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ABSTRACT

Objective: This study compares the agreement level between the targeted next generation
sequencing assay Deeplex Myc-TB and the LPA and Xpert tests in drug resistant tuberculosis
detection using the Cohen’s Kappa coefficient (k).

Subject and methods: 100 isolates of drug-resistant Mycobacterium tuberculosis stored at
National Lung Hospital having LPA and Xpert rapid test results, and were performed with
targeted next genration sequencing using the Deepplex Myc-TB kit. A cross sectional study.

Results: Compared to LPA, the agreement level was k = 0.559 for RIF; 0.87-0.91 for INH and
FLQ; and 0.48-0.74 for AMK, KAN, and CAP. Compared to Xpert, the agreement level was
k = 0.83 for INH; 0.91-0.92 for FLQ and ETH; and 0.74-0.85 for the injectable drugs AMK,
KAN, CAP. The targeted next generation sequencing showed almost perfect agreement in
detecting FLQ and ETH resistance and very high agreement for INH resistance. Furthermore,
it outperformed in not only detecting mutations outside the coverage regions of LPA and Xpert
but also in cases of heteroresistance or mixed strains.

Conclusion: The targeted next generation sequencing assay for drug resistant tuberculosis
detection promises to become an effective tool, providing comprehensive and timely drug
susceptibility results to enhance the quality of treatment for drug-resistant tuberculosis.
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TOM TAT
Muc tiéu: Nghién ciru nay so sanh mirc o dong thuan phat hién lao khang thudc gura ky thuat

giai trinh tu gen dich Deeplex Myc-TB véi xét nghiém LPA va Xpert thong qua hé so Cohen’s
Kappa (k).

Poi tu’(rng va phmmg phap: 100 ching vi khuan lao khang thudc luu tai Bénh vién Phdi Trung
wong co6 két qua xét nghiém nhanh LPA va Xpert, duoc tién hanh thuc hién ky thuat giai trinh ty
gen dich stir dung bd kit Deeplex Myc-TB, Genoscreen. Nghién ctru mo ta cat ngang.

Két qua Khi so sanh voi LPA, d§ tuong dong dat k = 0,559 véi RIF; 0,87-0,91 v6i INH va
FLQ; va 0,48-0,74 v6i AMK, KA, CAP. So v6i Xpert, mirc do dong thuan datk = 0,83 v6i INH,
0,91-0,92 v¢6i FLQ va ETH; 0,74-0,85 v6i nhom thudc tiém AMK, KAN, CAP. Ky thuat g1a1
trinh tur gen dich cho thiy d6 dong thuan gan nhu hoan hao trong phat hién khang FLQ, ETH va
rat cao v6i INH. Ngoal ra, k¥ thut giai trinh tu gen dich vuot troi trong phat hién cac dot bién
ngodi viing bao phu ctia LPA va Xpert, va phat hién cac truong hop di khang hodic ching 1n.

Két luan: Ky thuat giai trinh ty gen dich chém doan lao khang thudc hira hen s€ tr¢ thanh cong
cu hiéu qua, cung cap két qua khang sinh do toan di¢n va cai thién chat lugng di€u tri lao khang
thudc.

Tir khéa: Lao da khang, giai trinh ty gen dich, Deeplex, LPA, Xpert, Cohen’s Kappa, d0 twong

dodng.

1. PAT VAN PE

Bénh lao khang thudc dang 1a mot thach thire 16n rat dbi
stc khoe cong dong. Bénh nhan lao khang thudc thuong
co ti 1€ diéu tri thanh cong thap va chi c¢6 mot phan ba
s6 lwong bénh nhén lao  khang thudc duoc tiép can voi
dich vu chan doan va diéu tri can thiét [1] Theo bao céo
ctia T6 chire Y té Thé gidi nam 2023, udce tinh s bénh
nhan lao da khang/lao khang leamplcln (MDR TB/
RR-TB) khoang 400.000 ca, trong s6 d6 chi ¢6 khoang
188.666 ca lao khang thudc duoc phat hién va diéu tri
[2]. Khoang trong nay tao ra do thiéu cac cong cu thich
hop de chan doan lao khang thudc kip thoi va khong
cung cép ho so tinh khéang thudc toan dién, tir 46 dan tGi
nguy co thit bai diéu tri va tinh trang lay lan vi khuén
lao khang thudc trong cong dong Gan day, To chirc
Y té Thé gioi da khuyen céo ap dung phac dd diéu tri
BPaLLM/BPaL cho doi tugng bénh nhan lao da khang,
1a cac phac d6 dugc bd sung cac thuc chong lao moi
[3]. Tuy nhién cac k¥ thuat chan doan phén ttr nhanh lao
khang thudc hién nay do T6 chic Y t€ The gidi khuyén
céo nhu Xpert hodc LPA khong bao gdm ving gen phat

*Tac gia lién h¢

hién tinh khang ctia cac thudc moi nay. Dé giai quyét
thach thirc trong chan doan lao khang thudc hién nay,
T6 chirc Y té Thé gisi da khuyen cdo ap dung ky thuat
giai trinh ty gen dich dé ¢6 két qua khang sinh d6 toan
dién kip thoi trong cac nhom nguy co cao [4]. B0 kit
giai trinh tu gen dich vi khuan lao Deeplex Myc-TB cua
Genoscreen (Phap) la mot trong sO san pham thuong
mai duge T6 chic Y té Thé giéi danh gia va khuyen
céo sir dung. Xét nghiém duoc thiét ké dé khuéch dai
18 vung gen dich quy dinh tinh khang cua 13 thudc
chong lao bao gdm thudc hang 1 hang 2, mot s6 thude
chéng lao méi (BLQ, LIN, CLZ) va mot s6 ving gen
lién quan dén dinh danh dong va Mycobacteria khong
phai lao [5].

Viét Nam hién van la quoc gia nam trong danh sach
10 nuge trong khoang trong chan doan va diéu tri lao
khang thudc 16n nhit thé gidi [2]. Trong nam 2023, Vigt
Nam phat hi¢n 3.888 ca lao khang Rifampicin, chlem

40% tong sb ca lao khang Rifampicin dwoc wdc tinh cua
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T chic Y té Thé g101 Dé cai thién khoang tréng nay,
viéc tang cuong ti€p can dich vu chan doan lao khang
thuoc nhanh chong, chinh xé4c va toan di¢n 1a diéu can
thlet Hién nay, Chuong trinh Chong lao Quéc gia dang
trién khai thuong quy xét nghiém khang sinh do kiéu
hinh va xét nghi¢ém phén to nhanh bao gom gom xét
nghiém MTB da khang LPA va MTB siéu khang LPA
(xétnghiém LPA) xétnghiém dinh danh MTB va khéng
RMP Xpert va siéu khang RMP (xét nghlem Xpert) d€
chan doan lao khang thudc. Tuy nhién, vigc trién khai
ky thuat glal trinh ty gen dich vi khuan lao khang thudc
cho m¢t s6 nhom doi tuong nguy co cao trong thoi gian
t6i s& 1a diéu can thiét dé c6 cong cu cung cip thong
tin khang thuoc toan di€n, tir d6 cho phép ca nhan hoa
phac d6 diéu tri ciia bénh nhan. Hién nay tai Viét Nam
chua c6 nghién ctru danh gid do chinh xdc cua ky thuét
giai trinh ty gen dich vi khuan lao khang thudc str dung
bo kit Deeplex-Myc-TB duge cong b. Vi Vay, chung
t6i tién hanh nghién ciru danh gia do chinh xac k¥ thuét
giai trinh tu gen dich chan doan lao khang thudc tai
Bénh vién Phoi Trung uong v6oi muc dich so sanh dg
tuong dong cua ky thuat giai trinh tu dich lao khang
thudc so v6i hai xét nghiém phan tir nhanh dugc trién
khai thuong quy hién nay la xét nghiém Xpert voi xét
nghiém LPA.

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Thiét ké nghién ciru

Nghlen clru md ta cit ngang c6 phan tich. Cac chung
vi khuén lao duoc phéan lap tir bénh nhan c6 két qua
xét nghiém LPA, xét nghiém Xpert tr thuong quy,
duoc chon lya dé thyc hién ky thuat giai trinh tu gen
dich vi khuan lao khang thudc st dung bo kit Deeplex
Myc-TB, Genoscreen. Tir d6 so sainh muc do twong
dong vé chan doan tinh khang thudc cta phuong phap
mdi gidi trinh ty gen dich so vdi cac xét nghiém phén tir
nhanh chén doan lao khang thudc thudng quy hién nay.

2.2. Pia diém va thoi gian nghién ctru

Nghi€n ctru nay duoc thyc hién tai Khoa Vi sinh va
Labo lao chuan Qudc gla Bénh vién Phoi Trung uong,
Viét Nam trong thoi gian tir thang 10/2023 dén thang
02/2024.

2.3. Pbi twong nghién ciru

Mau vi khuan M. tuberculosis duge luu tai Khoa Vi
sinh va Labo lao chuan Quoc gia, Bénh vién Phoi Trung
uong, dugc phan lap tr bénh nhan cé thyc hién xét
nghiém Xpert va xét nghiém LPA trong cung giai doan
luu mau.

2.4. Cé mau, chon mau

Chon mau thuén tién dat ¢& mau 100 chung vi khuén
lao.

2.5. Bién s0, chi s0, ndi dung, chu dé nghién ciru
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Ti 1& phat hién khang thudc cta timg loai xét nghiém.

Do tuong déng giﬁ'a phuong phap gidi trinh tu gen dich
lao khang thude va xét nghiém Xpert, xét nghiém LPA
sir dung hé s6 Cohen’s kappa.

2.6. Ky thuét sir dung trong nghién ciru

Téng s6 100 mau chung vi khuédn lao luu & nhiét do
-80°C, duoc cdy truyén sang moi truong long MGIT.
Céc chiing dugc tach chiét DNA sir dung bo kit QAamp
DNA Mini kit, Qiagen. Sau d6 DNA tach chiét duoc
khuéch dai st dung bo kit PCR Deeplex Myc-TB va
chuan bi thu vién sir dung bo kit IlluminaDNA Library
Prep kit. Budc giai trinh tu duoc thuc hién trén hé thong
may I[llumina Miseq. File trinh ty tho s€ duge dua vao
phan mém phan tich tin sinh ty dong trén website do
hang cung cip dé phan tich dy doan tinh khang thudc.

2.7. Xir 1y va phén tich s liéu
Két qua giai trinh ty gen dich cling véi két qua hoi ciru

cac xét nghiém Xpert va LPA dugc thu thap, lam sach
va xur 1y so0 liéu trén Excel va phan mém SPSS 27.0.0

2.8. Pao dirc nghién ciru

Két qua xét nghiém dugc thu thap khong bao gdm thong
tin dinh danh ctia nguoi bénh. Nguoi bénh da duge ma
hoa dé bao dam tinh bao mat trong qua trinh thu thap,
phan tich s liéu.

3. KET QUA NGHIEN CUU

Do tuong déng gitlra cac phuong phap dugc nghién clru
trén quan thé 100 ching vi khuan lao tai Bénh vién Phoi
Trung wong c6 két qua nhu sau:

100,0%
®{NGS ®LPA ®Xpert

FLQ AMK KAN CAP ETH

90,0%
80,0%
70,0%
60,0%
50,0%
40,0%
30,0%
20,0%
10,0%

0.0%

tNGS: gidi trinh tw gen dich, LPA: xét nghiém LPA,
Xpert: xét nghiém Xpert, RIF: Rifampicin,
INH: Isoniazid, FLQ: Fluoroquinolines,
AMK: Amikacin, KAN: Kanamycin, CAP: Capr
Eteomycin, ETH: Ethionamide

Biéu d6 1. Ti 1¢ phat hién tinh khang thudc
chong lao theo tirng loai xét nghi¢ém
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Biéu do 1 so sanh tan suat mau khang timg loai thudc
chdng lao dua trén timg phuong phap xét nghiém giai
trinh tu gen dich, xét nghiém LPA va xét nghiém Xpert.
Vi yéu cau mau chiing dugc phan lap tir bénh nhan co
thuc hién dﬁy du xét nghiém MTB da khang LPA, MTB
siéu khang LPA, xét nghiém MTB dinh danh RMP
Xpert va xét nghiém MTB dinh danh siéu khang Xpert,
do do tat ca déu 1a mau vi khuan lao khang Rifampicin.
Két qua cho thay xét nghiém LPA phat hién ti 1é khang
thudc cao nhét trong sé 3 phuong phap véi tat ca cac
thudc ngoai trir RIF va ETH. Trong quan thé khang
Rifampicin, ti 16 khang INH chiém khoang 90% va
khang FLQ chiém khoang 20%. Nguoc lai, ti 1¢ khang
thudc tiém hang 2 va ETH chiém ti 1¢ thap, chi dat dudi
5-8% tuy phuong phap.

Bang 1. P twong dong ciia hai phwong phap xét
nghiém giai trinh tw gen dich MTB va xét nghiém
MTB da khang, siéu khang LPA(*)

Tén thude
Giai trinh Xét nghi¢m LPA D) twong
tu gen Cd;)lng
di 5 X ohen’s
dich Nhay | Khang | Tong Kappa
CAP
Nhay 90 5 95
Khang 0 3 3 0,524
Tong 90 8 98

Tén thudce
Giai trinh Xét nghiém LPA D% %llrlt;ng
tl.("ll’i%gn Nhay | Khing | Tong Cohen’s
) Kappa
RIF
Nhay 2 0 2
Khang 3 94 97 0,559
Téng 5 94 99
INH
Nhay 12 1 13
Khéng 2 84 86 0,871
Tong 14 85 99
FLQ
Nhay 75 1 76
Khéng 2 22 24 0,917
Tong 77 23 100
AMK
Nhay 93 2 95
Khang 0 3 3 0,740
Tong 93 5 98
KAN
Nhay 86 6 92
Khdng 0 3 3 0,475
Tong 86 9 95

*- Co mau khong dat 100 6 mot 56 thuée do logi bo
mot so két qua khong xac dinh.

Béng 2 cho thiy d6 twong dong cua xét nghiém giai
trinh ty gen dich vi khudn lao so véi xét nghiém LPA
co6 gia tri Kappa dat 0,559 voi RIF; dat khoang 0,87-
0,91 d6i voi INH va FLQ; va khoang 0,48-0,74 d6i vé6i
AMK, KAN va CAP.

Bang 2. P) twong dong ciia hai phwong phap xét

nghiém giai trinh tu gen dich MTB va xét nghiém
MTB dinh danh khiang RMP/siéu khiang Xpert

Tén thude
Giéi trinh Xét nghiém Xpert D% g:glg
tl'(;i%fln Nhay | Khang | Tong Cohen’s
: Kappa
RIF
Nhay 0 2 2
Khang 0 97 97 N/A
Téng 0 99 99
INH
Nhay 12 2 14
Khang 2 80 82 0,833
Téng 14 82 96
ETH
Nhay 88 0 88
Khang 1 7 8 0,928
Téng 89 7 96
FLQ
Nhay 73 0 73
Khang 3 20 23 0,910
Tong 76 20 96

2 Crossrefd 1 -
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Tén thube

Gg‘ri ég:l h Xét nghiém Xpert D@dg:;og.ng
dich Nhay | Khang | Tong Cohen’s
Kappa
AMK
Nhay 93 1 94
Khang 0 3 3 0,852
Tong 93 4 97
KAN
Nhay 89 2 91
Khang 0 3 3 0,740
Tong 89 5 94
CAP
Nhay 95 1 96
Khang 0 3 3 0,852
Tong 95 4 99

Khi so sanh véi xét nghiém Xpert va xét nghiém giai
trinh tu gen dich vi khuan lao, d6 twong dong cta hai
phuong phép c6 gia tri Kappa dat 0,83 ddi v6i INH; &
khoang 0,91-0,92 déi voi FLQ va ETH; va dat khoang
0,74-0,85 d6i voi nhom thude tiém hang hai AMK,
KAN va CAP (bang 2).

Bang 3. Cac dot bién khang thudc phat hién boi
tNGS nhung bat dong véi xét nghiém phan tir nhanh

Tinh khang

thuoc cia xét

. ) nghiém phén
Thuoc | Gen dot bién (%) tir nhanh n

LPA | Xpert
rpoB.J491F (99,8%) | Nhay | N/A 1
RIF | rpoB.S450L (99,9%) | Nhay | Khang | 1
rpoB.LA30P (99,9%) | Nhay | Khang | 1

katG.S315T
INH | (17,8%, 99.4%) | Nhay | Nhay | 2
ETH | ethA.S399% (99,9%) | N/A | Nhay | 1
gr4A.D94G (100,0%) | Nhay | Nhay | 1
FLQ

grB.ES01D (2,1%) | Nhay | Nhay 1
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Bang 3 tong hop céc truong hgp co phat hién dot bién
khang thudc cu thé boi k§ thuat g1a1 trinh tu gen dich
nhung lai ¢6 két qua bat dong voi xét nghiém phan tir
nhanh LPA va Xpert. Cu thé xdy ra 3 truong hop bat
dong tai gen rpoB véi 3 dot bién [491F, S450L, L430P.
Dot bién tai gen katG S315T véi 2 trudong hop bét dong
va dot bién gen ethAS399* voi 1 tmong hop. Ngoai ra
2 trudng hop bat dong xay ra tai cic gen gyrAD94A va
gvrBE501D.

4. BAN LUAN

bay Ia nghlen ctru dau tién tai Viét Nam danh gia do
chinh xéc ctia xét nghiém giai trinh tu gen dich vi khuan
lao khang thudc thong qua so sanh mirc do dong thuan
voi cac xét nghlem nhanh LPA va Xpert. Két qua cho
thay xét nghiém giai trinh ty gen dich dat d6 dong thuan
gan nhu hoan hao trong phat hién khang FLQ, ETH va
rat cao v6i INH. Tuy nhién do nghlen ctru su dung toan
bd chiing vi khuén lao khang RIF, viéc tinh todn murc 46
dong thuan glua cac phuong phap voi tinh khang RIF
khong mang ¥ nghia thong ké.

Ket qua nghlen ciru cua chung t6i so sanh do tuong
ddng cuia giai trinh ty gen dich véi xét nghlem LPA gan
nhu twong duong véi két qua nghién ctru ciia mot s6
nudce trong khu vyc duge ti€n hanh trude d6. Nghién
ctru tai An Do danh gia k¥ thuat giai trinh tu gen dich
so_sanh voi xét nghlem LPA dugc thyc hién trén 40
mau, cho két qua gia tri k = 1 v6i INH, k = 0,892 v&i
FLQ [6]. Ngoai ra, mdt nghién curu tai Bangladesh trén
264 bénh nhan lao Xpert duong tinh, d6 nhay va d6 dac
hi¢u cua xét nghiém g1a1 trinh ty gen dich trong phat
hi¢n tinh khang INH va FLQ déu dat trén 95%, véi tinh
khang thudc tiém hang hai dat 100% khi so sanh voi xét
nghiém LPA [7]. Nghién ctru cta chung t6i cho do
tuong ddng phat hién tinh khang thudc tiém hang hai
chi dat tir 0,45-0,74 khi so v6i xét nghlem LPA, thap
hon so vdi cong bo & Bangladesh. Piéu nay co the ly
g1a1 boi do nghién ctru tai Bangladesh chi ¢6 duy nhit 1
mau khang thudc tiém hang hai trong quan thé nghlen
ctru, khong bao dam y nghia thong ké. Nghién ctru cua
chung t6i ghi nhan d6 tuong dong rat cao trong phat
hién khang INH, mdc du xét nghiém giai trinh ty co
bd sung thém 2 ving gen dich (fabG1, oxyR-ahpC) so
voi xét nghiém LPA nhung khong phat hién truong hop
INH khang trong 2 ving gen dugc bo sung.

Trong nghién ctru nay, chung t6i ghi nhan mot s6 truong
hop bét dong giita két qua giai trinh tu va xét nghiém
phén tir nhanh LPA va Xpert, mac du ca 3 xét nghiém
déu la phuong phap kiéu gen. Mot 6 truong hop phat
hién do6t bién khang thude tir ky thudt giai trinh ty nhung
x€t nghi€ém phan tir nhanh van cho két qua nhay 1a do
dot bién dugc phat hién khong thudc vung gen khuéch
dai ctia xét nghiém phan tir nhanh. Cu thé trong nghién
ctru nay ¢o 1 truong hop dot bién gen rpoB.J491F duge
phén loai 1a dot bién quy dinh tinh khang thudc RIF,
tuy nhién nam ngoai ving 81-bp hotspot cua gen rpoB
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ma xét nghlem LPA va Xpert c6 thé phat hién [8], tir do
gdy ra két qua bat dong Mot trudng hop bat dong khac
dugc ghi nhan 14 dot bién gen ethA4.S3 99* quy dinh tinh
khang ETH, tuy nhién tinh khang thuéc ETH trong xét
nghi¢m dinh danh MTB va si€u khang Xpert chi dugc
thiét ke khuéch dai ving gen inhA promoter, khong
bao gom viing gen eth4. Bén canh do, nghlen cliu cua
chung toi cung ghi nhan mot s két qua bat dong glua
k¥ thuat gidi trinh tu va xét nghiém phan tir nhanh gay
ra boi nguyén nhan chung di khang hodc ching lan.
Chung t6i ghi nhan 1 truong hop phat hién dot bien gen
katGS315T la d6t bién pho bien gay tinh khang INH,
tuy nhién két qua xét nghlern LPA va Xpert deu cho ket
qua nhay INH. Ly do gy ra bat dong boi bién thé nay
chi chiém 17,8% trong quan thé nén c6 thé da bi bo sot
trong xét nghiém phéan tu nhanh. Ngoai ra, nghién cuu
ghi nhén thém 1 truong hop gidi trinh tu phat hién dot
bién gen gyrB.ES01D quy dinh tinh khang FLQ nhung
v6i tan suat nho 2%, do d6 da bi bo sot khong duoc phat
hién boi xét nghiém Xpert va LPA.

Nghién ctru cta chiang t6i ¢6 mot sO han ché vé viéc
khong danh gia trén mau bénh pham dom va khong
danh gia cac thudc chéng lao méi. Véi dleu kién han
ché, _nghién cttu chi thyc hién trén cac mau chung vi
khuén lao di c6 két qua khang thudce tir cac xét nghiém
phén tir nhanh trude do luu tai chd, ma khong tién hanh
thuc hién thu thap mau tién ctru dé thuc hién trén miu
dom. Ngoai ra, trong pham vi so sanh xét nghiém giai
trinh tu gen dich voi cac xét nghiém phan tir nhanh hién
dang trién khai thuong quy 1a cac xét nghiém khong
dugc thiét ké dé phat hién cac vang gen quy dinh tinh
khang cac thubc chéng lao méi nhu BDQ, CLZ, LIN.

5. KET LUAN

Xét nghlem giai trinh tu gen dich vi khuan lao khang
thudc c¢6 do chinh x4c gan nhu tuyet d01 khi so sanh voi
xét nghiém phan tir nhanh ¢ céac thuoc quan trong nhu
INH FLQ ETH. Ngoaira, trong mot so truong hop, xét
nghlem giai trinh tu gen dich c6 vu diém vuot troi khi
phat hién duoc cac dot bién ngoal vung gen xét nghiém
Xpert va LPA bao phu va cac mau di khang hodc chung
1an. Xét nghiém g1a1 trinh ty gen ¢ dich vi khuan lao s€
1a cong cu hiéu qua dé cung cap két qua khang sinh d6
toan dién kip thoi, tir do tang ti 16 tiép can xét nghiém
chan doan lao khang thudc va néng cao chat lu0’ng didu
tri ctia bénh nhan lao khang thudc trong thoi gian t6i.

LOI CAM ON

Nhom nghién ctru xin giri 161 cdm on t6i Vign Cong
ngh¢ Phacogen da tai trg b sinh pham Deeplex
Myc-TB dé thyc hién nghién ctru nay.
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