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So sanh két qua dinh danh vi khuan va nam bang hé
thong Maldi-Tof Vitek MS va Vitek 2 compact

Identification of bacteria and yeast by Maldi-Tof Vitek MS and Titek 2

Compact
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Tom tat

Muc tiéu: So sanh két qua dinh danh vi khuan va ndm gilta 2 hé théng Maldi-Tof Vitek MS va Vitek 2
Compact. Déi tugng va phuong phdp: 260 khuan lac phan 1ap ti cdc mau bénh pham tai Bénh vién Trung
uong Quan déi 108 tir thang 9/2019 dén thang 11/2019 dugc dinh danh dong thai bang Maldi-Tof Vitek
MS va Vitek 2. Két qua: 260 chiing dugc dinh danh bang 2 phuong phap bao gém 241 chdng vi khuan va
19 chiing ndm, dai dién cho 40 chi khac nhau, c6 6 chiing khéng dinh danh dugc. Nhiing vi khuan nay
dugc phan lap thudng xuyén ti cac bénh pham lam sang nhu E. coli, K. pneumoniae, Acinetobacter. ..
Trong s6 d6 két qua dinh danh khdp ca 2 phuang phap la 234 chiing chiém 90% (trong d6 c6 30 loai vi
khudn va ndm), c6 19 chiing dugc dinh danh & muic d6 giéng bdi ca 2 phuong phap nhung khac nhau &
muc dé loai chiém 7,31% va dac biét cé 7 chliing (2,69%) c6 két qua dinh danh khac nhau vé giéng vi
khuan. Thai gian dinh danh trung binh cta Vitek 2 compact d6i véi cac ching vi khuan Gram am, vi
khuan Gram ducng va ndm tuong Ung la 306 phut, 308 phat va 1079 phut; trong khi d6 gia tri nay cta
Maldi-Top Vitek MS Ia 1 dén 30 phut d6i véi tat cd cdc mam bénh. Két luan: Dinh danh vi khudn va ndm
bang hé théng Maldi-Tof Vitek MS cho két qua nhanh va chinh xac. Nghién ctdu cia ching t6i con han
ché 1a chua ti€n hanh giai trinh tu 165 clia cac chiing c6 su khac biét gilra 2 phuong phap dé khang dinh
két qua dinh danh.

Ttrkhéa: Maldi-Tof Vitek MS, Vitek 2 compact, dinh danh vi khuan, nam.

Summary

Objective: To compare the identification of bacteria and yeast by Maldi-Tof Vitek and Vitek 2
compact systems. Subject and method: 260 colonies isolated from clinical samples at 108 Military Central
Hospital from September, 2019 to October, 2019 were identified by using two Maldi-Top Vitek MS and
Vitek 2 systems. Result: 260 isolates were successfully identified by both methos, include 241 bacteria
strains and 19 yeast strains belonging into 40 genus. Common bacteria strains isolated E. coli, K.
pneumoniae, Acinetobacter... Of those, 253 strains were (97.31%) completely match in identification by
both methods in genus level and 7.31% trains were differently identified in species level. We found that
7 isolates (2.69%) were inaccordantly identified by both methods in genus level. The average time for
identification of negative bacteria, positive bacteria, yeast by Vitek 2 compact systems were 306, 308,
and 1079 minutes, respectively. Meanwhile Maldi-Tof Vitek MS showed identification after several
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minutes for bacteria as well as yeast. Conclusion: Maldi-Tof Vitek MS rapidly and accurately identifies
bacteria and yeast. The limitation of this study is lack of the 16S sequencing method as the gold
standard method for comfirming bacteria and yeast strains which are unmatch in identification by

Maldi-Tof Vitek MS and Vitek 2 compact systems.

Keywords: Bacteria, yeast, identification, Maldi-Tof Vitek MS, Vitek 2 compact.

1.Pat van dé

Theo truyén théng, viéc dinh danh vi khuan va
nam cha yéu dua trén dac diém vé kiéu hinh, bao
gém nudi cdy, dac diém khudn lac, nhuém Gram va
cac phan ung sinh hoc [1]. Tat ca cac phuong phap
trén déu cé do chinh xac cao, thuong mat tur 1 ngay
hodc dai hon dé hoan thién mét quy trinh dinh
danh. Phuong phéap sinh hoc phan ti nhu Realtime
PCR hodc gidi trinh tu gen, phan tich microarray la
phuang phap nhanh cho dinh danh vi khudn va ndm
nhung gia thanh dat va doi hoi ky thuat cao. Vi vay,
phuong phép sinh hoc phan ti khéng dugc si dung
thudng xuyén dé dinh danh vi khudn. Céng nghé
kh&i phé protein Maldi-Tof MS da dugc nghién cdu
va Ung dung trong dinh danh mam bénh vi sinh.
DPay la mét ki thuat dinh danh nhanh va dé dang
cung cap két qua kip thdi cho cac bac si lam sang,
dac biét trong truong hgp bénh nhan nguy kich bi
bénh truyén nhiém va diéu tri can thiép la can thiét
khan cdp. Céng nghé khéi phd thu thap cac phd
protein dugc phan tich trong té bao vi khuan [2] va
so sanh vai nguén di liéu da dugc thiét lap dé cho
két qua dinh danh nhanh hon. Ung dung sé6m nhat
ky thuat nay cho viéc dinh danh vi khuan c6 tir nam
1975 [3], tuy nhién cong bé dau tién dugc thuc hién
nam 1996 [4]. Cac nghién clu Ung dung Maldi Tof
dé dinh danh mam bénh vi sinh tién bd dan dan
trong nhitng nam dau thé ky XXI va dugc st dung
trong xét nghiém thudng qui tai cdc bénh vién [5].
Cho dén nay nghién ctiu so sanh dinh danh mam
bénh vi sinh bang 2 phuang phap Maldi-Tof MS va
Vitek 2 trong nudc van con it.

2. Déi tugng va phuong phap
2.1. Béi tuong

GOm 260 chliing bao gém 241 chiing vi khuan va
19 ching nam, dai dién cho 40 chi khac nhau dugc
chon d@é phan tich. Nhiing vi khuan nay dugc phan lap

thudng xuyén ti cac bénh phdm lam sang nhu
Escherichia coli, Klebsiella pneumoniae, Acinetobacter...
gay nhiém trung phoi va Enterobacteriaceae gay
nhiém trung dudng niéu va dudng mau.

2.2, Phuong phdp

Dinh danh bang Vitek 2 Compact (Vitek 2):

Cac thé dinh danh GP, GN, YST st dung dé dinh
danh cac chang vi khuan va ndm men. Két qua dinh
danh dugc ghi nhan khi muc d6 phu hgp 16n hon
93% bai Vitek 2 Compact (bioMérieux) (5). Kiém soat
chat lugng xét nghiém dugc tién hanh bdi cac
chling chuan: E. coli ATCC 25922, P. aeruginosa ATCC
27853, S. aureus ATCC 25923.

DPinh danh bang Maldi-Tof Vitek MS (Vitek MS)
bang cach st dung hé théng Vitek MS (bioMérieux):

Chung chuén E. coli ATCC 8739 dugc st dung dé
lam nédi chuan cho dinh danh va phai dugc G trong
18 - 24h/37°C + 2 trén thach mau.

Dan chdng chuan E. coli ATCC 8739 va nhé dung
dich Vitek - MS - CHCA matrix trugc khi nhé mau.

S dung que cdy dinh luong 1yl 1dy khuan lac
phu hgp cho mau vao giira cia mai vi tri, lay ang cay
TuL v6 trung dan mét I16p mdng trén giéng, sau do
bd que cdy da st dung, thém 1L chat nén Vitek -
MS - CHCA vao gilia giéng, dé kho hoan toan cho
dén khi mau va chat nén tao thanh tinh thé trén
giéng lap lai, lap lai ..., dua thé véi tat cd cac mau da
chuén bi vao may Vitek MS, chay dé thu dugc khai
phd protein té€ bao vi khuan, chi yéu bao gém
protein ribosom. S dung ang cdy mdi va dau cén
m&i cho méi mau.

Trong trudng hogp nam men, nho 0,5uL Vitek -
MS - FA vao méi mau trén méi giéng trén slide va dé
kho truéc khi thém 1L chat nén Vitek - MS - CHCA.
Cudi cung khéi phé thu dugc cho méi mau so sanh
vGi khéi phé da biét trong di liéu.
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Nhan dinh va phan loai két qua: Két qua dinh  loai la két qua dinh danh bang 2 phuong phap cho
danh déng thuan khi c& hai phuong phap cho cung  két qua 2 loai vi khudn trén 1 mau dinh danh.
1 vi khuan trén 1 mau dinh danh. Két qua khéng
dong thuan khi c6 su khac biét vé két qua dinh
danh. Khong déng thuan & muc do chi la két qua S6 liéu dugc x ly qua ty 1& phan trdm va so
dinh danh & ca 2 phuong phap cho cung loai vi séanh 2ty 1é trén phan mém Excel.
khudn nhung khac chi (Vi du: Aeromonas sobria va
Aeromonas jandaei), va khong déng thuan & muc do

2.3. Xirly s6 liéu

3.Két qua
Bang 1. Dac diém phan loai cac ching dugc dinh danh
TT Nhém Sé6 luong Tylé %
1 Vi khuan Gram am 169 65,0
Vi khudn Gram duong 72 27,7
Nam 19 7,3
Téng 260 100,0

Nhan xét: C6 260 ching dugc dinh danh dong thdi béi ca 2 phuong phap, trong d6 vi khudn gram am
chi€m uu thé véi 65%, vi khuan gram duong 27,7% va 7,3% s6 chiing la ndm men.

Bang 2. Két qua dinh danh déng thuan bang 2 phuong phap

STT Vi khuan Sé ching Tylé %
1 Acinetobacter baumannii 45 19,2
2 Escherichia coli 32 13,7
3 Klebsiella pneumoniae 29 124
4 Pseudomonas aeruginosa 27 11,5
5 Staphylococcus aureus 26 11,1
6 Candida albicans 10 4,3
7 Streptococcus mitis/Streptococcus oralis 10 4,3
8 Candida tropicalis 8 34
9 Klebsiella aerogenes 7 3,0

10 Enterococcus faecalis 6 2,6
11 Enterococcus faecium 4 1,7
12 Proteus mirabilis 4 1,7
13 Streptococcus parasanguinis 4 1,7
14 Staphylococcus haemolyticus 3 1,3
15 Aeromonas hydrophila/punctata(caviae) 2 0,9
16 Streptococcus agalactiae 2 0,9
17 Streptococcus anginosus 2 09
18 Citrobacter amalonaticus 1 04
19 Citrobacter koseri 1 04
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Bang 2. Két qua dinh danh dong thuan bang 2 phuong phap (Tiép theo)

STT Vi khuan S6 ching Tylé %
20 Enterobacter hormaechei 1 04
21 Providencia rettgeri 1 04
22 Rhizobium radiobacter 1 0,4
23 Serratia marcescens 1 04
24 Staphylococcus capitis 1 04
25 Staphylococcus epidermidis 1 04
26 Staphylococcus lenus 1 04
27 Staphylococcus warneri 1 04
28 Stenotrophomonas maltophilia 1 04
29 Streptococcus gallolyticus ssp pasteurianus 1 04
30 Streptococcus pneumoniae 1 0,4

Téng 234 100,0

Nhdn xét: Trong t6ng s6 260 chldng thu thap tir cdc mau bénh pham lam sang, dugc dinh danh, c6 234
chling cho két qua déng thuan bang ca 2 phuong phap véi ty 1&é 90%. Trong d6 c6 153 chdng vi khuidn gram
am (90,5%), 63 ching vi khuan gram am (87,5%) va 18 chiing ndm men (94,7%)

Bang 3. Két qua dinh danh khéng déng thuan

T M chiing Két qua dinh danh bang Vitek | Két qua d.inh danh bang Muf do kht:)ng
2 Vitek MS dong thuan
1 1912198 Achromobacter xylosoxidans Achromobacter denitrificans Chi
2 1913068 Aeromonas sobria Aeromonas jandaei Chi
3 1912072 Burkholderia cepacia Burkholderia cenocepacia Chi
4 1913346 Burkholderia cepacia Burkholderia multivorans Chi
5 1912125 Citrobacter freundii Citrobacter braakii Chi
6 1913134 Enterobacter cloacae ssp cloacae | Enterobacter hormaechei Chi
7 1913167 Enterobacter cloacae ssp cloacae | Enterobacter hormaechei Chi
8 1913293 Enterobacter cloacae ssp cloacae | Enterobacter hormaechei Chi
9 1912219 Staphylococcus aureus Staphylococcus warneri Chi
10 1912453 Streptococcus pseudoporcinus ”::Z’S) /t;)tCrZ;iZZoccus oralis Chi
11 1912831 Streptococcus pseudoporcinus ”::Z’S) /t;)tCrZ;iZZoccus oralis Chi
12 1912514 i::;’: /t;)tcri;igZoccus oralis Streptococcus pneumoniae Chi
13 1914734 Candida ciferrii Candida albicans Chi
14 2000427 Enterobacter asburiae Enterobacter hormaechei Chi
15 1913590 Enterobacter cloacae complex Enterobacter hormaechei Chi
16 1914228 Escherichia coliO157 Escherichia coli Chi
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Bang 3. Két qua dinh danh khéng déng thuén (Tiép theo)

iy Két qua dinh danh Két qua dinh danh Muc d6
T Ma chung X . N . R R A
bang Vitek 2 bang Vitek MS khong dong thuan
hyl homini

17 2000637 stap . y 0coceus Rominis ssp Staphylococcus epidermidis Chi
hominis

18 2000704 Staphylococcus haemolyticus Staphylococcus kloosii Chi
S

19 2000135 tr.e.p fococcus ) Streptococcus pneumoniae Chi
mitis/Streptococcus oralis

20 2000427 Bordetella hinzii Achromobacter denitrificans Loai

21 1914909 Enterobacter cloacae complex Acinetobacter baumannii Loai

22 2000628 Kocuria kristinae Corynebacterium striatum Loai

23 2000222 Sphingomonas paucimobilis Corynebacterium striatum Loai

24 19M5705 Staphylococcus aureus Corynebacterium striatum Loai

25 1914333 Shigella group Morganella morganii Loai

26 2000146 Acinetobacter baumannii Neisseria Loai

flava/perflava/subflava

Nhan xét: 26 ching c6 két qua dinh danh khong déng thuan giltta 2 phuong phap chiém ty 1&é 10% s6
chling nghién cuu, trong dé ¢6 10 ching vi khuan gram am, 15 chdng vi khudn gram duong va 1 chdng
nam. C6 2 muc d6 khong déng thuan la khong déng thuan & muc do chi, tuc la két qua dinh danh giéng vé
loai va khac vé chi véi 19 chiing chiém 7,31% va chi c6 7 chiing (2,69%) c6 két qua dinh danh khac & muic do
loai, trong d6 2 chdng vi khudn Gram duong va 5 ching vi khuan Gram am véi ty lé tuong ung la 2,78% va
2,95% trong cing nhém vi khudn. Nhu vay xét vé muc dé loai gitra ¢4 253 chiing dugc dinh danh chiém ty lé

97,31% c6 két qua déng thuan 2 phuong phap.

Bang 4. Thai gian dinh danh

T Mam bénh Thoi glan(:l_l‘l:]l:)c:;::xt;ung binh Thoi gla::,gi;?:;:: ;;tsmg binh
Gram am 306 5-7
Gam duang 308 5-7
Gam duong 1079 5-7

Nhan xét: Thai gian dinh danh trung binh cla
Vitek 2 compact déi véi cac ching vi khudn Gram
am, vi khudn Gram ducng va ndm tuong Ung la 306
phut, 308 phut va 1079 phut. Trong khi d6, thai gian
dinh danh trung binh cta Vitek MS d6i véi cac
chung vi khuan Gram am, vi khudn Gram ducng
trong vong vai phat.

4. Ban luan

Maldi-Tof MS [a mot phuong phap hiéu qud
nhanh chéng va tuong déi ré tién dé dinh danh vi
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sinh vat gy bénh bao gém ca vi khudn va nam. Bay
la phuang phap st dung khéi phé ky thuat ion hoa
theo ca ché giai hap phu s&r dung nguén laser véi su
tro gitp cha chat nén, dinh danh cac loai vi khuén,
nam bang cach ghi nhan cac dai quang phé va phan
tich cac dadi quang phé véi co s& du liéu cla
VITEK® MS, cho phép phat hién cac protein hoa tan
c¢6 dé phong phu cao, bao gém ribosome va cac
protein cdu tric khac truc ti€p ti cac té bao vi
khuan, nam con nguyén ven nén do chinh xac cao
va dinh danh dugc dén muc dé chi va loai. Tur thang
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9 nam 2019, tai Bénh vién TWQD 108 hé thdong
Maldi-Tof Vitek MS da dugc Ung dung trong xét
nghiém thudng qui dinh danh vi khudn. Binh danh
bang Vitek MS tuong thich rong véi nhiéu moi
truong va diéu kién nubi cdy, va la phuong tién
nhanh nhat dé dinh danh cac mau nuéi cdy duong
tinh [1]. Hon nira Vitek MS ¢6 trién vong tng dung
rong hon trong linh vuc thi nghiém khang thuéc
[2], [3] rat ngdn thai gian dé xac dinh mam bénh va
cung cap két qua nhanh hon cho 1am sang, la van dé
quan trong can dugc giai quyét cho vi sinh phong
xét nghiém. Dua trén dr liéu clia chiing t6i, cac bac
st lam sang c6 kinh nghiém c6 thé diéu tri bénh
nhan nhiém trung nghiém trong, diéu tri khang sinh
thich hgp xac dinh hiéu qua va kip thsi mam bénh vi
khuén, vi ndm. Giup bac si lam sang rut ngan thoi
gian diéu tri cho bénh nhan va gidm ti & ti vong,
giam chi phi nam vién cho bénh nhan.

Trong nghién ctu nay 260 chung vi khuan, nam
gdy bénh thudng gap duoc dinh danh déng thoi
bang Vitek MS va Vitek 2, trong dé c6 241 ching vi
khudn va 19 ching nadm, dai dién cho 40 chi khac
nhau. K&t qua dinh danh cho thay 234 ching (90%)
phan 1ap 19 chi va 30 loai d6ng thuan & ca 2 phuong
phdp & muc dé chi. Két qua nay cling tuong tu nhu
nghién ctu cla Lingo Guo va cdng su, nghién cldu
cla Camila Gabriela da Silva va cong su, véi ty 1é
dong thuan & muc dé chi lan lugt la 92,59% va
92,8% [2], [4]. K&t qua dinh danh khéng phu hgp
gitta 2 phuong phap dén muc d6 chi la 7 (2,69%),
khong phu hop dén muc do loai la 26 (10%) trong
téng s6 260 loai dinh danh dugc. 97,31% s ching
dugc dinh danh dong thuan & muc d6 loai, két qua
nay cling tuong tu nhu Van Veen va cdng su vdi ty |1é
la 97,1% [5].

Thai gian dinh danh vi khuan Gram am, Gram
duong va nam men trén hé thong Vitek 2 1an lugt la
306, 308 va 1079 phut. Trong khi d6, Vitek MS cho
két qua dinh danh trong vai phat. Két qua nay tuong
tu nhu nghién clu ca Hong-wei Pan va cOng su
thai gian dinh danh trung binh cta céc loai vi khuan
va nam trén MALDITOF la < 15 phdt [6]. Nghién ciu
cla Chanot va céng su cho thay Maldi-Tof MS giup

giam 10,52 gi¢ thoi gian trd két qua dinh danh cho
bénh nhan [7].

5. Két luan

So v&i phuang phap dinh danh vi khuin bang
hé théng Vitex 2 compact thi MALDI-TOF Vitek MS
cho két qud dinh danh vi khuidn va ndm nhanh va
chinh xac. R4t ngan thai gian dinh danh chi con vai
phut so véi 6 gid - 16 gid ddi véi vi khuan va nam
bang hé théng Vitek 2.
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