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Tom tit:

Pseudomonas aerugtnosa 12 mgt trong nhlrng tdc nhan hang dau gy nhiém trung bénh vién. Véi co ché khang da
dang nhu sw biéu hién qua mirc cia hé thong bom day, giam tinh thAm thiu mang ngoal (OM), hoac san sinh
B-lactamase phan hiy khing sinh nhém f-lactama, P. aerugmosa cé Xu humng khang lai nhiéu dong khang sinh, gay
nhiéu kho khin trong qua trinh diéu tri. Nghién c1ru nhim tim hiéu vé dac diém khang khang sinh va méi lién hé kiéu
gen cda cac ching P. aeruginosa phan lap tir caic miu bénh pham (nhw dich phe quan, dom, nuéc tiéu...) thu thap
tai Bénh vién Viét Dirc tir nam 2012 dén nim 2014. 70 chung P, aeruginosa dugc tién hanh thir nghiém MIC dé kiém
tra tinh nhay cidm véi khang sinh. Két qua cho thay, hau hét cac chiing da khang lai cac khang sinh véi mirc do va
ty 1€ cao: ceftazidime (85 7%), aztreonam (81,4%), imipenem (97,1%), amikacin (27, 1%), gentamlcm (87,1%) va
ciprofloxacin (87,2%). Bong th0'1, ky thuit dién di xung truong PFGE duwoc thyc hién dé danh gia m01 lién h¢ kiéu
gen cua cac ching vi khuin. Két qua chi ra cac chiing P. aeruginosa trong nghién ciru c¢6 sw da dang vé kiéu gen, dugc
chia thanh 11 nhém véi do twong dong >80%. Cac chiing trong cung mot nhém Kiéu gen phan 16m duwge phan lap tir
miu dich phé quén va & Khoa Hobi sirc.

Tir khéa: kiéu gen, MIC, P. aeruginosa, PFGE.
Chi 56 phdn logi: 3.3

khang sinh nhom B-lactam, nho vy vi khudn nay da khang
lai nhiéu dong khang sinh khac nhau va tro thanh mét trong
nhitng mam bénh co hoi gdy nhiém trung bénh vién [3, 4].
Tinh da khang ciia P aeruginosa da gay ra nhiéu kho khin
trong qua trinh diéu tri, lam tang ty I1¢ bénh tat, tang ty 1€ t&
vong va tang chi phi diéu tri. P4 c6 nhiu béo cdo trén thé
gidi cho thiy mirc do khang da khang sinh va gdy ra hau
quéa ning né do P aeruginosa [5, 6]. Tai Viét Nam, da cé
nhiéu nghién ciru vé P, aeruginosa, tuy nhién nhitng nghién
ciru nay chi dung lai & mic do danh gia kha nang khang
khang sinh [7, 8]. C6 thé ké dén nghién ctru cua Tada va
cong su trén 40 chung P. aeruginosa phan 1ap tai Bénh vién
Bach Mai cho thdy cac ching P. aeruginosa ST235 mang
gen IMP-26 c6 khd nang ly gidi manh khang sinh nhom
carbapenem [9]. Tuy nhién, nghién ciru nay khong duoc tién
hanh ¢ Viét Nam ma dugc thuc hién tai phong thi nghiém
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Khéang sinh c6 vai trd quan trong trong viéc diéu trj cac
bénh nhiém khuan ning do vi khuan gy ra, tuy nhién, viéc
st dung qua muc va khong dung cach lam giam hi¢u qua
ctia khang sinh boi sy phat trién cua cac ching vi khuén
khang thudc c6 kha nang lay lan d& dang qua luc dia [1,
2]. Vi khuén khang khang sinh 1a mot trong nhiing van dé
nghiém trong nhit ma nhan loai dang phai d6i mat trong thé
ky XXI va dugc xdc dinh c6 vai tro trong tam trong cong
tac cham soc ste khoé toan cau vai chién luge danh gia tac
dong cua vi khuin khang khang sinh 1én cong dong giai
doan 2020-2025. Trén thé gidi ndi chung va ¢ Viét Nam noi
riéng da xudt hién nhidu chung vi khuan khang lai khang
sinh & mirc d6 nguy hiém va 1a cin nguyén gy ra nhiém
trung bénh vién nhu A. baumannii, E. coli, K. pneumonia va

P, aeruginosa. P. aeruginosa c6 co ché dé khang da dang nhu
su biéu hién qua muc ctia hé thong bom déy, giam tinh thim
thiu mang ngoai (OM), hodc san sinh p-lactamase phan hity
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& Nhat Ban. Do viy, can ¢ thém cac nghién ctru chuyén
sau veé ky thuat sinh hoc phan tu dé c6 thé phan loai va
danh gid nguon goc cling nhu kha nang lay lan gitta cac
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Abstract:

Pseudomonas aeruginosa is one of the leading causes
of nosocomial infections. P. aeruginosa widely resists to
antibiotic classes by many mechanisms, such as overex-
pression of efflux pump systems, low outer membrane
permeability (OM), or producing pB-lactamase to degrade
p-lactam antibiotics. Multi-drug resistant P. aeruginosa
strains cause many difficulties in the treatment of diseas-
es. This study aimed to investigate antibiotic resistance
characteristics and genotype correlation of P aerugi-
nosa isolated from clinical specimens (such as bronchi-
al fluids, sputum, urine, etc.) at Viet Duc Hospital from
2012 to 2014. Seventy strains were tested for antibiotic
susceptibility. PFGE was used to analyse the genotype
correlation. Results showed that P aeruginosa highly
resisted to antibiotics: ceftazidime (85.7%), aztreonam
(81.4%), imipenem (97.1%), amikacin (27.1%), gentami-
cin (87.1%) and ciprofloxacin (87.2%). The results also
showed P. aeruginosa had a variety of genotypes, divided
into 11 groups with the homology >80%. Most strains in
a same genotype group were isolated from bronchial fluid
specimens and at intensive care unit.

Keywords: genotype, MIC, P. aeruginosa, PFGE.
Classification number: 3.3
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chung vi khuan. Hién nay, dién di xung trudng (PFGE) la
ky thuat sinh hoc phén tir dwoc nhidu nha khoa hoc st dung
dé nghién ctru va danh gia sy lay tmyen clia cac vi khuan
gy bénh trong bénh vién va cong dong. Trong nghién ctru
nay, chung t6i sir dung ky thuat PFGE nhdm danh gia mi
lién hé vé kiéu gen cua cac ching P. aeruginosa phan 1ap tai
Bénh vién Viét Duc.

Phuong phap nghién ciu
Chiing vi khudn

Nghién ctu st dung 70 chung P. aeruginosa phan lap
duoc tai Bénh vién Viét Duc trong giai doan tir 2012-2014
duogc luu trir trong ngan hang chung tai Phong thi nghiém
khang sinh, Khoa Vi khuan, Vién Vé sinh Dich t& Trung
wong. Trudce khi tién hanh kiém tra tinh nhay cam khang
sinh bang phuong phap xac dinh ndng d6 khang sinh tdi
thiéu Gre ché vi khuan (MIC) va danh gia méi lién h¢ kiéu
gen g1ua céc ching vi khuan bang k¥ thuat PEGE, cac ching
vi khudn duoc nudi cdy trén moi tru’orng thach Mueller -
Hinton va sau d6 dugc dinh danh lai bang MALDI-TOF.
Viéc dinh danh lai cac chung vi khuéan dugc thuc hién tai
don vi nghién ctu 1am sang Pai hoc Oxford - Ha Néi.

Dia diém tién hanh nghién ciru

Nghién ctru dugce thyc hién tai Phong thi nghiém khang
sinh, Khoa Vi khuan, Vién V& sinh Dich t& Trung wong.

Ky thuat MIC

6 loai khang sinh khac nhau bao gdm ceftazidime
(CAZ), aztreonam (AZT), imipenem (IMP), amikacin (AK),
gentamlcm (GEN) va c1pr0ﬂ0xa01n (CIP) duoc su dung deé
xac dinh nong d¢ khang sinh t6i thiéu c6 kha nang trc ché vi
khuén bing phu’orng phép pha loang khang sinh trong thach
Mueller-Hinton. Két qua dién giai s& dya theo tiéu chuan
CLSI 2018 (Clinical Laboratory Standards Institute).

Ky thudt dién di xung truong (PFGE) [10]

Céc chiing vi khudn s& duogc nudi cay trén thach Mueller-
Hinton, & § 37°C qua dém, sau d6 hoa tan cac khuan lac riéng
r€ vao dung dich dém (EDTA)-saline buffer (75 mmol/l
NaCl va 25 mmol/l EDTA, pH 7,5). Tron déu huyén phu vi
khuan voi thach SeaKem Gold Agarose (Lonza) nong chay
theo ty 1€ 1:1 va hut cho vao khuoén tao plug. Cac plug sé
dugc chuyén sang éng fancol chira 5 ml dung dich dém ly
giai (6 mmol/I Tris-HCI (pH 7,6), 0,1 mol/l EDTA, 1 mol/l
NaCl, 0,5% Brij®58 (polyoxyethylene (20) cetyl ether,
Sigma), 0,4% sodium deoxycholate, 0,5% sodium lauryl
sarcosine va 1 mg/ml lysozyme) va i ¢ 37°C trong 24 gio.
Sau d6, dung dich dém ly giai s& dugc thay thé boi 5 ml
dung dich dém proteinase K (1% sodium lauryl sarcosine,
0,5 mol/l EDTA (pH 9) va 50 pg/ml proteinase K, Sigma),
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@ va lic nhe & 50°C trong khoang 20 gid. Loai bé dung
dich dém proteinase K, cac plug sau d6 s& dugc rira 2 lan
trong 6ng fancol chira 10 ml nude khir jon vo tring, mdi
lan 10-15 phat, & 50-55°C. Lap lai bude rira nay 4 lan véi
dung dich dém Tris-EDTA buffer (10 mmol/l Tris-HCI (pH
8) va 1 mmol/l EDTA). ADN toan phan ciia cac ching P
aeruginosa chira trong plug s& dugc cat bang enzyme gi6i han
Spel (Bio-Rad Laboratories) véi ndng dé 30U/miéng thach
va i ¢ 37°C trong vong 18-20 gio. Cac phan doan ADN dugc
phén tich bang hé thong dién di xung trudng trén gel agarose
Seakem-Gold 1%, CHEF-DR III (Biorad, Hercules, CA, My)
voi hiéu dién thé 6 V/em trong 20 gidr & nhiét d 14°C, thoi gian
mot xung tir 2 dén 40 gidy va goc dién truong 1a 120°. Sau dién
di, gel dugc nhuom dung dich ethidium bromide trong 45 phut,
rira bang nudc cét 2 1an x 30 phut va chup anh bang may chup
anh gel-doc. ADN toan phan ctia chung vi khuan S. branderup
H9812 duoc cit bang enzym Xbal va s& duoc sir dung lam thang
chuin dé phan tich.

Phén tich va xir ly 5o ligu

S6 liéu duoc quan 1y bang phan mém excel. Phan mém Bio-
Numeric version 6.6. dugc sir dung dé phan tich méi lién hé vé
kiéu gen cua cac chung P. aeruginosa phén 1ap tai Bénh vién
Viét Duc.
Két qua

Két qud thir nghiém mirc do nhay cdm khang sinh ciia
P. aeruginosa bcing phwong phap MIC
Bang 1. Mic do nhay cdm khang sinh clia P. aeruginosa doi véi
cac loai khang sinh.

Nong dd e ché tbi thiéu (MIC pg/ml)

(n=70)
Khéng sinh
Khdng hoan toan Khdng trung gian Nhay
. 57 (81,4%) 3 (43%) 10 (14,3%)
Coftazidime ) S pg/ml) (16 pgfml) (4-8 pg/ml)
31 (44,3%) 26 (37,1%) 13 (18,6%)
e (2->128 pgml) (16 pg/ml) (1-8 pg/ml)
. 68 (97,1%) ) 2(2,9%)
Imipenem (8->128 pg/ml) 0% (1-2 pg/ml)
- 18 (25,7%) 1 (14%) 51(72,9%)
iinlelbl] (64->256 pg/ml) (32 pg/ml) (2-16 pg/ml)
. 61 (87,1%) ) 9 (12,9%)
Gentamyein (16 S8 ugiml) 7 (1-4 pg/ml)

‘ o 59(84,3%) 2 (2,9%) 9 (12,8%)
N ) (2 ug/ml) (0,125-1 pg/mi)
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Két qua MIC cho théy, ty 1& vi khuan khang lai timg
khéang sinh 1a kha cao: ceftazidime (85,7%) voi 57 chung
khang hoan toan, chiém 81,4% va 3 chung khang trung gian,
chiém 4,3%; aztreonam (81,4%) véi 31 chung khang hoan
toan, chiém 44,3% va 26 chung khang trung gian, chiém
37,1%; imipenem (97,1%) v6i 69 chung khang hoan toan
va khong c6 ching nao khang trung gian; amikacin (27,1%)
v6i 18 chung khang hoan toan, chiém 25,7% va 1 ching
khang trung gian, chiém 1,4%; gentamicin (87,1%) v&i 61
chung khang hoan toan va khong c6 chung nao khang trung
gian; ciprofloxacin (87,2%) véi 59 ching khang hoan toan,
chiém 84,3% va 2 chung khang trung gian, chiém 2,9%
(bang 1).

Chi c6 mot lugng nhd cac chung con nhay cam voi tung
loai khang sinh, riéng amikacin c6 ty I¢ chiing con nhay cam
kha cao (72,9%).

Két qud phén tich kiéu gen ciia cdc chiing P. aeruginosa
bang ky thudt PFGE

ADN cua 70 chung P, aeruginosa dugc cit bang enzyme
Spel, sau d6 chay dién di xung truong trong 20 gio. Két qua
duoc doc bang may Biodoc va dugc phan tich bang phan
mém BioNumerics version 6.6.11 (hinh 1).
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Hinh 1. Hinh 4nh dai dién cho kiéu gen PFGE ctia mét sé chiing
P. aeruginosa phan lap tai Bénh vién Viét Dic.

Két qua PFGE ctia 70 chiung P. aeruginosa c6 thé xac
dinh duogc 11 nhom kiéu gen véi do twong dong >80%, dugc
ky hiéu tir I dén XI (hinh 2).

Nhom I: gdbm 2 ching phéan lap & 2 khoa: Tiét nidu va
Hdi ste vao nam 2013; nhom II 13 nhom ¢6 su phan bd cac
chung 16n nhét véi 21 chung chu yéu phan lap tir dich phé
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quan & Khoa Hbi strc trong ca 3 nam tir 2012 dén 2014;
nhém 111 ¢6 4 chung duoc phan 1ap & Khoa Hi strc vao nam
2012; nhom IV ¢6 3 chung dugc phén 1ap cing & Khoa Hoi
suc trong ndm 2013; nhom V ¢o6 2 chung phan 1ap tir Khoa
HOoi stre trong 2 ndm 2012 va 2014; nhém VI ¢6 2 ching
duogc phén 1ap 6 2 khoa: Chén thuong va Hoi sirc trong niam
2012; nhém VII ¢6 3 chung duge phén 1ap & Khoa Hoi stre
vao nam 2012; nhom VIII ¢6 2 chung dugc phan lap & Khoa
Hoi stre trong nam 2012; nhom IX gom 3 ching dugc phan
1ap tir dich phé quan va dom & Khoa Hbi sirc vao nam 2012;
nhém X gdm 5 chung duoc phan 1ap & Khoa Phiu thuat than
kinh; nhom XI ¢6 2 chung duoc phan 1ap tir hai loai mau la
dich phé quan va dich vét mé trong nam 2014 ¢ Khoa Hoi
sirc. Ngoai cac chung c6 mbi lién hé chat ch& vé kiéu gen,
cac chung con lai ¢ kiéu gen PFGE hoan toan khac biét véi
cac chung trong 11 nhém néu trén.
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Hinh 2. Cay phan loai kiéu gen PFGE clia cac ching P
aeruginosa phan lap tai Bénh vién Viét Dic trong nghién ctu.
HS: hdi stic; HSSM: hoi stic sau m&; PTTK: phau thuat than kinh; TLM:
than loc mau; GM: gan mat; PTGM: phau thuat gan mat; PTCCB: phau
thuat cdp cdu bung; TN: tiét niéu; TM: tim mach; CT: chan thuong;
DTTN: diéu tri ty nguyén.
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Ban luan

Két qua nghién ctru cta ching t6i khi danh gia muc do
nhay cam cta P. aeruginosa trén mot ) khéang sinh dai dién
cho cic dong khang sinh khac nhau hién van dang duoc sir
dung trong viéc diéu tri tai bénh vién cho théy: tinh da khang
thudc ctua P aeruginosa va mirc do khang 1a kha cao. Kha
nang khang manh m& nay chinh 1a h¢ qua cua ap luc chon
loc do viéc sur dung khang sinh trong diéu tri. Pic biét, ty
1¢ khang khang sinh imipenem thudc nhom cacbarpenem
dat dén 97,1%, chi ¢6 2 chiing 1a con nhay. Diéu nay c6 thé
ly giai 1a do mot sb ching P. aeruginosa mang cac gen imp
khang imipenem. Mot phan nita 1a do vi khuan nay c6 thé
sO hitu co ché gy mat protein porinD ¢ mang ngoai lién
quan t¢i viée gidm tinh nhay cam véi khang sinh imipenem.
Tuy nhién, nghién citu ciing cho thdy con mét ty 18 16n cac
ching P. aeruginosa van nhay cam véi khang sinh amikacin
(72 9%), chiing to khang sinh ‘nay con tac dung trong viéc
diéu tri. Do vay, ¢6 thé khuyén céo khi diéu tri cho bénh
nhan bi nhidm tring khong nhat thiét phai sir dung céc
khang sinh c¢6 phd tac dung manh, gia dat dé tranh tao ap
luc cho vi khuan khéang lai khang sinh ma co thé Iya chon
cac khang sinh con nhay cam véi mirc chi phi thap hon va
phu hop hon.

Dua trén két qua nhay cam khéang sinh, mot cau hoi dugc
dit ra: cac chung biéu hién tinh nhay cam gidng nhau liéu co
kha ning c6 cung mot ngudn goc hay khong? Pé 1am sang
t6 didu nay, chung t6i tién hanh ky thuét dién di xung truong
PFGE dé phan tich sau hon vé kiéu gen ciia cac ching vi
khuan. Két qua cho thiy: phan 16n cac ching vi khudn
khong thude mot kiéu gen duy nhét (single clone) ma co sy
da dang vé kiéu gen. Két qua PFGE trong nghién ctru d xac
dinh dugc 11 nhém kicu gen do tuong dong >80%. Ching
toi cho rang, cac ching c6 sy tuong dong vé kleu gen trong
PFGE nhiéu kha nang co chung mot nguon goc bi sau vao
phan tich nhom kiéu gen cho thiy, cic ching P. aeruginosa
duoc phan l1ap chu yéu & Khoa Hdi stre. Vi du, & nhom I1 ¢6
21 chung thi c6 18 chung duoc phan 1ap & Khoa Hoi strc;
cac ching thudc cac nhom 111, 1V, V, VII, VIII, IX déu phan
bd & Khoa Hoi stc. Pic biét, trong cac ching phan bd &
Khoa Hoi siic, ¢6 3 cap tuong dong 100% vé kiéu gen 14 734
va 741 (2012); 1672 va 1674 (2014) & nhém 1I1; 802 va 803
(2012) & nhém IX. Qua d6 thé hién rang, Khoa Hbi sirc 1a
noi c6 ty 1€ lay lan cac chung cao, khong nhiing c¢6 kha nang
lﬁy lan gifra cac chung trén cac bénh nhan tai cing mot thoi
diém diéu tri (cung ndgm) ma cac chung gitta cac nam khac
nhau ciing ¢6 mbi quan hé mat thiét, dan dén gia thiét sy ton
tai va luu hanh cac ching P. aeruginosa gay bénh & khoa
nay qua cac nim. Bén canh d6, két qua ciing cho thdy co
su lién hé vé ching giita cac khoa khac nhau (¢ nhom I, hai
chung thudc 2 khoa Tiét niéu va Hoi strc; nhom 11 ¢o ching
1257 & Khoa Tim mach va 1675 & Khoa Hoéi sitc; nhém VI
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¢6 hai ching phan bd & 2 khoa Chan thuong va Hbi sirc).
Giai thich cho van dé nay, chung t6i cho rang, rit co thé cac
bénh nhan timg 6 tién st didu tri tai Khoa Hdi strc sau do
duoc dua vé diéu tri tai cac khoa khac, vi vay moi co sy lién
hé vé chiing giita cac bénh nhan & cac khoa khac nhau. Tuy
nhién, dé c6 thé dua ra két qua chinh xac can phai tién hanh
diéu tra su hon vao céc dic diém dich té hoc. Do vay, viéc
phan 1ap dugc cing mot loai vi khuan & nhitng bénh nhan
khac nhau, két hop v6i thong tin 14m sang ciing nhu lich st
diéu tri co thé gitp phat hién sy luu hanh ctia mdt vu dich,
tir d6 d¢ ra cac bién phap phong chong hiéu qua.

Nhiéu két qua phan tich kiéu gen cia P. aeruginosa
bing phuong phap PFGE trén thé giéi di chi ra rang,
P, aeruginosa c6 sy da dang 16n vé kiéu gen [10, 11]. Két qua
nghién ctru cta chiing t6i dwa ra két ludn twong ty. Su tuong
ddng vé kiéu gen gitra cac chung trong cing mot khoa va
& cac khoa khac nhau da cung cap thém nhirng bang chimg
cho gia thuyét cac ching nay c6 ciing ngudn gbc va lay lan
giita cic bénh nhan diéu tri tai cing 1 khoa va gitra cac khoa
v6i nhau thong qua cac yéu t6 con ngudi (can bo y té, ngudi
than) va yéu tb méi trudng (dung cu y té, méi truong trong
bénh vién). Trén co so nay, cac nha quan ly y té, dac biét 1a
nhing nguoi lam cong tac kiém soat nhidém khuén ciing nhur
bénh nhan can nghiém tac nhin nhén véan dé nay, dé tur do
nang cao y thic va dua ra cac bién phap can thi€p phu hop
nham kiém so4t cac ching vi khuin khang khang sinh. Tuy
nhién, dé 1am rd hon vé co ché khang khang sinh va su lan
truyén cua cac ching vi khuan khang thudc can co nghién
clru sau hon vé gen bang ky thuat MLST (Multi Locus
Sequence Typmg) va WGS (Whole Genome Sequence)
chung t6i s& tiép tuc d& cap trong cac nghién ciru tiép theo.

Céc ching P. aeruginosa c6 muc d§ khang cao voi
cac khang sinh: ceftazidime (85,7%), aztreonam (81,4%),
imipenem (97,1%), gentamicin (87,1%) va ciprofloxacin
(87,2%). Tuy nhién, van con mot ty 1¢ 16n cac chung nhay
v6i khdng sinh amikacin (72,9%).

Céc ching P, aeruginosa c6 sy da dang vé mit kiéu gen
va duge chia thanh 11 nhom véi d twong dong >80% cho
thdy mbi lién quan giita cic chung trong cting mot nhom, tir
d6 thé hién nguy co vé kha ning lay lan cua cac ching nay
trong cung mot khoa va gilrta cac khoa khac nhau tai cung
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thoi diém di€u tri (cung nam) va qua cac nam khac nhau tai
Bénh vién Viét Duc.

Nghién ctru nay sir dung kinh phi ctua d& tai cip nha
nuéec ma sé6 NHQT/SPPP/02.16. Chung t6i xin tran trong
cam on.
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