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TOM TAT

Xac dinh dac diém kiéu gen cua cac chung K. pneumoniae da khang thudc & bénh nhan va moi trudong
Khoa Hdi sirc tich cuc 13 rit cn thiét dé ap dung cac bién phap diéu tri phu hop, dong thoi xac dinh duoc
ngudn lay truyén cua vi khuin dé kiém soat nhiém khuén hiéu qua.

Mec tiéu: Xac dinh dic diém kiéu gen cuia cic ching K. pneumoniae da khang thude bang ky thuat giai
trinh ty gen thé hé moi.

Pai twdng va phuong phip: Mau bénh phdm dom, phéan, nude tiéu va mu vét thuong (néu c6) thu thap
ttr bénh nhan va mau bénh phdm thu thap tir méi truong khu vuc quanh giudng bénh. Nghién ciru tién ciru,
md ta cit ngang, sir dung k¥ thuat giai trinh tr gen thé hé maoi (NGS) dé giai trinh tu toan bo bd gen cua
cac chung K. pneumoniae.

KKt quny: Tir 832 chung K. pneumoniae thu thap di xac dinh duoc 68 STs cua K. pneumoniae véi sy ndi
troi cia ST15 (34%) va ST16 (20%). Cac gen khang thudc gap phd bién 1a blaNDM (54,45%), blaOXA
(46,51%), blaKPC (45,07%), blaCTX (51,80%), blaSHV (98,44%), blaTEM (52,16%). Ghi nhan sy xudt
hién thuong xuyén cia cac ching K. pneumonia da khang thudc trén bénh nhan va/hodc méi truong Khoa

Hoi st tich cy trong toan b thoi gian nghién ctru.

Keét luan: Co sy phan bo mdt s6 STs déc trung riéng clia K. pneumoniae tai dia diém nghién ctru. So6

luong cac gen khang thudc gap phd bién kha nhidu.

Ty khya: K. pneumonia da khdng thuéc, dic diém kiéu gen, gidi trinh tw gen thé hé méi.

DAT VAN BE

Su xuét hién va lay lan cta cac ching vi khuan K.
pneumoniae da khang thudc dang 1a mdi de doa 16n
d6i véi strc khoe bénh nhan (BN), dic biét nhitng BN
nang & Khoa Hbi stre tich cuc (HSTC). Nhiéu nghién
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ctru cho thay, sur lan truyén ctia cac vi khuan da khang
thude & BN tai cac khoa HSTC c6 lién quan dén moi
truong. Diéu nay dit ra nhu cau cap thiét can tim hiéu
sau hon vé dic diém kiéu gen ctia cc ching vi khuén
nay dé tir d6 p dung cac bién phép diéu tri phu hop,
dong thoi xac dinh dwgc ngudn lay truyén cua vi
khuin dé kiém soat nhiém khuén hiéu qua, mang lai
két qua didu tri tot hon cho BN va ngan chin sy lay
lan ctia cac chung vi khuan da khang thudc. Giai trinh
tu gen thé hé mai (Next Genome Sequencing, NGS)
1a mot cong nghé tién tién, c6 thé cung cap nhiéu
thong tin bao gdm dinh danh chinh xac vi khuén, x4c
dinh chinh x4c ddc diém khang khang sinh, kiéu gen,
doc lyc va ngudn lay truyén cua cac vi khuén [1]. Vi
vay, nghién ctru nay dugc trién khai nhdm xac dinh
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dac diém kiéu gen cua cac chung K. pneumoniae da
khang thudc & BN va méi truong tai Khoa Hbi strc
tich cyc, Bénh vién Bénh Nhiét déi Trung wong béng
k¥ thudt giai trinh tw gen thé hé méi.
DOI TUONG VA PHUGNG PHAP

Phuong phip: Nghién ciru tién ctru, mo ta cit ngang.

Dia diém, thoi gian nghién ctru: Khoa HSTC,
Bénh vién Bénh Nhiét doi Trung uwong; thang
7/2017 dén thang 01/2018. Khoa HSTC cua Bénh
vién Bénh Nhiét d6i Trung wong co s¢ Giai Phong
¢6 4 budng hdi stc voi 16 giwong: hdi st 1 (givong
1 dén giudng 5), hdi sirc 2 (giwdng 6 dén giwdong
8), hoi stre 3 (givong 9 dén givong 11), hoi sirc 4
(givong 12 dén givong 16).

Pai twéng nghién ctru: Bénh pham dom, phan,
nudc tiéu va mi vét thuong (néu c6) thu thap tir BN
va mau bénh pham thu thap tir méi truong khu vuce
quanh giuong bénh.

Cé méu, cach chon méu: Chon miu toan bo. Tat
ca BN nhap Khoa HSTC trong thoi gian nghién ctru,
dap tmg dugc du cac tiéu chuan chon vao s& dugc
thu tuyén vao nghién ctru. Tat ca BN > 18 tudi, nhap
vién Khoa HSTC trong thoi gian tir thang 7/2017 -
01/2018, dugc tuw van tham gia nghién ctru. Khi BN
hodc nguoi dai dién hop phap ciia BN (truong hop
BN khéng thé ty dua ra quyét dinh) dong y tham gia
nghién ctru, BN s€ dugc thu thap 4 loai bénh phém
gdém dom, phan, nudc tiéu va ma vét thuong (néu co)
tai cac thoi diém vao khoa 1 1an/tudn trong qua trinh
nam tai khoa va khi ra khoi khoa. Mau méi truong
duoc thu thap 1 thang/lan trong thoi gian nghién ciru
tai cac vi tri xung quanh givong bénh (thanh giuong,
tay nam cira buéng bénh, bé mit cac thiét bi cham soc
BN nhu may thé, may theo doi, may hat dom,...).

Ndi dung nghién ctru: Su phan bd cac Sequence
Types (STs) cua cac chung K. pneumoniae trong
nghién ctru; cac gen khang thudc; cay phat sinh loai;
su xuat hién cua céac ching K. pneumoniae tai Khoa
HSTC theo thoi gian nghién ctru.

K§ thuat, cdng ce va quy trinh thu thap s&
liu: Bénh phdm duoc nudi cdy trén moi truong
chon loc (CHROMagar™ ESBL, CHROMagar™
mSuperCARBA™, CHROMagar™ VRE,
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BioMérieux, Marcy L’Etoile CHROMagar, France).
Néu ¢6 khuin lac moc, s& dugc nhudm gram va
dinh danh ty dong trén hé théng MALDI-TOF MS
(Bruker Diagnostics, Bremen, Germany), lam khang
sinh d6 tu dong trén hé thong Vitek 2 COMPACT
(Vitek 2, BioMérieux, Marcy L’Etoile, France) nham
xac dinh cac chung K. pneumoniae da khang thudc
(khang vé6i > 3 khang sinh dugc thir khang sinh d9).
Céc chung vi khuén phan lap dugc s& duoc tién hanh
giai trinh ty toan bo bd gen bang ky thuat giai trinh
tu gen thé hé méi trén hé théng may Illumina HiSeq
X10 (Illumina Inc., San Diego, USA).

X0 ly va phan tich s& liéu: S6 liéu duoc thu thap
theo bénh an nghién ctru dugc thiét ké sin, duoc
phan tich va xt Iy bang phan mém SPSS 16.0 va
STATA véi cac thuat toan ing dung.

Pao dic nghién clru: Nghién ciru dugc Hoi
déng y dtc cia Bénh vién Bénh Nhiét doi Trung
uwong thong qua.

KET QUA

832 chung K. pneumoniae phan lap duoc tir bénh
pham thu thap tir 196 BN va 150 miu mdi trudng
dugc chuan hoa va du tiéu chuan dé thyc hién giai
trinh tu gen.

Phan b cicSequence Types (STs) clia K. pneumoniae
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Biéu dd 1. Phan bd cac Sequence Types (STs) cla
K. pneumoniae (n = 832)

Nhan xét: Ghinhan 68 STs cua K. pneumoniae
voi su ndi troi cua ST15, ST16.

Cay phit sinh loai cia K. pneumonia
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Biéu db 2. Cay phat sinh loai ctia K. pneumoniae twong
trng vOi cac khang sinh bi khang, cac beta-lactamase va
cac loai plasmid (n = 832)

Ch thich c6t dir liéu: Cot dau tién bén trai: Dit

M| ST

sT15

aT16

lidu tinh tu da diém (Multilocus sequence type -
MLST); 4 cot tiép theo: Loai bénh phdm (bénh phim
ciia BN va bénh phim méi truong); Cot tiép theo:
Xac nhom khéng sinh d bi khang; Cot tiép theo: Xac
betalactamase; Cot tiép theo: Cac nhom plasmid.

Nhdn xét: Cay phét sinh loai cho thiy, da s6 cac
chimg duoc phat hién trong nghién ctru (84%) déu
thudc 5 STs chu yéu la ST15, ST16, ST656, ST11 va
ST147. Viée dé khang voi mdi nhom khang sinh cu thé
cling nhu viéc mang cac gen beta-lactamase va mang
cac nhom plasmid 14 dic diém twong doi dong nhét cia
cac dong vi khun (linage) thudc vé cing mot ST.

Gen khdng thuéc cia cdc chiing vi khuin
K. pneumoniae
Bang 1. Cac gen khang thubc cla ching vi khuén
K. pneumoniae

Gen khang thuéc Beta- | K. pneumoniae (n = 832)
lactamase |

n %

Class C:

Gen khang thuéc Beta- | K. pneumoniae (n = 832)
lactamase n | %
Class A:
LAP 90 10,82
CARB 0 0,00
PER 0 0,00
TEM 434 52,16
SHV 819 98,44
VEB 2 0,24
CTX 431 51,80
KPC 375 45,07
Class D:
OXA 387 46,51
Class B:
IMP 1 0,12
NDM 453 54,45

Mau xam: Gen sinh ESBL.
Mau vang: Gen sinh carbapenemase.

Nhdn xét: S6 lugng cac gen khang thudc gip
phé bién kha nhiéu, bao gdm blaNDM, blaOXA,
blaKPC, blaCTX, blaSHV, blaTEM.

Sw xudt hién cic chiing K. pneumoniea theo
thoi gian nghién ciru
Biéu do 3. Sw xuét hién cac ching K. pneumoniae

HS 1 1 i .;,‘Es

EC
ACT
CMY 1
DHA 15

0,00
0,00
0,12
1,80

theo thdi gian (n = 832)
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Truc tung: cét 1: S6 phong hoi sirc; cot 2: Ma sé
BN; ¢ét 3: S6 giwong.

Truc hoanh: Thoi gian tién hanh nghién ciiu
(don vi: ngay).

Thoi gian BN nam vién
- Thoi gian bat dau thu mau
- Thoi gian bdt dau xudt hién vi khudn

Nhan xét: Tai cac buéng hdistc 1,2 va 4, thuong
xuyén c6 sy xuat hién cac vi khuan nay trong gan
nhu toan bd thoi gian nghién ctru. Tuy nhién, tai
budng hdi stre s6 3, ¢ khoang thdi gian twong ddi
dai (40 ngay) khong ghi nhan sy xuat hién cua cac
chung K. pneumoniae.

BAN LUAN

Su phan bd cac STs cta K. pneumoniae cho thiy
su ndi troi cua mot sd lineages dac trung riéng va
phé bién ¢ nhiéu noi tai Viét Nam. Nghién ctru cua
chung t6i ghi nhan 68 STs cua K. pneumoniae voi
su ndi trdi ctia 5 STs, trong d6 hang dau 1a ST15
(34%) va ST16 (30%). Béo céo nam 2017 vé két qua
giai tinh tu gen cac ching K. pneumoniae tai Bénh
vién Chg Ray ciing ghi nhan, 2 STs pho bién nht 1a
ST15 va ST16 [2]. Trong bao cao nay, Tada Tatsuya
da nhan dinh c6 thé ST15 va ST16 da lan tran rong
rdi ¢ nhiéu co so y té tai Viét Nam. Viéc giai tfnh
tu gen cac chung vi khuan da khang thudc tai nhiéu
co sO'y té gitip dua ra dit lidu danh gia sy lay truyén
ctia nhitng vi khuan nay & cap d6 quéc gia, tir d6 co
chién luoc can thiép phu hop, han ché su lay lan cta
céc vi khuan nay.

Ung dung k¥ thuat NGS nhiam xac dinh cac gen
khang thudc khéng sinh ctia cac loai vi khuan dang
dugc trién khai rong rii nham gitup xac dinh chinh
xéac co ché dé khang khang sinh cua cac vi khudn.
Déi v6i cac ching K. pneumoniae, sb lugng céc
gen khang thubc gip phd bién kha nhiéu, bao gém
blaNDM (54,45%), blaOXA (46,51%), blaKPC
(45,07%), blaCTX (51,80%), blaSHV (98,44%),
blaTEM (52,16%). Co ché dé KKS cuia cac ching
K. pneumoniae bao gdm dé khang ty nhién va dé
khang méc phai. Cac chung vi khuan nay déu mang
gen blaSHV trén nhiém sic thé va co kha ning dé
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khang ty nhién vadi cac khang sinh nhom penicillin
[3]. Pbi voi cac dé khang mac phai, thuong 1a do lay
truyén qua plasmid tir nhitng Enterobacteriae khac
& dudng rudt [4]. Chinh vi vay, mdi co so y té can
co dir liéu trinh ty gen cac ching K. pneumoniae tai
co s ciia minh dé hiéu rd vé sy lay truyén cic gen
khang thudc théng qua plasmid tir d6 dé ra chién
lugc str dung khang sinh phu hop cling nhu nhitng
giai phap dé han ché su 1ay truyén cac gen nay.

Cay phat sinh loai K. pneumoniae trong nghién
ctru cho thay, da s6 (84%) cac ching dugc phat hién
déu thudc 5 STs chiyéula ST15, ST16, ST656,ST11
va ST147. Viéc dé khang v6i mdi nhoém khang sinh
cu thé ciing nhu viéc mang céc gen beta-lactamase
va mang cac nhom plasmid khong twong thich la
dic diém tuong dbi dong nhat ciia cac dong vi khuan
(linage) thudc vé cing mot ST. Piéu nay goi y day
1a sy lay truyén cta cac clone chir khong phai la
su da dang loai. David S. nghién ciru vé tinh hinh
dich bénh do K. pneumoniae khang carbapenem tai
cac nudc chiau Au thu thap hon 1700 chung tai 244
bénh vién thudc 32 qubc gia cho thiy, 477 trong 682
chung K. pneumoniae khang carbapenem (69,9%)
cling chi thudc vé& 4 linage v6i cac STs phd bién
la ST11, ST15, ST101 vaST258/512 [5]. Nghién
cuu cling dua ra két luan, viéc thu nhan cac gen
carbapenemase 1a nguyén nhan chinh din dén vi
khudn khang cac khang sinh nhom carbapenem va
c6 su lay truyén theo cac clone.

Nghién ctru cua ching t6i cho thiy thuong
xuyén c6 su xudt hién cac vi khuin K. pneumoniae
da khang thudc tai BN va/hodc méi truong Khoa
HSTC trong gan nhu toan b thoi gian nghién ciru.
Tuy nhién, tai budng hdi sirc s6 3, c6 khoang thoi
gian twong d6i dai (40 ngay) khong ghi nhan sy xuat
hién cua cac chung vi khuan nay. Sy xuét hién gian
doan cua K. pneumoniae trong thoi gian nghién ctu
cho thiy, c6 thé mét trong cac bién phap kiém soat
nhiém khuéan thuong quy dang duoc thuc hién tai
Khoa HSTC cuta Bénh vién Bénh Nhiét d6i Trung
wong d c6 hiéu qua trong viéc han ché sy xuat hién
va lay lan ctia cac chung K. pneumoniae da khang. V
vay, cin ¢6 cac danh gia sau hon vé ting vu dich cy
thé do vi khuan da khang thudc gay ra tai bénh vién
dé o thé chi ra cac bién phap can thiép hiéu qua.
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KET LUAN

K. pneumoniae c6 68 STs v6i sy ndi trdi ctia ST15 (34%) va ST16 (30%); cac gen khang thude gip phd
bién 13 blaNDM (54,45%), blaOXA (46,51%), blaKPC (45,07%), blaCTX (51,80%), blaSHV (98,44%),
blaTEM (52,16%); thudng xuyén c6 sy xuét hién cac vi khuan K. pneumoniae da khang thudc trén BN va/

hodc moi truong Khoa HSTC trong toan bo thoi gian nghién ctru.
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DETERMINING THE GENOTYPE CHARACTERISTICS OF MULTIDRUG-RESISTANT
K. PNEUMONIAE IN PATIENTS AND THE ICU ENVIRONMENT AT NATIONAL HOSPITAL
FOR TROPICAL DISEASES

Summary

Determining the genotype characteristics of multidrug-resistant K. pneumoniae in patients and the ICU
environment is essential to apply appropriate treatment, and at the same time identify the source of the
bacteria’s transmission to effectivelycontrol infection.

Objectives: Determine genotype characteristics of multi-drug resistant K. pneumonia by Next
Generation Sequencing techniques.

Subjects and methods: Sputum, feces, urine and wound pus (if any) collected from the patients and
samples collected from the environment around the hospital bed.Prospective, cross-sectional study, using
the NGS technique to sequence the whole genome of K. pneumonia strains in the study.

Results: From 832 K. pneumonia strains collected, 68 STs were identified with the predominance of
ST15 (34%) and ST16 (20%). The most common resistance genes were blaNDM (54.45%), blaOXA
(46.51%), blaKPC (45.07%), blaCTX (51.80%), blaSHV (98.44%), blaTEM (52.16%). Notable the frequent
occurrence of multidrug-resistant K. pneumoniae strains in the patient and/or the ICU environment during
the entire study period.

Conclusions: There are some unique STs of K. pneumoniae at the study site. The number of common
drug resistance genes is quite large.

Keywords: Multidrug resistance K. pneumonia, genotype characteristics, Next Genome Sequencing.
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