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ABSTRACT

Objectives: (1) Determined the positive rate of Mycobacterium tuberculosis (MTB) culture on liquid
medium; (2) Evaluated the MTB diagnostic value of the Xpert MTB/ RIF assay and the Quantiferon
TB test -MTB IGRA.

Subjects and methods: 150 patient samples were assigned to test for MGIT and Xpert MTB/ RIF
and/or Quantiferon TB test at Vinmec Times City Hospital from April 2021 to April 2023. Liquid
culture MTB assay (MGIT) was performed using the automated system BACTEC.MGIT 960 (320).
MTB identification and resistance to RMP Xpert (Xpert MTB/RIF) used the Gene Xpert MTB/RIF
system to amplify the 192bp sequence of the ropB gene of TB bacteria by PCR. Quantiferon TB test
detected latent TB infection using Qiagen’s QuantiFERON-TB Gold Plus kit.

Results: MGIT test was 20.7% positive, 79.3% negative; MGIT test compared to Xpert standard
in diagnosing tuberculosis by Xpert MTB/RIF has sensitivity of 87.5% and specificity of 90.0%; of
Quantiferon TB test is 95.5% and 66.7%

Conclusion: The positive rate of MTB culture in liquid medium was 20.7%; the sensitivity and
specificity of the Xpert MTB/RIF test were 87.5% and 90.0%, and the sensitivity and specificity
of the Quantiferon TB test were 95.5% and 66.7%, respectively. Therefore, combining testing
techniques to detect MTB (MGIT, Gene Xpert MTB/RIF, Quantiferon TB test...) will increase the
ability to early diagnose MTB infection.
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GIA TRI CUA MOT SO XET NGHIEM PHAT HIEN
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TOM TAT

Muc tiéu: (1) Xac dinh ty 1& nudi cy Mycobacterium tuberculosis (MTB) duong tinh trén méi
truong long (MGIT); (2) Panh gia gia tri chan doan MTB cua xét nghiém MTB dinh danh va khang
RMP Xpert (Xpert MTB/RIF) va Quantiferon TB test -MTB IGRA (Quantiferon).

Doi twong va phwong phap: 150 miu bénh phim duogc chi dinh xét nghiém MGIT va Xpert MTB/

RIF va/ hoac Quantiferon tai Bénh vién Vinmec Times City tir thang 04/2021 - 04/2023. Xét nghiém
MGIT sir dung hé thong t dong BACTEC.MGIT 960. Xét nghiém Xpert str dung hé thong may Gene
Xpert MTB/ RIF dé nhan doan trinh ty 192bp ciia gene ropB cua vi khuédn lao bang phan tmg PCR.
Quantiferon la xét nghiém phat hién tinh trang nhiém lao tiém 4n sir dung bo kit QuantiFERON-TB
Gold Plus cua hang Qiagen.

Két qua: Xét nghiém MGIT c6 20,7 % duong tinh, 79,3% am tinh; Xét nghiém MGIT so véi ti€u
chuan Xpert trong chan doan lao cia Xpert MTB/RIF d6 nhay 87,5% va do dac hi¢u 90,0%; cua
Quantiferon TB test 1a 95,5% va 66,7%.

Két luan: Ty 1¢ nudi cay MTB duong tinh méi truong long (MGIT) 14 20,7%; Gié tri chan doan
MTB cua xét nghiém Xpert MTB/RIF ¢6 d6 nhay 87,5% va dg dac hiéu 90,0%; ctia Quantiferon TB
test 1a 95,5% va 66,7%. Vi vay nén két hop cac k¥ thuat xét nghiém phat hién MTB (MGIT, Gene
Xpert MTB/RIF, Quantiferon TB test...) s& lam ting kha nang chan doan sém nhiém MTB.

T khoa: Lao; MGIT; Xpert; Quantiferon; MTB.
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1. PAT VAN PE

Bénh lao van 1a mdt van dé strc khoe toan cau cé sb
bénh nhan tir vong xép hang thr 9 trén thé gidi va ding
dau trong cac bénh c6 nguyén nhan do mot loai nhiém
khuan, dung trén ca HIV/AIDS. Nam 2019 thé gidi c6
6,3 triéu ca mic lao méi; c6 10,4 triéu nguoi bi méc lao
va 1,3 triéu nguoi tir vong do lao. Viét Nam ding thi
13 trong s6 30 nude co s6 ngudi bénh lao cao trén thé
gioi [1].

Hién nay, theo huéng dan ciia Chuong trinh chdng lao
Quéc gia, c6 mot ) ky thuat dugc st dung dé chan
doan nhiém Mycobacterium tuberculosis (MTB), vi du:
MTB nubi cdy méi tudng long (MGIT), MTB dinh danh
va khang RMP Xpert (Xpert MTB/RIF) va Quantiferon
TB test -MTB IGRA (Quantiferon), Mycobacterium
tuberculosis Transcription Reverse Transcription
Concerted reaction (TRC Ready), AFB nhuém huynh
quang... [2] Trong d6, k¥ thuat nudi ciy MTB gitip xac
dinh chinh x4c va chic chin su xuit hién cta vi khuin
nay trong mau bénh phdm; xét nghiém Xpert MTB/RIF
dé chan doan bénh lao va MTB khang Rifampicin cho
két qua sau khoang 2 gi¢ véi do nhay va do dac hiéu
cao; Quantiferon TB test 1a xét nghi¢m phat hi¢n tinh
trang nhiém lao tiém 4n [2]. Két qua nudi cdy MGIT
dwong tinh van duoc coi 1a tiéu chudn vang chan doan
MTB. Tuy nhién, nudi cdy MGIT c6 thoi gian tra két
qua cham vi cho két qua dwong tinh trung binh sau 2
tuan [2]. Gia tri ctia Xpert MTB/RIF trong chin doan
MTB c6 d¢ nhay tir 82 — 88%, dd dac hic¢u tur 96 — 98%
[3]. P9 nhay ciia Quantiferon TB test trong chan doan
MTB & ngudi 16n 13 33,6% [4], trong chin doan MTB
0 tré em dao dong trong khoang 62,5% - 87,5% tuy lua
tudi [5]. Vi vay chiing t6i tién hanh phan tich s liéu
nay nham muc tiéu sau:

(1) Xéc dinh ty 1¢ nudi cdy MTB duong tinh trén moi
truong long;

(2) Panh gia gia tri chan doan MTB ciia xét nghiém:
MTB dinh danh va khang RMP Xpert va Quantiferon
TB test -MTB IGRA.

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

150 mau bénh phém dugc chi dinh xét nghiém MGIT va
Xpert MTB/ RIF va/ hoac Quantiferon TB test tai Bénh
vién Vinmec Times City tr thang 04/2021 - 04/2023.

2.2. Phuwong phap nghién ciru

e Thiét ké nghién ctru: Nghién ctru thuc nghiém trong
phong thi nghiém..

e Quy trinh nghién ctru: Gom 3 k¥ thuat MGIT, Xpert
MTB/ RIF va Quantiferon TB test.

K§ thuat MGIT va Xpert MTB/ RIF tién hanh trén cliing
loai bénh pham (dom, dich phé quan, dich ndo tity, dich
mang phoi, dich khop...). Xét nghiém tam soét lao
Quantiferon TB test dugc thyc hién phan tich trén mau
mau cda bénh nhan.

- K§ thuat MTB nudi cdy moi trudong 1ong MGIT: La ky
thut nudi cdy MTB trén méi trudng long MGIT bang
hé thong ty dong BACTEC.MGIT 960.

- MTB dinh danh va khang RMP Xpert: 1a ky thuat
ding hé théng may Gene Xpert MTB/ RIF dé nhan
doan trinh ty 192bp ctia gene ropB trén vi khuén lao
bang phan mg PCR.

- Quantiferon TB test: 1a xét nghiém phat hién tinh
trang nhiém lao tiém 4n dya vao viéc dinh luong ndng
dd IFN-g (Interferon gamma) trong mau ngoai vi sau
khi kich hoat boi khang nguyén ddc hiéu vi khuan lao
la ESAT-6, CFP10.

Bién s6: Két qua cua cac phuwong phéap phat hién MTB
trong chan doan: MGIT, Xpert MTB/ RIF, Quantiferon
TB test. Két qua nudi cdy VK lao trén méi truong long
MGIT 1a tiéu chuan vang dé xac dinh gia tri cua cac
phwong phép tim bang chimg vi khuan dua vao d6 nhay
(Se), do dac hiéu (Sp), gié tri du bao duong tinh (PPV),
gia tri dy bao am tinh (PNV).

2.3. Xir Iy s6 liéu

S6 liéu duoc xuét tir hé théng labconnect ban excel.
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3. KET QUA
Bing 1. Két qua xét nghiém nuéi cdy long MGIT
Két qua MGIT S6 lwgng Ty 18 %
Duong tinh 31 20,7
Am tinh 119 79,3
Téng 150 100

Két qua bang 1 cho thiy: C6 150 mau bénh pham (dom, nghiém nudi cdy nudi cdy long MGIT, ty 1& nudi cay
dich phé quan, dich ndo tuy, dich mang phéi. ..)lam xét duwong tinh 20,7%; am tinh 79,3%.

Bdng 2. Gid tri xét nghi¢m Xpert MTB/RIF

MGIT , A, 2 Gia tri xét nghiém
Xpert Dwong tinh Am tinh Tong Xpert MTB/RIF
14 7 21
Duong tinh
87.5% 10.0% 24.4%
(87.5%) (10.0%) (24.4%) Se=87,5%
A 2 63 65 Sp =90,0%
Am tinh ’
e (12.5%) (90.0%) (75.6%) PPV = 66,7%
%6 PNV =96,9%.
Tong 16 70 (100%)

Trong 150 mau bénh pham chi dinh xét nghiém MGIT, qua MGIT am tinh, c¢6 7 mu Xpert MTB/RIF (10,0%)

c6 86 mau ddng thoi co chi dinh xét nghiém Xpert két qua dwong tinh va 63 mau (90,0%) két qua 4m tinh.

1;?6]3// RITF’ R4 é? duong tinh 1a 24.4% va am tinh 13 _ G4 4 ciia xét nghiém Xpert MTB/RIF so véi MGIT:
070 1Tong do- d6 nhay (Se) 1a 87,5%, do dac hiéu (Sp) 1a 90,0%, gia

- Trong cac mau MGIT duong tinh, c6 14 mau (87,5%)  tri du bao duong tinh (PPV) 1 66,7% va gia tri du bao

két qua Xpert MTB/RIF duong tinh va 2 méau (12,5%) 4m tinh (PNV) 1a 96,9%.

két qua Xpert MTB/RIF am tinh. Trong cic mau c6 két

Bdng 3: Gia tri xét nghiém Quantiferon TB test

MGIT , A, 2 Gia tri xét nghiém
Quantiferon Duong tinh Am tinh Tong Quantiferon TB test
21 22 43
Duong tinh
95,5% 33,3% 48,9%
(95,5%) (33,3%) (48,9%) Se = 95.5%
A 1 44 45 Sp = 66,7%
Am tinh 5
m tin (4.5%) (66,7%) (51.1%) PPV = 48.8%
28 PNV =97,8%.
Tong 22 66 (100%)
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Trong 150 mau bénh phém chi dinh xét nghiém MGIT,
6 88 miu ddng thoi co chi dinh xét nghiém Quantiferon.
Két qua bang 3 cho thiy: ty 1& duong tinh Quantiferon
TB test 1a 48,9% va am tinh 1a 51,1 %, trong do:

- V6i cac mau MGIT (+), ¢6 21 miu (95,5%) két qua
Quantiferon TB test duong tinh va 1 mau (4,5%) két
qua Quantiferon TB test 4m tinh. Trong cAc mau MGIT

(-), ¢6 22 mau (33,3%) két qua duong tinh va 44 miu
(66,7%) két qua 4m tinh.

- Gia tri cta xét nghiém Quantiferon TB test so vdi
MGIT: d¢ nhay (Se) la 95,5%, d¢ dac hi¢u (Sp) la
66,7%, gia tri du bao duong tinh (PPV) 1a 48,8% va gia
tri du bao am tinh (PNV) 1a 97,8%.

Bing 4: Gid tri ciia viéc két hop cdc xét nghiém

2 Gia tri cua
r oA + i A . ,
Xét nghiém MGIT (+) MGIT (-) Tong xét nghiém két hop
Xpert (+) va Quanti (+) 13 2 15
Se = 86,6%
Xpert (-) Quanti (+) hodc Xpert (+) Quanti (-) 5 36 3 Sp=94,7%
hodc Xpert (-) Quanti (-) PPV =86,6%
NPV =94,7%
Téng 15 38 53

Trong 150 mau bénh pham chi dinh xét nghiém MGIT,
¢4 53 mau bénh phém duogc chidinh ca 3 xétnghiém, néu
két hop 2 xét nghiém Xpert MTB/RIF va Quantiferon
TB test va ca 2 xét nghiém cung duong tinh s€ c6 do
nhay 86,6% va gia tri du doadn duong tinh 86,6% so
v6i xét nghiém MGIT, néu 1 trong 2 xét nghiém Xpert
MTB/RIF va Quantiferon TB test am tinh s& c6 d0 dac
hi€u 94,7% va gia tri dy doan am tinh 94,7%.

4. BAN LUAN

4.1. Xac dinh ty 1¢ MTB nudi cdy méi trwong long
MGIT

Phan tich s6 liéu cua 150 miu bénh phém duoc chi
dinh x¢ét nghiém MGIT va Xpert MTB/ RIF va/ hoac
Quantiferon tai Bénh vién Vinmec Times City tir thang
04/2021 - 04/2023:

C6 31/150 (chiém 20,7%) mau bénh pham c6 két qua
duong tinh voi MTB va 119/150 (chiém 79,3%) mau
bénh phim c6 két qua 4m tinh (Bang 1). So véi cac
nghién ctu duoc thiét ké tuong tu tai Viét Nam, ty 1¢
nhiém lao c¢6 bang chimg vi khuan trong nghién ctru
cua chiing t6i cao hon so vdi ty 1€ khao sat (7,7%) trong
cong dong dan sb Viét Nam giai doan 2017-2018 [6] va
thép hon ty 1€ tai bénh vién chuyén khoa lao (35.2%)
[7]. Diéu nay c6 thé duoc giai thich boi dic trung bénh

vién Vinmec khong phai 1a bénh vién chuyén khoa lao,
bénh nhan dén kham tai bénh vién duoc chi dinh dé
sang loc MTB, ciing nhu su da dang vé mau bénh phém
duoc luya chon trong nghién ctru (dom, dich phé quan,
dich nio tay, dich mang phdi, dich khép...).

4.2. Gia tri chin do4n ciia xét nghiém Xpert MTB/
RIF, Quantiferon TB test

Do nhay va do dac hi€u cua xét nghiém Xpert MTB/RIF
s0 v6i két qua MGIT lan luot 12 87,5% va 90,0% (Bang
2). B nhay cua xét nghiém Xpert MTB/RIF trong
nghién ctru ciia chung t6i cao hon khao sat cia WHO va
twong tu mot sb nghién cuu da tién hanh tai Viét Nam
va trén thé gi6i [3]. Po dic hiéu cua xét nghiém Xpert
MTB/RIF trong nghién ciru ctia chung t6i thip hon so
v6i cac nghién ctru ké trén. Su khéc biét giita két qua
MGIT va Xpert MTB/RIF di dugc quan sat thiy trong
mot s6 nghién ctru trude ddy, trong d6 mot sé yéu to
lién quan dén sy khac biét nay 1a ty 18 nhiém lao trong
cong dong, nong do vi khuan trong miu va tién sir st
dung khang sinh trude dé . Nghién ctru cua ching t6i
cling quan sat thiy hién tuong twong tw, trong d6 7 miu
xét nghiém Xpert MTB/RIF dwong tinh (chiém 10,0%
trong s6 MGIT 4m tinh) c¢6 nong d6 vi khuan rat thép.
C6 thé giai thich bai 2 1y do (1) day 1a bénh nhan cii
da qua diéu tri, van con xé4c vi khuin trong mau, 2)
két qua Xpert duong tinh rat thdp thi kha ning luong
vi khuan nho c6 thé phat hién bang Xpert nhung dudi
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ngudng phat hién bang xét nghiém nudi ciy.

Tir s6 lidu bang 3 cho thdy ty 16 xét nghiém Quantiferon
TB test dwong tinh & nhém ddi twong MGIT 4m tinh
trong nghién ciru cua ching t6i 1a 33,3%. Ty 1€ nay
cling twong dong voi két qua trong khao sat nhiém lao
tiém 4n tai Viét Nam [6]. biéu nay cho théy muc do
phé bién cua lao tiém an trong cong dong va su can
thiét ctia xét nghiém khao sat lao tiém an cho cac dbi
tuong cd nguy co cao.

Do nhay va gia tri dg doan am tinh cia Quantiferon
TB test so v6i két qua nudi cay lan lugt 1a 95,5% va
97,8%, ty 1 nay tuong dong voi cong bd ciia nha san
xuit va cao hon mot sb nghién ctru [5, 8] DS nhay cao
clia xét nghiém Quantiferon TB test cho thay kha ning
phat hién tot ngudi bénh dang nhidm lao tiém an, trong
khi d6 gia tri du doan am tinh cao cho phép loai trir tinh
trang méc lao & nhitng bénh nhan ¢ xét nghiém am
tinh. P9 nhay cia xét nghiém Quantiferon TB test bi
anh huong boi mot sb yéu td nhu hé théng mién dich
chua truong thanh ¢ tré nho hodc bat thuong mién dich
bam sinh hodc mic phai [8]. Trong nghién ctru cua
chung t6i, d nhay cao cua xét nghiém Quantiferon TB
test ¢ thé duoc giai thich boi ddi tugng nghién ciru
khong c6 yéu td nguy co voi cac cac tinh trang ké trén.

Tir s6 liéu bang 4 cho thdy néu két hop 2 xét nghiém
Xpert MTB/RIF va Quantiferon TB test thi gia tri du
doéan duong tinh va am tinh so voi MGIT dugc cai thién
dang ké (PPV 86,6%, NPV 94,7%). Vi vay viéc két hop
cac ky thuat xét nghiém phat hién MTB (MGIT, Gene
Xpert MTB/RIF, Quantiferon TB test...) s€ lam tang
kha ning chan doan sém nhiém MTB.

5. KET LUAN

Ty 1& nuodi cdy MTB duong tinh méi trudng 1ong (MGIT)
14 20,7%; Gia tri chan doan MTB cua xét nghiém Xpert
MTB/RIF c6 d6 nhay 87,5% va d¢ dac hiéu 90,0%; ctua
Quantiferon TB test 1a 95,5% va 66,7%. Vi vay nén két
hop cac k¥ thuat xét nghiém phat hién MTB (MGIT,
Gene Xpert MTB/RIF, Quantiferon TB test...) s€ lam
tang kha nang chan doan som nhiém MTB.
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