NGHIEN CUU KHOA HOC

VAI TRO CUA KY THUAT MALDI-TOF MS TRONG DINH DANH
VI KHUAN NONTUBERCULOUS MYCOBACTERIA (NTM)

Pao Thi Ngoc Lan', Dwong Hong Quén?

Muc tiéu: Panh gia tong quan tai liéu vé wu nhuoc diém cua ki thuat MALDI -TOF MS trong dinh danh
loai, dudi loai Nontuberculous Mycobacteria NTM).

Dai tuwong va phirong phdp: 23 tai liéu nghién ciru duoc lya chon tir cac co so dit lidu y hoc truc tuyén bao
g6m Pubmed, Google scholar va Scopus trong giai doan tir nam 2010 dén nam 2023 cung véi tai liéu ki thuat
tlr nha san xuét. Tiéu chi Iya chon nghién ctru bao gém cac bao céo vé hiéu qua, do nhay, d6 dac hiéu va cac
han ché ctia k¥ thudt MALDI-TOF MS trong dinh danh NTM.

Két qud va két lugn: Téng cong 23 nghién ciru va bai bao qudc té& da duoc Iwa chon dua vao phan tich, bao
gdm 3 tai lidu lién quan dén ky thuat MALDI-TOF MS va quy trinh thyc hién, cing 20 tai liéu vé két qua
dinh danh NTM bang ky thuat nay. Tai Viét Nam hién chua c6 nghién ctru ndo vé tmg dung MALDI-TOF
MS trong dinh danh loai, duéi loai NTM. Két qua téng hop cho théy, ty 1€ dinh danh dat mtrc d9 tin cdy cao
(Score > 1,80) trung binh 1a 88,0% ( 95% CI 80,0 - 93,2), so véi cac k¥ thuat tham chiéu (LPA va/hodc giai
trinh tyr gen) c6 cung két qua dinh danh dat 97,0% (95% CI 91,5 - 99,4). Két qua dinh danh bing MALDI-
TOF MS tuong dong hoan toan (100%) v&i ki thuat dinh danh tham chiéu (LPA va/hodc giai trinh ti gen) &
cac loai 1a M. chimaera, M. intracellulare, M. gordonae va M. fortuitum group. Tuy nhién c6 3 trudong hop
(3%) khong dinh danh dugc loai, gf”)m 2 mau M. avium va 1 mau M. abscessus complex. Dic biét, ki thuat
MALDI- TOF MS gitip riit ngan thoi gian dinh danh gp 7 lan va chi phi thuc hién giam 3 1an so véi cac ky
thuat tham chiéu khac. Tuy nhién, dbi voi cac mau khong dinh danh dugc hoac c6 do tin cay thép phai duoc
khang dinh lai bang LPA.

Twr khéa: MALDI- TOF MS, Nontuberculous Mycobacteria (NTM), Pinh danh NTM.

DAT VAN BE

Chi Mycobacterium gdbm hon 190 loai duoc
chia thanh 3 nhom: Mycobacterium tuberculosis

mién dich, ghép tang,... ma con & ci nhitng nguoi
khoe manh. Ty 1& méc va tir vong do NTM di ting
1én trén thé gidi c6 lién quan t6i sy chdm tré trong
chén doan va diéu tri2. Chin doan sém va chinh xéac
loai NTM la chia khoa then chdt trong viée quan 1y
nguoi bénh va dua ra phac do diéu tri phu hop. Viée
didu tri khang sinh khong phu hop c6 thé dan t6i
giam hiéu qua didu tri, ngoai ra con c6 mot so tac
dung phu trén nhiéu hé co quan. Pac biét, & nguoi
bénh suy gan, suy than va chiung s€ tao ra ap luc
chon loc giit lai cac ching vi khuan khang thudc?.
Do dd6, viéc dinh danh dén loai, dudi loai NTM la
rat quan trong.

complex, Mycobacterium leprae va Nontuberculous
Mycobacteria NTM) con dugc goi la Mycobacteria
khong dién hinh hay vi khuin ngoai lao'. NTM c6
& moi noi trong mdi trudng, nhét 1a dat va nudc.
Chung 1a tac nhan gay bénh mycobacteriosis khong
chi & nhitng ngudi c6 yéu td nguy co nhu suy giam
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cao va thoi gian cho két qua rat lau, do d6 k¥ thuat
giai trinh tu gen chu yéu duoc trién khai & cac phong
nghién ciru hodc cac phong xét nghiém tham chiéu
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hodc mot s6 bénh vién chuyén khoa dic biét ma chua
thé ap dung rong rii trong thuc hanh 1am sang*’.
Trong cac phong xét nghiém vi sinh 1am sang, viéc
dinh danh loai, dudi loai NTM thuong dugc thuc
hién bang LPA (Line Probe Assay) 1a ky thuat xac
dinh kiéu gen dua trén nguyén 1y lai DNA véi cac
trinh tu do (probe) nucleotid di dugc cb dinh sin
trén dai nitrocellulose. Tuy nhién, k¥ thuat nay ciling
c6 nhitng han ché tuong tw, bao gdm thoi gian thuc
hién kéo dai, chi phi xét nghiém cao va yéu cau nhan
luc phai dugc dao tao chuyén sau®.

Trong cac Ung dung cong nghé mdoi, ki thuat
MALDI-TOF MS hién dang duoc tmg dung rong
rdi trong cic phong vi sinh 1am sang dé dinh danh
vi khuén, nim va c6 tiém nang trd thanh mot cong
cu dic lyc dé dinh danh NTM. K§ thuat nay cho
phép dinh danh vi sinh vat mét cdch nhanh chong
dua trén phd protein dic trung cia timg loai. Véi
thoi gian cho két qua ngan, do chinh xac twong d6i
cao, quy trinh k¥ thuit don gian va chi phi thép,
MALDI-TOF MS 1a mét ky thuat ddy htra hen va
dang phat trién manh m& trong linh vyc vi sinh 14m
sang. Tuy nhién, khong nhu hau hét cac vi sinh vat
khac, vi khuan Mycobacteria ¢ cau trac vach té bao
rat phtrc tap va dic biét, doi hoi phai c6 bude xur ly
méu riéng biét nhim bat hoat té bao dé dam bao
an toan sinh hoc va pha vo dugc cAu tric véch té
bao dé thu duoc phd protein chinh xac. Do vay, ki
thudt dinh danh loai NTM bang MALDI- TOF MS
chua duogc trién khai tai cac khoa vi sinh 1dm sang
6 nudc ta. Thém vao do, hién chua co6 nghién clru
tdng quan nao tai Viét Nam danh gia viéc ing dung
k¥ thuat nay trong dinh danh NTM. Vi vay, chiing
t6i tién hanh nghién ctru nay nhdm muyc tiéu danh
gi4 tong quan tai liéu vé vu diém va han ché cta ky
thudt MALDI-TOF MS trong dinh danh loai, dudi
loai Nontuberculous Mycobacteria (NTM).

DOI TUUNG PHUONG PHAP

Poi twong: Cac nghién ciru, bai bao khoa hoc lién
quan dén k¥ thuat dinh danh NTM bang MALDI-
TOF MS dugc cong bd trén thé gidi va tai Viét Nam.

Tiéu chudn lwa chon: Céc nghién ctru, bai bao
da dugc cong bo tir nam 2010 dén hét thang 10 nam
2023; Cac nghién ctru, bai bao c6 ndi dung trinh
bay vé ky thuat dinh danh NTM biang MALDI-
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TOF MS; Ngon ngir dugc chip nhan 14 tiéng Anh
va tiéng Viét.

Tiéu chudn logi triv: Cac nghién ctru, bai bao vé
ky thudt chdn doan NTM bang MALDI-TOF MS
khong trén nguoi; Cac nghién ciru, bai bao vé ky
thuat dinh danh vi khuan bang MALDI-TOF MS
khong phai 1a NTM; Ngon ngit: Khac

Phwong phap nghién ctru

Co 56 dir liu: Tai kiéu duoc tim kiém trén cac
co s6 dit liéu y hoc truc tuyén nhu: Pubmed, Google
Scholar; Scopus, cac tap chi y hoc, luan van, luan
an trong nudc; Tai liéu, gido trinh gidng day; Bao
cdo cua cac hoi nghi chuyén nganh dugc cap nhat
dén thang 10 ndm 2023 va tai liéu do hing san xuét
cung cap.

Chién lwgc tim kiém: Céc thuat ngir Tiéng Anh
dugc s dung dé tim kiém tai lieu: NTM AND
MALDI-TOF MS OR Identify by MALDI-TOF
MS); Use of MALDI-TOF MS for identification
of mycobacterium; Rapid identification of
Nontuberculous Mycobacterium using MALDI-
TOF MS; MALDI-TOF MS biotyper Mycobacteria
library systems; Cac thuat nglr tiéng Viét duoc su
dung dé tim kiém tai liéu: NTM va/hodc k¥ thuéat
dinh danh NTM; Dinh danh NTM bang MALDI-
TOF MS.

Phuong phap chon lpc: Cac tai li¢u thu duoc
tlr cac co sé dir li€u s€ dugc phan loai qua hai vong
sang loc, bao gdm: Vong thir nhét: tiéu dé va tom
tat cua tai lidu s& duoc ra soat nham loai trir nhiing
nghién ctru khoéng dép tmg véi tiéu chuin lya chon
(theo tiéu chuin loai trir néu trén); Vong tht hai:
toan van cua céc tai li€u con lai sau vong sang loc
ban dau s& dugc thu thap va danh gia doc lap bdi ba
nha nghién ciru. Viée danh gia nham xac dinh muc
d6 phu hop cua tung tai liéu voi muc tiéu nghién
ctru. Trong truong hop co bit ddng gitra cac nghién
ctru vién, quyét dinh cudi cung s& duoc dua ra sau
khi tham khao y kién ctia mot nha nghién ctru thir tu.

Chon loc, xir ly: Stir dung phin mém Zotero 6.0
dé quan 1y va trich dan tai liéu tham khdo trong qua
trinh thye hién nghién ctru. Viéc sang loc ti€u dé va
tom tat cia tat ca cac tai liéu thu dugc tir két qua
tim kiém dugc thuc hién mot cach doc 1ap bodi hai
nha nghién ctru nham xéc dinh sy phi hop theo tiéu
chuan lya chon va tiéu chuan loai trir. Nhirng tai liéu
khong bi loai trir sau budc sang loc ban dau s& duoc
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thu thap toan van dé tién hanh d4nh gia cubi cing. trinh bay dudi dang bang biéu hodc biéu d6 nham
Dt liéu nghién ctru dugc lwu trit va quan 1y bang mo ta dac di€ém va phan bo cta so liéu.
phan mém Excel. Cac két qua thu dugc s€ dugc

KET QUA

Pic diém cac tai liéu nghién ciru

Theo So dd 1, da c6 23 tai lidu duoc lya chon dé dua ra cac két qua nghién ctru theo muyc ti€u. Trong do co
3 tai liéu vé ky thuat MALDI-TOF MS, quy trinh thyc hién cling nhu thu vién vé NTM ctia k¥ thuat, 20 tai liu
v& két qua dinh danh NTM bing k¥ thudt MALDI-TOF MS trén thé gioi. 18/20 (90%) bai bao cho thiy két qua
dinh danh loai, dudi loai NTM béng k¥ thudt MALDI-TOF MS c6 do tin cdy cao (Score > 1,80). C6 2 bai (10%)
chi ra rang k¥ thuat nay chua phén biét dugc cac dudi loai thude phirc hop M. abscessus complex va khong dinh
danh duoc M. avium. 12/20 (60%) bai bao sir dung LPA 1a k¥ thuat tham chiéu cho MALDI- TOF MS va két
qua la hai k¥ thuét c6 cung két qua dinh danh dat trén 90%. Tai Viét Nam, chura c6 nghién ctru vé viée ap dung
MALDI-TOF MS trong dinh danh loai, duéi loai NTM.

Nghién ctru tim trong
cac co so dir liéu

n=139)
Nghién cuu trung lap
Phat hién > (n=2)
\ 4
Céac nghién clru sang . )
loc tom tht Loai trir sau khi doc
(n=137) ti€u d¢ va tom tat (n =
102)
Khéng lién quan:
Sang lgc » Khong nim trong
v khoang thoi gian dang
xét
Nghién ctru toan van Khong trong cong
duoc tim doc d(“)ng
(n=35)
Loai trir sau khi doc
toan van nghién ciru (n
LA x | =12)
b tiéu chuan "| Khéng c6 bao cdo sb
liéu
Trung lap
Nghiép qli’u lwra chon
Lua chon dé tong hop
(n=23)

So dd 1. Két qua tim kiém va sang loc tai liéu nghién ctru
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Két qua dinh danh loai NTM bing k§y thuat MALDI-TOF MS

NGHIEN CUU KHOA HOC

Bang 1. Do tin cay (Score) clia két qua dinh danh tr MGIT va méi trwdng dac clia Mycobacteria phat trién

nhanh va cham
MGIT Khuén lac (m6i trwong dic)
1,6 < 1,6 =<
Score 21,8 SR Score <1,6 | Score 21,8 DL Score < 1,6
<1,8 <1,8
Loai N n (%) n (%) n (%) n (%) n (%) n (%)
MBT Mycobacteria
it 50 47 (94,0) 2 (4,0 1(2,0) 41 (82,0) 7 (14,0) 2 (4,0)
i

RGM 17 15 (88,2) 1(5,9) 1(5,9) 15 (88,2) 2(11,8) 0(0,0)
SGM 33 32(97,0) 1(3,0) 0(0,0) 26 (78,8) 5(15,2) 2(6,1)

MGIT: BBL TM MGIT broth; RGM: Rapid growing Mycobacteria (vi khudn Mycobacteria phat trién nhanh); SGM Slow
growing Mycobacteria (vi khudn Mycobacteria phdt trién chidm).

Ty 1& két qua dinh danh c6 d6 tin cay cao (Score > 1,80) véi ty 1¢ trung binh 1a 88,0% (95% CI 80,0
- 93,2). Mau dinh danh dugc lay tir moi truong MGIT va moi truong dic co ty 1¢ két qua dinh danh véi
do tin cay cao lan luot 1a 82,0% va 94,0% (95% CI 83,2 - 98,6) (Bang 1).

Két qui dwong tinh 95% CI
. . 7 91.5:994
Tong so L 710 L !
(N=100)
Méi treing [ 98.0 [89.4 :99.9]
dic
(N=50)
— 96.0 [86.3 : 99.5]
MGIT
(N=50)
50 60 70 80 50 100

Két qua dwong tinh (%)

Hinh 1. Két qua dinh danh bang ky thuat MALDI- TOF MS so vé&i k§ thuat tham chiéu theo loai mau

Két qua dwong tinh khi so sanh véi ky thuat tham chiéu (LPA va/hodc giai trinh tu gen) nghia 1a ca
2 k¥ thuat c6 cung két qua dinh danh dat 97,0% (95% CI 91,5 - 99,4). Khi xét cho tirng loai mau dau vao

thi khuan lac trén méi truong dic c6 ty 1& dwong tinh 1a 98,0% (95% CI 89,4 - 99.9), MGIT 12 96,0%
(95% CI1 86,3 - 99,5) (Hinh 1).
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M. gordonae

M. intracellulare
M. chimaera

M. avium

M. fortuitum group
M. abscessus complex

mScore <1,60 ®Scorel,6< <1,8 ®Score>1,8

Hinh 2. Két qua dinh danh NTM b&ng MALDI-TOF MS theo loai

Két qua dinh danh bang MALDI-TOF MS tuong dong hoan toan (100%) v&i ki thuat dinh danh tham
chiéu & cac loai 1a M. chimaera, M. intracellulare, M. gordonae va M. fortuitum group (Hinh 2). C6 3
truong hop (3%) khong dinh danh duge loai, gdom 2 mau M. avium va 1 mau M. abscessus complex.

Hiéu qua kinh té
Chi phi wéc tinh cho mét lan dinh danh mét mau NTM
Bang 2. Mirc d6 tiéu hao héa chat va thoi gian gitka MALDI-TOF MS véi LPA

LPA MALDI-TOF MS
Khuéch dai ; Chuan bij mau | Thu va phan tich
Tach DNA . g Tién hanh lai : el
ac bing PCR fen hanh fat cho target khéi phd
Thoi gian 2 giov 1 gi&r 30 phut 2 giov 35 - 40 phut 1 phat

K§ thuat MALDI-TOF MS tén khoang 40 phut. K§ thuat LPA cin hon 5 gid (Bang 2). Hon thé
nita, chi phi ciia mot 1an dinh danh NTM bang LPA 1a 800.000 VND va MALDI-TOF MS 1a 250.000 -

300.000 VND (Bang 3).

Bang 3. Uéc tinh chi phi cho mét mau dinh danh NTM-.

LPA MALDI-TOF MS

Gia tién

800.000 VND

250.000 - 300.000 VND

BAN LUAN

Qua viéc so sanh két qua dinh danh cuia MALDI-
TOF MS véi cac ky thudt tham chiéu (LPA, giai trinh
tw gen) (Hinh 1) v6i d6 twong dong trung binh la
97%. Két qua nay cho thdy viéc trién khai MALDI-
TOF MS trong viéc dinh danh loai NTM da dugc cai
thién ro rét véi do chinh xac cao, tuong dé)ng cao voi
cac k¥ thuat tham chiéu nhu LPA va/hodc giai trinh
tu gen. Két qua nay ciing tuong dong véi két qua cua
nghién ctru da trung tim tai 9 qudc gia & chau Au nam
2022 véi két qua dinh danh c6 diém > 1,60 1a 100%
& 5 phong thi nghiém va tir 68,2% dén 98,6% & 10
phong thi nghiém con lai; Két qua dinh danh duong
tinh khi so sanh véi cac k¥ thudt tham chiéu khac

déu trén 97% (12 phong thi nghiém c6 ti 1¢ duong
tinh 12 100%, 3 phong thi nghiém c6 ti 1¢ duong tinh
trong khoang 97,4% dén 99,0%)’. Hon nira, viéc sur
dung mau dau vao 1a MGIT hay 14 khuan lac trén moi
truong dic thi sir dung khuan lac déu c6 mirc do tin
cdy cao voi ty 1€ duong tinh cao. Tuy nhién, viéc stir
dung Kkhuén lac tir moi trudng dac co vé co uu thé hon
vi 6ng MGIT ¢6 thé boi nhidm mot s6 vi khudn, nAm
do qua trinh khir nhiém mAu ban dau nén d6 thuan
chung kém hon. Do d6, dé dam bao cho két qua dinh
danh dugc chinh x4c va co do tin cdy cao can phai
thao tac dang quy chuan, khir nhiém mau bénh pham
ban dau tt trude khi tién hanh cdy vao moi truong
long MGIT.

104 TRUYEN NHIEM VIET NAM * S6 02(50) - 2025



Vi ky thuat MALDI-TOF MS phan tich dua trén
khdi pho protein va khi thyre hién thi chim tia laser s&
tap trung bin vao mot viing nho véi tan suat ban cao
(40 lan/giay) v6i mirc nang luong 16n, ché do ban ty
d6ng thuong vu tién bin tir ving trung tim cua vi tri
r0i méi bén ra ving ngoai vi nén viéc phét mau lén
mdi vi tri (spot) ciia dia MALDI target s& phu thudc
vao k¥ thuat thao tac cua ngudi thyc hién- day cling
1a nhugc diém cua ki thuat nay. Do d6, dé khéc phuc
nhuoc diém nay can luu y mot sé diém sau gom 1)
bia target phai dugc v€ sinh sach s&, loai bo hoan
toan hop chat hitu co (v6i loai dia dung nhiéu lan)
tru6e khi sir dung; 2) Luong mau khi phét vao phai
vira du, khéng qua it hodc khéng qua nhiéu, wu tién
phét déu & ving trung tm nén khi nho 1 pL mau sau
xtr 1y can phai nho 3 1an vao giita von tron nhd mau
(spot) va phai dé kho tu nhién giira cac lan nho; 3)
Trudc khi thém bat ky hoa chat nao 1én dia target can
phai dé chét da nho trude d6 kho tyr nhién mot cach
hoan toan; 4) Mau dau vao cang tinh khiét (thuan)
cang t6t, nén néu dng MGIT bi bdi nhidm thi phai
cAy chuyén ra méi truong dic dé thu duge khuén lac
thuan trudc khi tién hanh dinh danh.

Vé két qua dinh danh dén loai, dinh danh bing
MALDI-TOF MS trong ddng hoan toan (100%)
véi k¥ thuét dinh danh tham chiéu & cac loai 1a M.
chimaera, M. intracellulare, M. gordonae va M.
Sfortuitum group (Hinh 2). Co6 3 truong hop (3%)
khong dinh danh duogc loai, gém 2 mau M. avium
va 1 miu M. abscessus complex. Diéu niy co thé
ly giai boi mac du thu vién vi khuan Mycobacteria
ctia MALDI-TOF MS rit 16n, v6i hon 180 loai khac
nhau trong thu vién MBT Mycobacteria (Bruker
Daltonics), mot trong nhitng thu vién méi va nhiéu
loai nhit cia MALDI-TOF MS. Tuy nhién, viéc xac
dinh loai, dudi loai NTM van con 1a thach thirc va
chua phai 13 tiéu chuan vang®. Nhing khé khin nay 1a
do thanh phan té bao cta Mycobacteria va xu huéng
tao thanh phtrc hop ciia mot s6 loai NTM nhur M.
abscessus complex, nén cac k¥ thuat thu thap khdi
phé protein hién nay cia MALDI-TOF MS chua thé
phan biét duoc’. Bé thu duoc quang phd chat lwong
cao, phan biét dé khéc phuc nhuoc diém hién nay,
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céc nha nghién ctru dang nghién ciru, phét trién va
xdy dung quy trinh chuén bj mdu MALDI-TOF MS
khac nhau dya trén cac k¥ thut xtr 1y bang nhiét, hoa
hoc va vat 1y'*!4. Tuy nhién, ky thuat MALDI-TOF
MS lai ¢6 mot s6 wu diém vé& mat thoi gian, chi phi.
K§ thuat MALDI-TOF MS tén it hoa chat va thoi
gian hon (khoang 40 phut) trong khi k¥ thuat LPA
cAn nhiéu bude (tach DNA, khuéch dai doan gen dich
bang PCR, lai phan tir) v&i nhiéu hoa chat, may moc
hon va can hon 5 gio (gap hon 7 14n) dé c6 két qua
dinh danh loai NTM (Bang 2). Khong nhiing thé wéc
tinh chi phi cho mdt mau dinh danh bang MALDI-
TOF MS ré hon khoang 3 1an so v6i LPA (Béang 3).

Nhu vy, ki thuat MALDI-TOF MS don gian, dé
thuc hién hon khi chi can chuin bi mau cho MALDI
Target, trong khi ky thuat LPA can phai thyc hién 3
giai doan phirc tap gém tach DNA, khuéch dai doan
gen va lai phan tir; kha ning ngoai nhiém trong quéa
trinh thao tac cia MALDI-TOF la rat thip, con LPA
phai tuan thu nghiém ngat dé tranh nhidm chéo hoic
ngoai nhiém tir méi trudng. So sanh vé mirc tiéu hao
hoa chat thi k§ thuat MALDI-TOF MS tiéu hao it
hoa chat hon nén gia thanh ré hon. K§ thuat MALDI-
TOF chi can mét budc chuan bi miu cho target nén
né gitp rit ngan thoi gian xubng hon 7 lan (khoang 5
gid xubng 40 phut) so véi LPA. Ngoai ra, cong suit
cua MALDI-TOF MS ciing cao hon LPA khi mét
target c6 48 vi tri hay co thé dinh danh 48 mau mot
1an, trong khi may lai LPA chi c6 5 mau trong mot
lan chay. Ky thuat MALDI-TOF so sanh khdi phd
ctia mu véi thu vién va dua ra két qud nén it bi anh
hudng boi con ngudi, trong khi két qua lai LPA dua
trén cac vach mau xuét hién trén thanh lai nén phu
thudc vao chu quan ctia ngudi doc. Hon nira, tai Viét
Nam chi c¢6 Bénh vién phdi Trung uong trién khai ky
thuat LPA dé dinh danh NTM, nén cac mau NTM tai
cac bénh vién khac s€ phai gui dén Bénh vién Phéi
Trung uong dé tién hanh dinh loai, do do6 sé rét tén
kém thoi gian, chi phi va 1am cham qua trinh diéu
tri cho nguoi bénh. Trong khi d6 c6 kha nhiéu bénh
vién da duoc trang bi hé théng MALDI-TOF MS nhu
Bénh vién Bach Mai, Bénh vién Nhi Trung uong,
Bénh vién Bénh Nhiét d6i Trung wong,... nén viéc
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trién khai dinh danh NTM bang MALDI-TOF MS
hoan toan kha thi va mang lai nhiéu loi ich cho ngudi
bénh.

Qua qua trinh so sanh gitta MALDI-TOF MS va
LPA riit ra dugc nhitng uu diém va nhugc diém cia
ky thuat MALDI-TOF MS. Trong d6, uu diém cua
k¥ thudt MALDI-TOF MS gbm thoi gian c¢6 két qua
dinh danh rét ngén; don gian, dé thyuc hién; chi phi
thp va c6 thé trién khai tai cac khoa vi sinh 14m sang.
Nhuoc diém cia ki thust MALDI-TOF MS gdm:
chua dinh danh duoc tit ca cac loai NTM, nht la cac
loai trong mot phirc hop nhu M. abscessus complex;
chi phi mua may méc, bao tri kha tén kém; yéu ciu
k¥ thuat phét mau chuan chi dé lugng mau ¢ mdi vi
tri (spot) vira du; dung dich HCCA matrix chi c6 thé

sir dung trong vong 14 ngay ké tir khi pha nén khong
phtt hop véi nhitng noi c6 lvong mu it; va yéu cau
van hanh hanh may nghiém ngat dé tranh lam hong
bom &p suét trong may.

KET LUAN

K§ thust MALDI-TOF MS c6 uu thé hon va c6
thé 4p dung rong rdi & cac khoa vi sinh 1am sang vi k§y
thudt don gian, thoi gian xét nghiém ngan véi d chinh
xéc kh4 cao. Tuy nhién, MALDI-TOF MS chua thé
thay thé dugc LPA. Dic biét, & nhimg bénh vién dau
nganh nhu Bénh vién Phoi Trung uong boi vi nhiing
han ché vé thu vién cua né. Do d6, véi cac truong hop
khéng dinh danh duoc bang ky thudt MALDI-TOF
MS hodc @6 tin cay khong cao phai dugc khéng dinh

lai bang k¥ thuat LPA.
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ROLE OF MALDI-TOF MS TECHNIQUE IN IDENTIFICATION OF
NONTUBERCULOUS MYCOBACTERIA (NTM)

Objectives: To evaluate the advantages and limitations of MALDI-TOF MS technique in the identification
of species and subspecies of Nontuberculous Mycobacteria (NTM).

Subjects and methods: 23 Relevant studies were searched from 2010 to October 2023 through online
medical databases including PubMed, Google Scholar, Scopus, and manufacturer documents. The inclusion
criteria focused on studies reporting on the effectiveness, sensitivity, specificity, and limitations of the
MALDI-TOF MS method for NTM identification.

Results and conclusions: A total of 23 international studies and articles were included in the analysis,
consisting of 3 documents related to the MALDI-TOF MS technique and procedural protocols, and 20
documents reporting on NTM identification outcomes using this method. In Vietnam, no studies have
been conducted on the application of MALDI-TOF MS for species or subspecies identification of NTM.
Aggregated results indicated that the average rate of high-confidence identification (Score > 1.80) was
88.0% (95% CI: 80.0 - 93.2), whereas reference methods (LPA and/or gene sequencing) achieved concordant
identification in 97.0% of cases (95% CI: 91.5 - 99.4). Identification results by MALDI-TOF MS showed
complete concordance (100%) with reference methods for M. chimaera, M. intracellulare, M. gordonae,
and the M. fortuitum group. However, there were 3 cases (3%) in which the species could not be identified,
including two M. avium isolates and one M. abscessus complex isolate. Notably, the MALDI-TOF MS
technique reduced the identification time by a factor of seven and the cost by threefold compared to other
methods. Nevertheless, isolates that are unidentifiable or yield low-confidence scores should be confirmed
by LPA.

Key words: MALDI-TOF MS, Nontuberculous Mycobacteria (NTM), NTM identification.
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