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ABSTRACT

Objective: To evaluate and compare the concordance of the Line Probe Assay (LPA) method
and the BACTEC MGIT 960 system in determining resistance to Isoniazid (INH) and
Rifampicin (RMP).

Subjects and methods: This descriptive study included 480 patients suspected of tuberculosis
who visited the Central Lung Hospital from January 1, 2023 to September 30, 2023, and
underwent simultaneous testing for INH and RMP resistance using both the LPA and BACTEC
MGIT 960 methods.

Results: For INH: out of 480 patients, 467 patients underwent concurrent resistance testing for
INH using both the LPA and BACTEC MGIT 960, with 13 results where INH resistance could
not be determined by the LPA method. The results showed a sensitivity of 97.9%, specificity
01 99.4% and accuracy of 98.9%, with a discordant rate of 5/467 (1.1%). For RMP: out of 480
patients, 478 patients underwent simultaneous resistance testing for RMP using both methods,
with 2 results where RMP resistance could not be determined by the LPA method. The results
showed a sensitivity of 94.4%, specificity of 98.9% and accuracy of 98.5%, with a discordant
rate of 7/478 (1.5%).

Evaluation of discordant results: Among the 11 discordant strains (out of 12 total discordant
strains), further testing (including DST), GeneXpert MTB/XDR, and GTT) was conducted. For
INH resistance: 5/5 discordant strains underwent additional testing. Of these, 2 LPA-resistant
strains were INH-sensitive by DST, with one sensitive and one resistant by GTT and
GeneXpert MTB/XDR; 3 LPA-sensitive strains were INH-resistant by DST, but GTT and
GeneXpert MTB/XDR were INH-sensitive and resistant, respectively. Two resistant strains
were confirmed resistant by GTT and GeneXpert MTB/XDR. For RMP: 6/7 discordant strains
underwent additional testing. Of these, 5 LPA-resistant strains were RMP-sensitive by DST,
with 4/5 showing RMP resistance using GeneXpert MTB/RIF and GTT (mutation at the
borderline resistance level), and 1/5 strain could not be cultured. Two LPA-sensitive strains
were RMP-resistant by DST, with GTT-resistant and GeneXpert MTB/RIF-sensitive, exhibiting
a mutation outside the hotspot region (81bp) of both LPA and GeneXpert MTB/RIF.
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TOM TAT
Muc tiéu: Panh gia va so sanh mirc d6 dong thuan ciia phuong phap Line Probe Assay (LPA)
va BACTEC MGIT 960 trong xac dinh tinh khang Isoniazid (INH) va Rifampicin (RMP).

Poi twgng va phwong phap: Nghién ctru mo ta 480 ngudi bénh nghi lao dén kham tai Bénh
vién Phoi Trung wong tir 1/1/2023 den 30/9/2023 c6 thyuc hién ddng thoi xét nghiém xéac dinh
tinh khang Isoniazid va Rifampicin bang phuong phap LPA va BACTEC MGIT 960.

Két qua: Ddi voi thuée INH: 467 nguoi bénh trén tong s0 480 ngudi bénh thyc hién dong thoi
xac dinh tinh khdng INH bang 2 phu:ong phap LPA va BACTEC MGIT 960 do ¢6 13 két qua xac
dinh tinh khang INH 14 khong xac dinh bang phwong phap LPA. Ket qué cho thy dd nhay, do
dédc hi€u va do chinh xac twong tmg 13 97,9%, 99,4% va 98,9% va so luong khong dong thuan
1a 5/467 (1,1%). Dbi voi thudc RMP: 478 nguoi bénh trén tong sO 480 ngudi bénh thuc hién
dong thoi xac dinh tinh khang RMP bang 2 phuong phap LPA va BACTEC MGIT 960 do ¢ 2
két qua xac dinh tinh khang RMP la khong xéc dinh bang phuong phap LPA. Ket qué cho thiy
dd nhay, d¢ dac hi€u va do chinh xac twong tng la 94,4%, 98,9% va 98,5%; va s6 luong khong
dong thuén 1a 7/478 (1,5%).

Két ludn: Panh gia két qua khong dong thuan gitra phu:ong phap LPA va BACTEC MGIT trong
xac dinh tinh khang INH va RMP cua 11 trong tong s6 12 chung c6 két qua khong dong thuan,
nhan thay dbi voi thube INH: 5/5 chung khong dong thuén dugc thyc hién cac xét nghiém bod
sung khang sinh d6, GTT va Xpert MTB/XDR: 2 mau LPA khang INH, khang sinh d6 nhay INH
nhung 1 mau nhay va 1 mau khang khi dung GTT va Xpert MTB/XDR; 3 mau LPA nhay INH
va khang sinh d6 khang INH nhung GTT nhay INH va Xpert MTB/XDR khang INH va 2 mau
khang khang dinh bang GTT va Xpert MTB/XD. D61 v6i xac dinh tinh khang RMP: 6/7 chung
khong dong thuén duge thye hién cac xét nghiém bo sung: 5 mau LPA khdng RMP, khang sinh
do nhay RMP ¢6 4/5 khang RMP bang phuong phap Xpert MTB/RIF va GTT (d6t bién khang &
borderline), 1/5 trudng hop khong thu dugc chung. 2 mau LPA nhay RMP, khang sinh d6 khang
RMP, GTT khang RMP, Xpert MTB/RIF nhay RMP véi dot bién ngoai vung hotpot 81bp cua
ca phuong phap LPA va Xpert MTB/RIF.

Tir khoa: Rifampicin, Isoniazid, BACTEC MGIT 960, Line Probe Assay.

1. PAT VAN PE

Bénh lao 1d mot bénh truyén nhiém nguy hiém, ding
hang dau trong nhung nguyén nhén gay tir vong do tac
nhan truyén nhiém trén toan cau. Theo T6 chirc Y té The
gi6i, wdc tinh nam 2022 ¢ khoang 10,6 triéu ngudi mic
bénh lao trén toan thé gioi, trong d6 5,8 triéu 1a nam
gidi trudng thanh, 3.5 triéu la nlr gidi truong thanh va
1,3 triéu la tré¢ em. Bénh lao cling c6 mbi lién hé chit
ché véi HIV, véi khoang 6,3% tong $6 bénh nhan lao

*Tac gia lién h¢

sdng chung voi HIV. Dic biét, ¢6 410.000 ca méc lao da
khang thudc hoic lao khang Rifampicin, va ty 1¢ diéu tri
thanh cong chi dat khoang 63% & nhom bénh nhan lao
da khéang hoac khang Rifampicin.

Viét Nam 12 1 trong 30 quéc gia c6 ganh ning bénh lao
va lao khang thudc cao nhat thé gioi. Chi riéng nam
2021, nudce ta da ghi nhan 169.000 ca mac lao va hon
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12.000 ca tir vong do bénh lao. Viéc kiém soat tinh trang
khang thudc, giam nguy co lay nhidm va cai thién hiéu
qua diéu tri lao, dic biét dbi véi bénh nhéan lao da khang
thudc va lao khang Rifampicin, doi hoi phai ¢é nhiing
phuong phap xét nghiém nhanh chong, chinh xac dé
phat hién sém bénh nhan khang thudc, tir 46 c6 phuwong
an diéu tri kip thoi va hidu qua.

Trong bdi canh nay, viéc st dung cac phuong phap
sinh hoc phan t&r nhu Line Probe Assay (LPA) va hé
thdng BACTEC MGIT 960 tr& nén rat quan trong.
Céac phuong phap nay c6 kha nang phat hién tinh trang
khang thubc ctia Mycobacterium tuberculosis d6i voi
Isoniazid (INH) va Rifampicin (RMP) mot cach nhanh
chong va chinh xéc, gitup thay thé phu0’ng phap cay
truyén (khang sinh dd) truyén thong, von mat nhiéu thoi
gian va chi phi. Vi vy, nghién ctru nay dugc thyc hién
nham dat dugc hai muc tiéu chinh: (1) Xdc dinh ty 1
dong thudn giita phirong phéap LPA (ky thudt Genotype
MTBDRplus) va hé thong BACTEC MGIT 960 trong
vigc xdc dinh tinh trang khang INH va RMP tai Bénh
vién Phoi Trung wong trong 9 thang dau nam 2023;
(2) Ddnh gid cdc trieong hop khong dong thudn giita 2
phuwong phap nay trong viéc xdc dinh tinh khang INH
va RMP.

2. POI TUQNG VA PHUONG PHAPNGHIEN CUU
2.1. Thiét ké nghién ctru

Nghién ctru duorc thiét ké theo phwong phap moé ta
cat ngang, tién hanh trén toan bo nguorl bénh dap tng
tiéu chuan nghién ctru, dén kham va diéu tri tai Bénh
vién Phoi Trung wong trong khoang thoi gian tir ngay
1/1/2023 dén ngay 30/9/2023.

2.2. Pbi twong nghién ciru

Déi twong nghién ctru 1 nhitng nguoi bénh nghi mac
lao dén kham va diéu tri tai Bénh vién Phoi Trung wong
trong thoi gian trén, c6 chi dinh c’[éng thot thuc hién 2
loai xét nghiém: LPA va BACTEC MGIT 960. Cac dbi
tuong ndy can c6 két qua xac dinh tinh khang INH va/
hoic RMP bang phuong phap LPA va két qua xac dinh
tinh khang INH va/hodc RMP bang phuong phap khang
sinh ¢ BACTEC MGIT.

Tiéu chuan loai trir: Nguoi bénh s€ bi loai trir khoi
nghién ctru néu ¢ két qua khong xac dinh tinh khang
INH va/hoic RMP ddng thoi bang ca 2 phuong phap
LPA va khang sinh 46 BACTEC MGIT 960.

2.3. Ky thuéat xét nghiém sir dung trong nghién ciru

- K¥ thuat xac dinh Mycobacterium tuberculosis khang
thudc hang dau trén moi truong long BACTEC MGIT
960.

- K¥ thuat xét nghiém da khang Mycobacterium
tuberculosis bang phuong phap LPA.

- Ky thudt giai trinh ty gen dich dé xac dinh
Mycobacterium tuberculosis khang thuoc (Deeplex).

- Ky thuat dinh danh Mycobacterium tuberculosis va
xac dinh khang RMP bang phuong phap Xpert MTB/
RIF.

- K¥ thuat dinh danh Mycobacterium tuberculosis va
xac dinh khang RMP bang phuong phap Xpert M.

2.4. Xir Iy s6 li¢u va dao dirc trong nghién ciru

Dt li¢u thu thap tir cac bénh nhan dugc xt 1y va phan
tich bang phan mém thong ké SPSS (phién ban 25.0).
Céc két qua cia cac phuong phap LPA va BACTEC
MGIT 960 duoc so sanh dé xac dinh do nhay, d déc
hi€u, d6 chinh xac va ty 1€ khong déng thuan. Do nhay,
do dac hiéu va do chinh xac dugc tinh toan b?mg cac
cong thirc thong ké co ban. Cac chi sé nay duoc so
sanh gitra 2 phuwong phap dé danh gia mac do dong
thuan. Két qua khong dong thuan dwoc phan tich
thém thong qua cic xét nghiém bd sung nhu Drug
Susceptibility Testing, GeneXpert MTB/XDR, va GTT
dé 1am rd nguyén nhan.

Nghién ciru nay tun thu cac nguyén tic dao dirc trong
nghién ctru y hoc. Trudc khi tham gia nghién ctru, tat
ca bénh nhan da duoc thong bao day du vé muyc dich,
phuong phap va quy trinh thyc hién cac xét nghiém,
dong thoi dugc yéu cau ky vao ban cam két dong ¥
tham gia nghién ctru. D li€u ctia bénh nhan dugc bao
mat va chi sir dung cho muc dich nghién ctru. Nghién
ctru da dugc Hoi dong Pao duc trong nghién ctru y sinh
hoc cua Bénh vién Phéi Trung wong phé duyét, bao
dam quyén loi va sy an toan cho cic bénh nhan tham
gia nghién ctu.

3. KET QUA NGHIEN CUU

Bang 1. Két qua INH thwc hién so sinh
2 phwong phap xét nghiém

) LPA | LPA | &,
Két qua nhay | khang s g
INH | INH
Khang sinh d6 (KSD)
nhay INH 320 2 322
KSD khang INH 3 142 145
Téng s6 323 144 467
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Biéu d6 1. S6 lwong va ty 1¢ cac loai két qua INH
khi so sanh 2 phuong phap

Nhan xét: Trong tong s6 480 bénh nhan ¢6 thye hién
ddng thoi xac dinh tinh khang INH bang 2 phuong phap
LPA va BACTEC MGIT 960, phuong phap LPA c6 13
két qua xac dinh tinh khang INH 1a khong xac dinh, vi
vay c6 467 két qua duoc so sanh giita 2 phuO’ng phap.
Két qua do nhay, do dac hi¢u va do chinh xéac (ddng
thuén) twong tmg 1a 97,9%, 99,4% va 98,9%. Sb luong
khong dong thuén trong nghién ctru cua chung t6i doi
v6i thude INH 14 5/467 chiém 1,1%.

Bang 2. Két qua RMP thuc hién so sanh giira
2 phwong phap xét nghiém

) LPA | LPA | &
Keét qua nhay | khang s 8
RMP | RMP
KSP nhay RMP 437 5 442
KSD khang RMP 2 34 36
Téng sb 439 39 478
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$6 luong két qua so sanh déng thudn RMP
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= Déng thuin nhay RMP

® Déng thuin khing RMP

= LPA nhay RMP v KSD khing RMP
B LPA khang RMP va KSD nhay RMP

Biéu do 2. S6 lwong va ty 1é cac loai két qua RMP
khi so sanh 2 phwong phap

Nhan xét: Tong s6 480 mau duoc thyc hién LPA c6 2
két qua khong xac dinh, vi vy c6 478 két qua xac dinh
tinh khang RMP bang 2 phuong phép dugc so sanh gura
phuong phap LPA va BACTEC MGIT 960 duoc coi
1a tiéu chudn vang co ty 1€ do nhay, do dac hicu va do
chinh xac (twong dong) tuong tng 1a 94,4%, 98,9% va
98,5%. Tong sb va ty 18 két qua khong dong thuan gitra
2 phuong phap trong xac dinh tinh khang RMP 1a 7/478
chiém 1,46%.

4. BAN LUAN

4.1.X4c dinh ty 1¢ ddng thuin ciia phwong phap LPA
va BACTEC MGIT 960 trong xac dinh tinh khang
INH va RMP

4.1.1. Két qua xdc dinh tinh khing INH

Ty 1& ddng thudn giita phuong phap LPA va phuong
phap BACTEC MGIT 960 trén thuoc INH dat 98,9%
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(d0 nhay 97,9% va do dac hi€u 99,37%). Két qua
nghién ctru ciia ching t6i cho thay murc d6 dong thuan
cao hon so voi nghién ctru ciia Sharana Mahomed va
cong sy (2020) [2], v6i d§ nhay va d6 dac hiéu twong
g 14 93% va 95%. Ngoai ra, két qua cua chung toi
cting tuong duong voi nghlen clru cia Kumar V va cong
su [3], véi do nhay va do dic hiéu lan luot 1a 94,3%
va 100%. So voi nghlen ctru cua Truong Thién Phu va
cong su (2018) [4], v6i dO nhay 92,1%, d§ dac hi¢u
98,2% va ty 1€ dong thuan 97,1%, két qua cta ching
t6i cao hon ca vé d§ nhay va d¢ déc hi¢u. Cac nghlen
ctru nay déu chi ra rang phuong phéap LPA la mét cong
cy hi¢u qua trong viéc phat hi¢n tinh khang thubc ciia
Mycobacterium tuberculosis, dac biét la doi voi INH,
khi dugc so sanh véi cac phuong phap khac nhu
BACTEC MGIT 960 [5], [6].

4.1.2. Két qud xdc dinh tinh khang RMP

Ty 1¢ ddng thuan trong viéc xac dinh tinh khang RMP
bang phuong phap LPA va BACTEC MGIT 960 dat
98,5% (471/478) voi do nhay 94,4% va do dac hiéu
98,87%. Két qua nghlen ctru cua ching toi tu’ong duong
voi nghlen clru ciia Truong Thién Phu va cong su (201 8)
[4], v6i d§ nhay va d§ dac hi¢u lan Iuot 1a 96, 6% va
99,1%, va ty 1& ddng thuan dat 99%. Tuy nhién, ket qua
cua chung to1 cao hon so véi nghlen clru cua Sharana
Mahomed va cong su (2020) [2], voi ty 1€ dong thudn
chi dat 85,4%. Cac két qua nay phu hop véi cac ngh1en
clru trude day, khi xac nhan rang phuong phéap LPA c6
thé 1a mot lya chon tét trong viéc xac dinh khang RMP,
dic biét trong mdi trudng c6 ty 18 khang thube cao [5],

[7].

Trong s6 478 bénh nhan duoc xét _nghiém, c6 7 két
qua khong dong thuan. Cuy thé: 2 mau LPA nhay RMP
nhung KSP khang RMP va 5 mau LPA khéng RMP
nhung KSD nhay RMP. Ty I¢ khong dong thuan la
7/478, chiém 1,46%. Day 1a mot két qua tuong d6i thap
va co thé do su khac biét trong cac dot bién gen hoic
cac van dé lién quan dén phuong phap k¥ thuat, nhu da
duogc chi ra trong cac nghién ctu trudc day [8].

4.2. Panh gia két qua khong dong thuin giira phwong
phap LPA va BACTEC MGIT trong xac dinh tinh
khang INH va RMP

Pé lam 16 nguyén nhan cua cac két qua khong dong
thuan, chung t01 da thyc hién cay truyén 12 ching co
két qua khong dong thuén dé thyc hién xét nghiém
Xpert MTB/XDR va tién hanh xét nghiém GTT gen
dich bang bo gidi trinh ty Deeplex® Myc -TB cua
GenoGreen. Cac xét nghiém nay gitp xac dinh
chinh xac tinh trang khang thudc cua cac chung
Mycobacterium tuberculosis. Viéc st dung cac phuong
phdp hién dai nhu giai trinh ty gen dich va xét nghiém
Xpert MTB/XDR da dugc nhi€u nghlen ctiu khuyen
nghi de cai thién dg chinh xac trong viéc phat hién céac
dot bién gen gy khang thude [9], [10].

Trong s 12 ching duoc cay truyén, c6 1 ching khéng moc,
11 chung con lai dugc tién hanh theo cac bude nhu sau:

- 5 chiing khong ddng thuan vé tinh khang INH di dugc
thuc hién GTT gen dich va xét nghiém Xpert MTB/
XDR.

- 6 chung khong dong thuan vé tinh khang RMP da duoc
thuc hién GTT gen dich va xét nghiém Xpert MTB/RIF.

Dbéi voi thude INH:

- 1/5 chung LPA khang INH, KSD nhay INH, GTT va
Xpert MTB/XDR khang dinh khang INH.

- 1/5 chung LPA khang INH, KSD nhay INH, GTT va
Xpert MTB/XDR déu cho ket qua nhay INH.

- 1/5 chung LPA nhay INH, KSDP khang INH, GTT nhay
INH va Xpert MTB/XDR khang INH.

- 2/5 chung LPA nhay INH, KSD khang INH, GTT va
Xpert MTB/XDR déu khang INH.

béi v6i thudc RMP:

- 4/6 chung LPA khang RMP, KSD nhay RMP, 4/6
khang RMP qua Xpert MTB/RIF va GTT (dot bién
khang & mirc borderline).

- 2/6 chung LPA nhay RMP, KSD khang RMP, GTT
khang RMP, Xpert MTB/RIF nhay RMP véi dot bién
ngoai vung hotspot 81bp cua ca phuong phap LPA va
Xpert MTB/RIF.

5. KET LUAN

Két qua nghién ctru cho thay phuong phap LPA c6 d6
dong thuén cao v6i phuong phap BACTEC MGIT 960
trong xac dinh tinh khang INH va RMP, gitap chén doan
nhanh chéng va chinh xéc tinh trang khang thudc cua
Mycobacterium tuberculosis.

Tir két qua nghién ctru nay, chiing t6i khuyén nghi st
dung LPA nhu mdt xét nghiém chan doan ban dau dé
xac dinh Mycobacterium tuberculosis va cac ching
Mycobacterium tuberculosis da khang, khang RMP,
khang INH, nhim dwa ra phac d6 diéu tri phu hop
va som cho bénh nhéan lao. Bén canh do, can tlep tuc
nghlen ctru va khao sat cac truong hop co két qua khang
INH va RMP ma khong c6 dot bién trén gen tuong ng,
va tim hleu sau hon vé cac chung co6 dot bién RMP
thé hién kiéu hinh nhung khong phat hién dugc bang
phuong phap LPA hodc Xpert MTB/RIF.
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