay
bénh va mutrc 46 khang thube trong cac loai Klebsiella spp. [64, 127].

Phén tich phylogenetic cho thiy & K.pneumoniae xuat hién da dang cac
ST15 (2 chung déu ¢ Thira Thién Hué), ST16 (1 chung ¢ Can Tho), ST273 (1
chung), ST1886 (1 ching), va 3 loai méi chua xac dinh. Chung to6i khong tim thay
cac nghién ctru phan tich sinh hoc phan tir dén loai & cac nhiém khuan cong dong
¢ Viét Nam. So sanh véi cac chung K.prneumoniae dugc phan tich tir cdc nghién
cuu & cac bénh vién & Viét Nam cho théy, c6 3 ST da dugec mo tad & cac nghién
clru tai céc bénh vién 1a ST15, ST16 va ST273. ST15, ST16 dugc tim thiy nhiéu
hon ¢ trong cac nghién ctru tai cdc bénh vién [125, 199, 232, 272]. ST273 chi théy
& 1 nghién ciru [124]. Trong khi ST1886 chwa thiy xuat hién trong cac sd liéu
nghién ctru tai Viét Nam ma xuat hién ¢ nudc lang giéng Trung Qudc [299].

ST15 1a mot loai da khang thudc nguy co cao véi cac gen ma hoa
carbapenem nhu blaKPCs, blaNDMs hay blaOXAs. Céac vu dich do ST15 OXA-
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48 gay ra dugc bao cao ¢ Phap va Tay Ban Nha sau d6 nam 2005 Diancourt va
cong su da phat hién ST15 c6 mat & mot s6 nude chau Au khac va sau do chung
nay da lan ra khap thé giéi [158]. Cac chung ST15 phan 1ap thudng mang cac gen
sinh ESBL bao gdm CTX-M, SHV-28 cac bién ching TEM va quan trong 1a mang
cac gen ma hod sinh carbapenem khac nhau nhu KPCs, OXA-48, NDMs and
VIM-4 [222]. Tai Viét Nam, nam 2017 tac gid Tatsuya Tada va cong su thuc hién
nghién ctru NGS trén cac chung K.pneumoniae phan lap tai mot bénh vién cho
thdy sy xuat hién cta da s6 ST15 [257]. Céc nghién ctru gan day tiép tuc ching
minh su ton tai ctia ST15 trong bénh vién trén khap ca nude. Cac ching ST15 nay
mang nhiéu cac gen khang khac nhau va dic biét cac gen sinh carpabenem nhu
KPC, NDM-1, NDM-4, OXA [125, 199, 232, 272]. Trong nghién ctru nay cua
chiing toi, sy xuat hién ciia ST15 mang gen NDM-4 va mang nhiéu loai gen
khang nhiéu nhém khéng sinh khac nhau nhw betalactamase, quinolon... ,
tai cong dong chirng té c6 lay lan nhit dinh giira cAc chiing tai bénh vién va
cong dong tai Viét Nam. Hai ching ST15 mang cac gen khang trén cac plasmid
khac nhau cho théy réng plasmid nay dugc thu nhan mdt cach doc 1ap khong lién
quan vé mit phat sinh loai, 6 chira va dic diém sinh hoc cua plasmid khang
carbapenem nay can duoc nghién cru thém, vi nhitng plasmid nhu vy co thé lay
lan sang cac dong K. pneumoniae khac hodc cac thanh vién cua
Enterobacteriaceae thong qua truyén ngang.

Diac biét, ST16 cling duge bao cao gﬁn day ¢ hai vu dich tai 1 bénh vién
mién Nam cua Viét Nam va trudce day tor cung mdt bénh vién vao nam 2013 va
2014, ciing nhu cac bénh vién khac & mién Nam Viét Nam [199]. V& mat 1am
sang tai bénh vién cho thiy cac ching K.pneumoniae ST16 da khang gay tir vong
cao. Diéu quan trong 1a chung K.pneumoniae ST16 phat hién tir nghién ctru ctia
ching t61 cling mang gen khang carpabenm OXA-181 tuong tu nhu chung phan
1ap tai vu dich ¢ bénh vién. Diéu nay ching minh rang ST16 nay c6 thé da duoc
duy tri cic bénh vién Viét Nam va xuét hién ca & cong déng, dac biét 1a khu vuc
mién Nam. Viéc thudng xuyén chuyén ngudi bénh ning qua cac khoa khac nhau
trong cing mot bénh vién va giita cac bénh vién khac nhau c6 thé 1a mot yéu tb
quan trong gop phan 1ay truyén mam bénh nay. Tuy nhién cic ching ST16 phan
1ap tir cac 6 dich gan day di c6 kha ning khang sau rong v6i hau hét cac loai thude

thuong duoc str dung dé diéu tri nhiém tring K. pneumoniae [199], diéu nay cé
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thé 1a do sy thich nghi lau dai véi viéc sir dung KS trong bénh vién. Trong nghién
clru ndy, viéc tim thay ST16 trong cong dong lam ting thém su lo ngai vé chiing
ST16 da khang xuat hién va lan truyén trong cong dong va la mdi quan tam Ién
ctia van dé y té cong cong. Hon nita chung phan 1ap duoc tir nghién ctru ctia chiing
to1 mang plasmid IncX3, trong khi chung tir hai hai vu bung phat thudc cac dong
khac nhau va ca hai déu chira plasmid IncF/bla OXA-181. Piéu d6 cho thay rang
plasmid nay duoc thu nhan mot cach doc 1ap khong lién quan vé mit phét sinh
loai, 6 chira va dic diém sinh hoc cua plasmid khang carbapenem nay can duoc
nghién ctru thém, vi nhimg plasmid nhu vy co6 thé lay lan sang cac dong K.
pneumoniae khac hodc cac thanh vién cta Enterobacteriaceae thong qua truyén
ngang. Dén nay, K. pneumoniae ST16 khong phai 1a mot chung thudng duoc bao
c40; tuy nhién, cac nghién ctru gan day cho thay ST16 1a mot chung qudc té méi
n6i thuong xuyén biéu hién tinh trang khang carbapenems, va 1a nguyén nhan gay
ra mot s6 dot bung phat bénh vién véi ty 1€ tir vong 1én dén 75% [46, 105]. Hién
nay, nguoi ta biét rat it vé cau trac quan thé va cac yéu td dich t& hoc tao diéu kién
cho su 13y lan ctia chung nay. Do d6, can vu tién diéu tra thém céc chung hoi ciru
tai cac bénh vién ¢ cac dia phuong khac va phat trién giam sat dua trén mang ludi
bénh vién va cOng déng dé theo ddi su tién trién va lay truyén cua chung ST16 va
cac cac chiing nguy co cao quan trong vé mit dich t& hoc va 1am sang.

Khac véi su pho bién cia ST15, ST16 thi ST273 14 chung xuat hién rai rac
& mot sd qudc gia. Tuy nhién gan day ST273 da xuat hién tai Philipines, quc gia
lang giéng Trung Qudc va tai mot bénh vién ¢ Viét Nam [87, 124, 167]. Tuy nhién
& cac qudc gia nay, ciing chi ¢ bao cdo ca bénh. Ca bénh tai Philippines 13 mot
nhiém tring bénh vién v6i K. pneumoniae khang carpabenem. Phan tich chung
nay cho thay ching ST273 mang cac gen mi hoa sinh carbapenemase khac nhau,
bao gém blaKPC, blaNDM-1, va blaVIM, va dugc cong nhan ST273 1a c6 kha
ning gy dich cao[87]. Trong khi d6 phan tich ca bénh tai Trung Qudc gan day
cho thay chiing thuéc ST273 ¢6 mang gen blaNDM-1 va blaIMP-4. Bén canh do,
chung nay con mang 24 gen KKS cua cac nhém khac nhau bao gdm khang
aminoglycoside (aac (3) -IId, ant (3 ") - Th-aac (6 ') - 1Id, aacA4, aadA1, aadA16,
aph (3') - Ia, strA va strB), B-lactam (blaCTX-M-3 va blaSHV-115), fosfomycin
(fosA), macrolit (mph (A)), phenicol (floR), quinolon (ogxA , ogqxB, qnrB va

qnrS1), rifampin (arr3), tetracycline (tet (A)), sulfonamides (sull va sul2) va
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trimethoprim (dfrA7, dfrA14 va dfrA27). Bao c4do ca ¢ Viét Nam cua tac gia Aki
va cong su cho thdy ching thudc ST273 mang gen tmexCDI1-toprJ1 khang
tetracyline[124]. Tai nghién ctu cia chung t61, ching K.pneumoniae thujc
ST273 mang cid gen ma hoa sinh carbapenemase 1a NDM-4 va 11 gen khac
nhau bao gdm gen khang aminoglycoside (aph (3 ') - Ib, aph(6)-Id, rmtB,], -
lactam (blaTEM-1 va blaSHV-67), fosfomycin (fosA6), macrolit [mph (A)),
phenicol (floR), quinolon (qnrB1, gepAl), sulfonamides (sul2). Pang quan tam
1a chung nay khang véi tit ca cc loai KS ma nhom nghién ctru 1am thir nghiém,
bao gom ca colistin. Dy thyuc sy 1a méi quan ngai va thiic day cac nghién ctru
chuyén sau hon tim hiéu vé co ché khang cua chung nay dé han ché sy lay lan
trong cong dong va bénh vién va tiép tuc giam sat theo ddi sy xuat hién cia cac
chung nay.

ST1886 duoc xac dinh 1an dau tién tai mot bao cdo cua tac gid Ana
M.Ocampo va cong su tai Comlombia nim 2016 trén cadc mau thu thap tai 4 bénh
vién nam 2012-2014[203]. Sau d6 khéng c6 nhiéu bao cao vé chiing mang
ST1886 trén thé gioi, dén nam 2020 tai Trung qudc, tic gia Ling Zeng va cong
su bao cdo 39 chung phan tich tai 11 bénh vién tai Trung Quéc trnam 2016-2018
cho thiy ST1886 1a mot trong nhung chung phd bién va dtng tha 3 sau ST11 va
ST23. Trong khi cac ching ndy chi yéu mang gen KPC va ¢6 1 s6 mang ca hai
gen KPC va NDM [299]. Chua c6 nghién ctru nao bdo cdo chung K.pneumoniae
thudc ST1886 tai cac nghién ctru & cong ddng. Trong khi nghién ctru trén mau
nhiém tring khoi phat tai cong dong cua chung toi dd xuat hién ching
K.pneumoniea thugc ST1886. Pay 1a mdt ngudi bénh thudc dia ban nghién ciu
tai tinh Ha Nam, nguoi bénh c6 triéu chitng nhiém trung tiéu hod. Phan tich NGS
cho thdy ching mang nhiéu gen khing cta nhiéu nhém khac nhau bao gdm
aminoglycoside (aph (3 ') - Ib, aph(6)-Id, AR-3,), B-lactam (blaDHA-1 va
blaSHV-80), fosfomycin (fosA6), quinolon (qnrBl, gacE), trimethroprim-
sulfonamides (dfrA1,sul2). Phan tich kiéu hinh cho thdy déy ciing 13 1 ching da
khéang tuy nhién van con nhay véi nhém amikacin, meropanem va colistin. Chiing
toi ciing khong tim thiy nghién ciru trén bénh vién ¢ Viét Nam cé xuét hién
cac chiing thudc ST1886. Do d6 chung ta can tiép tuc thuc hién cac giam sat mirc
d6 sinh hoc phan tir dé tim hiéu thém vé ngudn gdc va phuong thirc lan truyén cua
chung thudc ST1886 nay.
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4.4. Han ché ciia nghién ciru va dé xuat nghién ciru tiép theo

Nghién ciru v6i muc tiéu trién khai & mot sb tinh dé c6 s liéu trén toan qudc.
Tuy nhién do han ché vé ngudn luc nén ¢& mau cho mdi dia diém va mdi bénh
lwra chon t6i thiéu va nghién ciru can thém diéu tra vién tir cac dia phuong dé trién
khai do d6 c6 sai s6 nhat dinh tir nguoi thu thap thong tin do d6 c6 mot ty 1¢ nhat
dinh s6 phiéu diéu tra khong du thong tin va phai loai bo khoi nghién ctru.

Do han ché vé& ngudn lyc nén cac xét nghiém khong c6 kha nang thuc hién
toan b, viéc lya chon mau xét nghiém co thé dan dén viéc han ché nhat dinh vé
btic tranh tong thé cua ciu triic toan bd hé gen ciia nhitng ching vi khuan thu thap
dugc tir nghién ctru ciing nhu cac vi khuan khac thu duge tir nghién ciru ¢6 ganh
nang bénh tat cao.

Pay 1a nghién ctru cat ngang do d6 cac yéu to lién quan c6 thé 1a nhitng goi
¥ dé cho cac nghién ctru dé khang dinh cac méi lién quan nay.

Trén co so han ché trén, ching t6i dé xuat cac nghién ciru sau hon tim hiéu
vé su khéc biét vé dic diém su dung khang sinh theo c4c vung mién, dic diém vi
khuan khang khang sinh theo cic ving mién ciing nhu cac nghién ciru dé khang
dinh cac mbi lién quan dé dua ra cac bang chig cho viéc 1ap chinh sach mot cac
xac thuec.

Can thyc hién tiép cac nghién ctru sinh hoc phan va khang khang sinh cta
cac chung vi khuan thu thap dugc tir nghién ciru dé thay rd hon ganh niang vé
khang khéng sinh tai cong dong.

4.5. Pong gop cuaa nghién ciru

Pay 14 nghién ctru du tién ciia Viét Nam nghién ctru trén ngudi bénh nhiém
trung cong dong trén nhiéu dia diém khac nhau cta ca 3 mién Bic, mién Trung
va mién Nam va danh gia ¢ cac khia canh y té cong cong khac nhau bao gom kién
thirc vé khang sinh va thuc hanh sir dung khang sinh tai cong dong, dic diém
khang khang sinh cta vi khuédn E.coli va Klebsiella spp. bao gom céc yéu to vé
kiéu gen, kiéu hinh va loai.

Nghién ctru d3 cho thiy birc tranh vé cac gen khang thudc va muc do khang
v6i cac loai khang sinh ciia hai loai vi khuan pho bién va quan trong & cong dong.

Nghién ctru da cho két qua vé kién thirc cia ngudi dan vé sir dung khang
sinh, mot yéu td quan trong gop phan vao viéc sir dung khang sinh hop 1y va giam

sir dung khang sinh trong cong dong.
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Nghién ctru da xac dinh dugc mot s6 cac ST cua cac chung E. coli,
Klebsiella pneumonia mang gen ma hoa sinh ESBLs, carbapenemase dang luu
hanh trong cong dong va nhiing goi ¥ cho méi lién quan giita cac chung da luu
hanh hién tai & cong déng va bénh vién. Pay co thé 13 mot bang ching dé xay
dung céc chinh sach va can thi¢p téng thé & ca bénh vién va cong déng.
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KET LUAN

Nghién ctru thue trang khdng khdng sinh ciia vi khudn 6 ngwoi bénh dén

khdm tai tram y té xd 6 Viét Nam ching t6i c6 két luan sau day:

1. Pic diém khang khang sinh ciia mét s6 loai vi khuan thuong giip ciia nguoi

bénh dén kham tai tram y té xa mot s6 tinh Viét Nam nim 2018-2019: Vi
khuéan E.coli va vi khuan Klebsiella spp. 14 2 trong cac vi khuan khang khang

sinh phd bién tai cong dong.

e Pic diém khing khang sinh ciia vi khuin E.coli phan 1ap dwoc tir nhiém

tring cong dong.

E.coli mang gen khang khang sinh trong cdc mau phan 1ap tir cdc nhiém trung
tai cong ddng co ty 1é cao va mang nhiéu gen khang cac nhom khang sinh
khac nhau va c6 su khac nhau & cac mién: 60,8 % chung E.coli mang gen
khang khang sinh. Ty 1€ E. coli sinh ESBLs khac nhau giita cac dia phuong:
& mién Nam (30%), mién Béc (71,7%) va mién Trung (61,1%). Dic biét co
mot ty 18 nhét dinh (4,6%) mang gen ma ho4 sinh carbapenemase.

E.coli khang cao v&i nhiéu loai khéng sinh hién dang sir dung tai cong dong
va bénh vién: 92,3% khang v&i ampicillin, 72,1% khang véi cefotaxime,
38,5% vi khuan E.coli khang véi ciprofloxacim va 16,3% & trung gian, ty 1¢

khang kha cao 55,2% v&i sulfamethoxazole + trimethoprim véi.

Diic diém khdng khdng sinh ciia vi khudn Klebsiella spp. phan 1ap dwoc tir

nhiém trung cong dong.

Ty 1€ mang gen khang khang sinh tai cac Klebsiella spp. thu thip tir cac
nhiém trung khoi phat tai cong dong rat cao 88,2%, bao gdm gen ma hoa
sinh ESBLs- SHV, TEM va CTX-M va gen ma hoa sinh carbapenemase 1én
t6i 21%. Ngoai ra con mang nhiéu gen khéng khang sinh & cac nhom khac
nhu OXA, tet, sul, mph.

Klebsiella spp. phan 1ap duoc tir cac nhiém trung cong dong khang véi cac
loai khang sinh dang sir dung rat cao: hoan toan khang véi véi ampicillin va
2/3 khang véi khang véi amoxicillin + clavulanic; 37,3% - 49% khang véi
cephalosporin thé hé 3; Pang cht y 1a 13,7% khang voi meropenem, mot

khang sinh nhom carbapenem.
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Diéu kién sinh hoat, vé sinh méi truong, vai tro cua hiéu thudc tai cong df‘mg
1a nhitng yéu té 6 lién quan dén nguy co mang gen khang khang sinh ¢ cong
dong.

2. Kién thire sir dung khang sinh ciia ngudi bénh dén kham tai tram y té xa
mot s6 tinh Viét Nam nim 2018-2019.

- Kién thtrc vé str dung khang sinh & ngudi tham gia nghién ctru con han ché
64% sd ngudi duoc hoi c6 kién thire chua dat so véi danh gia.

- Thuec trang st dung khang sinh & cong dong kha phd bién: 37,5% sb nguoi
dugc hoi co sir dung khang sinh va 30% nguoi st dung khang sinh khong
theo don cua bac si. Str dung khang sinh trong chin nudi ciing phd bién
37,6%, trong d6 & mién Trung 77,7% st dung khang sinh trong chin nuoi dé
phong bénh.

3. MJi lién quan vé kiéu gen giira cac chiing vi khuin E. coli sinh ESBLs phén
1ap dwoc ciia ngwdi bénh dén kham tai tram y té xa mét s tinh Viét Nam
nam 2018-2019.

- C6 nhitng mdi lién quan nhat dinh vé kiéu gen va ST giita mot s6 ching phan
1ap duoc trong nghién ctru, bao gdm ca trén cung dia phuong (Hai Duong)
va khac dia phuong (chung tr Khanh Hoa va Ha Noi; chung Ha No1 va Ha
Nam). Céc ST nay ciing 13 cac ST c¢6 mit trén thé gidi va Viét Nam. Chung
minh réng cac chung nay c6 mat & mot sb dia phuong va co6 su lay lan cac
chung ndy ¢ bénh vién ra cong déng hoidc ngay trong cong dong. Cac chung
nay ciing 1a cac chiing da xuat hién trong cac nghién ctru tai cong dong trén
c4 mau ngudi va vat nudi.

- Mot s6 ching K.pneumoniae mang gen NDM-4 thudc cac ST xuat hién ¢
mot s6 vu dich gﬁn day ¢ bénh vién cua cac mién. Cac nhiém khuén nay déu

da khang va toan khang va c¢ ty 1€ tir vong cao.
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KHUYEN NGHI

Thuc trang cac vi khuan gay nhiém tring phd bién & cong dong cé ty 18
mang gen khang khang sinh va khang, da khang véi cac loai khang sinh rat cao.
Bénh canh d6 14 sy lan truyén ciia vi khuan khang thudc phirc tap trong cic ngudn
lay khac nhau tir bénh vién, ngudi dan & cong dong, dong vat nudi va méi trudng.
Ty 18 cao ngudi dan co kién thic va thuc hanh chua ding vé khang sinh va st
dung khang sinh con cao va c6 sy khac biét rd rang giira cac ving mién ciia Viét
Nam, do do:

— Can dua chuong trinh giam sat cong dong vao chién luge phong chéng
khang thudc qudc gia trong giai doan téi. Chuong trinh giam sat can c6
tinh dai dién vé khong gian va thoi gian dé theo ddi su thay doi vé muc do
khang, mirc d6 lan truyén, phuong thirc lan truyén dé cd cac bién phap can
thiép phu hop. Can xay dung cac chuong trinh truyén thong cho nguoi
dan, ngudi ban thude vé viéc sir dung khang sinh hop 1y va theo don cia
bac s¥.

—  Cac thong tin, sd liéu nghién ctru vé khang khang sinh ¢ cong dong can
duoc dua cac bac sy 1am sang dé tham khao, trong bdi canh tai nudc ta
khong c6 két qua xét nghiém vi sinh trong diéu tri nhiém khuan & mot sb
bénh vién tuyén tinh, cac bénh vién tuyén huyén, tram y té x3 dé co thé ké
don diéu tri cho bénh nhan hiéu qua hon.

— Tiép tuc thuc hién cac nghién ctu vé cach thirc lan truyén, bién dodi cua
cac vi khuan khang thudc; truyén tai cac két qua nghién ctru dén cac nha
hoach dinh chinh sach va bac sy 1am sang va xay dung cac chuong trinh

can thi¢p hi¢u qua.
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