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v Danh gia, xac dinh dugc d6 nhay 100%, do dac hiéu 100%, giGi han phat
hién N. meningitidis 100 CFU/ml bang phuong phap LAMP st dung bo
moi do nhém nghién ctru thiet ke.

v" Thir nghiém kha nang phat hién N. meningitidis trén 155 mau dich ndo tiy,
mau mau va ching N. meningitidis phan 1ap cho thay bd kit LAMP ¢6 do
nhay, do dac hi€u 96,7% va 100% so vdi phuong phép realtime PCR. H¢
s0 kappa k= 0.97.

- Tém tit: Bénh nhidm tring do ndo md ciu 1a mot bénh truyén nhidm cap tinh do
N. meningitidis gy ra, bénh kho phat hi¢n trong giai doan sdém do c¢6 tri¢u chiing tuong
tw mot s6 bénh truyén nhiém khéc. PCR dugc xem 14 tiéu chuin vang dé chan doan néo
mo cau do c6 d6 nhay, do dic hiéu cao hon so véi phuong phap nudi cay. Nghién ctru nay
chung t6i danh gia kha nang phat hién N. meningitidis bang phuong phap LAMP dua trén
trinh tu gen ctrA. Két qua cho thiy trén panel ching chuin N. meningitidis nhém huyét
thanh A, B, C phuong phap LAMP c6 d6 nhay 100%, giéi han phat hién 100 CFU/ml.
LAMP khéng phan tmg chéo véi ADN cac ching vi khuan H. influenzae, S. pneumoniae,
N. lactamica, S. aureus, M. tuberculosis. Két qua thir nghiém phét hién N. meningitidis
trén 155 mau dich ndo tiy, miu mau va ching N. meningitidis phan lap cho thiy bo kit
LAMP c6 do nhay, d dic hiéu 96,7% va 100% so v6i phuong phap realtime PCR. Hé s6
kappa k = 0.97 cho thdy hai phuong phap gan nhu tuong d(‘?)ng hoan toan. Két qua thu
dugc mo ra trlen vong str dung b kit LAMP dung trong chan doan, sang loc nhiém nio
mo cau & tuyen y té co s0.

- Tir khéa: Gen ctrA, LAMP, nhém huyét thanh, PCR, viém mang ndo mé cau.

1. PAT VAN DE

Bénh nhiém ndo mé ciu (NMC) la mét bénh truyén nhiém cip tinh, gay dich dugc
lay truyén qua duong hd hap do nhiém loai song cau Neisseria meningitidis. Vi khuan cu
tri tai ving hau hong cua nguoi va lay theo cac giot nu6e nho bai tiét qua duong ho hap
Bénh nhiém NMC c6 cac thé 1am sang: viém mang ndo mu, nhiém khudn huyét, sdc
nhiém khuan, viém khép, viém mang ngoai tim ... trong d6 viém mang ndo mu va nhiém
khuan huyét 12 thuong gap hon [1]. Vi khuan xam nhép vao co thé ngudi qua dudng mili
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hong, tir 6 lan téa vao mau gay nhiém tring mau hodc qua duong mau dén mang ndo
gy viém mang ndo mu hodc gy viém mang ndo mu kém theo nhiém trung huyet Bénh
tién trién nhanh va thuong d¢ lai di ching néng né nhu chém phat trién tinh than, diéc,
liét vai ty 1€ tir 10-20%, ty 1€ tr vong tir 8 dén 15%. Bénh rat kho phat hién trong giai
doan sém Vi tri¢u ching gidng véi cac bénh viém mang nio do nhiém siéu vi thong
thuong [2]. NMC c6 nhiéu nhém huyét thanh khac nhau, dai da s6 ca bénh bénh nio mo
cau la do cac nhom huyet thanh A, B, C, Y va W135 gay nén. Su phan bd cac nhém huyét
thanh gay ra bénh thay doi theo thoi gian va giita cac ving dia 1y khac nhau [3].

O nude ta, NMC c6 kha ning gay cac vu dich nhé va ca bénh rai rac khip tinh thanh
trén ca nudc, chi yéu do nhom huyét thanh B gy nén. Nghién ctru dic diém 1am sang,
can lam sang bénh do NMC xam nhép tai cac don vi Quan doi tir 2014 dén 2021 da xac
dinh 69 quan nhan mac nhidm khuan huyét/viém mang nio do NMC theo tiéu chuén xac
dinh ca bénh ctia Bd Y té. Ca bénh duoc ghi nhén, chu yéu 1a chién si tudi quén duoi 1
nam (74,6%), ty 1& tr vong 8,69% [4]. Chan doan nhanh, chinh xac dugc bénh do N.
meningitidis nang cao hiéu qua diéu tri. Phuong phap truyén théng dugc ap dung cho
chan doan NMC la phén lap vi khuan tir dich ndo tily. Phuong phap nay yéu cau trang bi
ti nuoi cay CO; va moi truong nudi cay chon loc, thoi gian cho két qua dai va dic biét
thuong cho két qua am tinh sau khi bénh nhan da sir dung khang sinh déc tri. Xét nghiém
NMC bing k¥ thuat sinh hoc phan tir gdm PCR, PCR da mdi hoic realtime PCR ¢ d
nhay va do dic hiéu cao dugc xem 1a tiéu chuan vang chan doan NMC. Tuy nhién, phuong
phap PCR nay chi dugc ap dung tai cac phong thi nghiém sinh hoc hay cac bénh vién 16n,
kho ap dung duoc voi cac don vi y té co s va quan y tuyén don vi.

Hién nay céc nha khoa hoc trén thé gioi da nghién ctu tng dung phuong phap
LAMP phat hién N meyingitidis, 7LAMP la k¥ thuat khuéch dai ADN don gian va dac
hi¢u hon PCR truyén thong. Uu diém ctia phuong phép nay 13 thao tac thuc hién dé dang,
trang t’hiét bi don gian, két qua c6 do nhay 1én toi 100%, CT(T) dac hiéu trén 99%, thoi gian
doc két qua nhanh dudi 1 gio. Nghién clru nay trinh bay két qua danh gia d¢ nhay, d6 dac
hiéu phat hién N. meningitidis cia phuwong phap LAMP st dung bo moi déc hiéu dua trén
trinh tu gen ctr4.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Chiing vi sinh vt va miu bénh phim

- Cac chung N. meningitidis ATCC 13077 (nhom huyét thanh A), ATCC 13090
(nhom huyét thanh B), ATCC 13102 (nhém huyét thanh C). Chung vi khuan Haemophilus
influenzae type b ATCC 10211, Streptococcus pneumoniae ATCC 49619, Neisseria
lactamica ATCC 23970, S. aureus ATCC 29213, mau ADN vi khuan lao Mygobacteria
tuberculosis do Vién Y sinh nhiét déi, Trung tam Nhiét déi Viét - Nga cung cap.

- 25 chung N. meningitidis nhom huyét thanh B phén lap ca bénh giai doan 2019 -
2024 do Vién Y sinh nhiét d&i, Trung tdm Nhiét doi1 Viét - Nga cung cap.

- 48 mau lqénh phém dich ndo tiy bénh nhan viém mang ndo, 82 miu mau bénh
nhan nhiém }(huﬁn huyét thu thap tai Bénh vién Pa khoa tinh Lang Son, Bénh vién Pa
khoa tinh Bac Giang va Trung tdm Bénh nhiét d&i, Bénh vién Hitu nghi Pa khoa tinh
Nghé An tir thang 12/2024 dén thang 01/2025.
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2.2. Hoa chit

B6 moi LAMP dugc thiét ké dua trén trinh tu gen ctrA trén Genbank (ma sb
AF315851.1) va tong hop bdi Cong ty Phu Sa (Viét Nam) trinh bay tai bang 1.

Bang 1. Trinh tu va thong s6 bd moi LAMP dic hiéu N. meningitidis

Moi Trinh tu theo chiéu 5°-3’ Théng s6
op | AACACACCACGCGCATCAGCT |~ 1m = O8,8°G0C=30%
TATCGCTTTCTGAAGCCAT | - D9 dai mdi = 40bp

TGTTCCGCTATACGCCATTGGT | - Tm=66,7°C, %GC =38,9%
BIP | TTTTTTTTCACTGAAATAACCT NV
- Bg dai moi = 54bp

TGAGCAATCC
- Tm = 55,7°C, %GC = 50%

- P6 dai moi = 20bp

- Tm = 54,6°C, %GC = 52,6%
- Po dai moi = 19bp

- Tm = 55,1°C, %GC = 47,6%
- Do dai moi =21bp

- Tim = 61,4°C, %GC =42,9%
- Do dai moi=21bp

FL | GATCTTGCAAACCGCCCATA

BL | CGGCAGAACGTCAGGATAA

F3 GGTGGGGAGAACACAAGAAAT

Bs | AATGCGCATCAGCCATATTCA

- Kit tach chiét ADN (BS88505, Bio Basic, Canada), Enzym Bst DNA polymerase,
dém phan tmg LAMP 10X (NEB, Anh). M6i truong Mueller Hinton (Himedia, An D9)...

- Quy trinh thuong quy phat hién N. meningitidis bang Real time — PCR theo khuyén
céo ctia TO chirc Y té thé gisi gdm: bo mdi, probe (Biosearch, M¥), Luminaris Probe
Hight ROX Qpcr Master Mi (Thermo Scientific, My) [5].

2.3. Phwong phap nghién ctru
2.3.1. Xac dinh gi6i han phat hién va d¢ nhay phwong phap LAMP

Céc chung vi khuan N. meningitidis nhom A, B, C dugc nudi ciy trén moi truong
thach mau Mueller Hinton trong thoi gian 24h ¢ nhi¢t 3o 37°C, CO2 5%, hoa tan khuan
lac trong dung dich nuéc mudi 0,45% véi nong do ban dau xap xi 108 CFU/ml (sir dung
phuong phap do d6 duc McFarland 0,5) [5]. Pha loang mau 10 1an dé tao dai nong do
vi khuan twong tmg giam dan: 107, 106, 10°, 10, 10°, 10%, 10" (CFU/ml). ADN vi khuéan
dugc tach chiét bang b6 kit tach chiét ADN (BS88505, Bio Basic, Canada) theo quy trinh
ctia nha san xuét.

Gidi han phat hién dugc thyc hién trén 6 mau ADN thé tich 100 ul tach chiét tir
200 pl dich huyén phu vi khuan N. meningitidis nthom huyét thanh A, B, C nong d6 10°,
10%, 10, 10%, 10%, 10' (CFU/ml). Thanh phan phan tmg LAMP: Nong d6 mbi FIP/BIP:
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1,5 uM, nong @6 moi F-Loop/B-Loop: 0,8 pM, ndng dd mdi F3/Bs: 0,1 uM, 4 mM MgSO4
4mM, 1 mM dNTPs, 1,2 M betaine, 4 U Bst DNA polymerase, 2 pl mau ADN. Phan ung
LAMP duogc thuc hién voi téng thé tich 25 ul 6 65°C trong 60 phtt trén thiét bi 6n nhiét,
thi nghiém dic 1ap lai 03 1dn San pham phan tmg LAMP duoc kiém tra bang dién di trén
gel agarose 2% va quan sat dudi anh sang UV. Gi6i han phat hién 1a ndng 46 ADN
(CFU/ml) thap nhat cho két qua duong tinh v6i phan tmg LAMP.

_ D9 nhay dugc thyc hién trén 27 mau ADN thé tich 100 pl tach chiét tir 200 pl dich
huyén phu vi khuan N. meningitidi; thudc cac nh(')rp huyét thanh é, B, C nong do 103,
10%, 10° (CFU/ml). M&i nhom huyét thanh & mot nong do c6 ba mau.

Do nhay cta phuong phap LAMP phat hién N. meningitidis dugc tinh nhu sau:
= *x 100 (1)

Trong do: Se 1a d¢ nhay, %

TP 1a s6 mau phat hién duong tinh that bang phuong phap, mau
FN la s6 mau phat hién 4m tinh gia bang phuong phap, mau
2.3.2. Panh gia d¢ dic hiéu cia phwong phap LAMP

Tién hanh phan tng LAMP véi 15 miu ADN tach chiét tir 5 chung vi khuén H.
influenzae type b, S. pneumoniae, N. lactamica, S. aureus, M. tuberculosis. Thi nghiém
dugc tién hanh véi 3 1an 1ap lai.

Do dac hi¢u cua phuong phap LAMP dugc tinh nhu sau:
= % 100 2)

Trong do: Sp la do dac hi€u, %

TN 1a s6 mau phat hién 4m tinh that bang phuong phéap, mau

FP 14 s6 mau phat hién duong tinh gia bang phuong phap, mau

2.3.3. So sanh kha niing phat hién N. meningitidis bing LAMP va phwong
phap realtime PCR

Str dung quy trinh thudng quy phat hién N. meningitidis bang Real time — PCR theo
khuyén cdo cua Té chirc Y té thé gidi lam phuong phap chuan de so sanh vdi phuong
phap LAMP vé kha nang phat hién N. meningitidis trén 155 mau nghién ctru, gom: 48
mau dich ndo tay bénh nhan chan doan viém mang ndo, 82 miu mau bénh nhan nhiém
khuan huyét, 25 chung phan lap, thi nghiém dwoc 1ip lai 02 1an. Phuong phép realtime
PCR phat hién N. meningitidis thyc hién theo khuyén cdo ciia T6 chire y té Thé gidi (2011)
[5]. Hé s6 Kappa dugc sir dung dé dénh gia mirc d6 trong dong giita phwong phap LAMP
va phuong phap realtime PCR.

Do nhay ctia phuong phap LAMP phat hién N. meningitidis so v6i phuong phap
realtime PCR duogc tinh nhu sau:

= x 100 x 100 (3)
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Trong dé: Se, Sp la d6 nhay va d¢ dac hi¢u; TP la s6 mau phat hién duong tinh bang
phuong phap LAMP trong so céc mau duong tinh phat hién bang phuong phap realtime
PCR, FN la s6 miu phat hién 4m tinh bang phuong phap LAMP trong s6 cac mau duong
tinh phat hién bang phuong phap realtime PCR. TN la s6 mau phat hién 4m tinh bang
phuong phap LAMP trong s6 cac mAu 4m tinh phat hién bang phuong phap realtime PCR,
FP 12 s6 mau phat hién duong tinh bang phuong phap LAMP trong s6 cac mau am tinh
phat hién bang phuong phép realtime PCR.

Bang 2. Bang s6 liéu tinh toan hé s6 kappa

Realtime PCR Kappa D) twong dong
Ky thuat | Mucdo | (+) | (-) | Tong <0 Khong twong dong
LAMP 1 v | pyy | Pu | Puwo 0,0-020 |  Rétit twong ddng
) P2 | Pn | P 0,21 - 0,40 ft twong dong
Tong Po1 | Po2 0,41 —0,60 | Tuong ddng trung binh
0,61 —0,80 Kha tuong dong
0,81 —1,00 | Gan nhu twong dong
hoan toan
Po: Phan trim tuong dong thyc té; Po = - @)
Pe: Phan trim twong dong mong doi
= g + g ©)
Céng thirc tinh hé sb kappa [6] =— (6)

2.3.4. Van dé dao dirc trong nghién ciru y sinh hoc
Nghién ctru dugc chip thuan cia Hoi ddng dao dirc trong nghién ctru y sinh hoc
Trung tam Nhiét doi Viét - Nga tai van ban so 1047/CN-HPDD ngay 04/5/2019, van ban
s0 2859/CN-HDbDD ngay 02/8/2023.
3.KET QUA
3.1. Panh gia gi¢i han phat hién va d§ nhay ctia phan ing LAMP
Két qua bang 3 cho thay phuong phap LAMP c¢6 kha nang phat hi¢n nong do vi
khuan dén 10> CFU/ml. Cac méau c¢6 nong d6 vi khuan thap 10l CFU/mL cho két qua

am tinh. Nhu vay phan tng LAMP c6 d6 nhay 100% dbi voi mau N. meningitidis nhoém
huyét thanh A, B, C nong d6 tir 10> CFU/mL.
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Bang 3. Gidi han phat hién N. meningitidis cia phuong phap LAMP

Nong dé pha 106 105 |10 [103 [10> |10
loang (CFU/ml) €] @ 16 & |6 [(©
Kétqua | Lan 1 + + + + + -
phan img | Léan 2 + + + + + -
LAMP | Lan3 + + + + + -

Két qua kiém tra san phém LAMP b@ing dién di dugc thé hién trén hinh 1.
M1 2 3 4 5 6 7 M 1 2 3 4 567

1000 bp
500 bp

50 bp —|

1000 bp —|
500bp —f

50 bp

Hinh 1. Két qua kiém tra san pham LAMP bang dién di trén gel agarose 2%
A. Nhém huyét thanh A; B. Nhom huyét thanh B; C. Nhém huyét thanh C
M- Marker (100 bp), dudng chay 1-7 theo thir tu: chimg 4m, 101, 10?, 103, 10%,
10°, 10° CFU/mL N. meningitidis.
3.2. Panh gia do dac hi¢u

Dé danh gia 6 dic hiéu, 15 miu ADN tach chiét tir 5 ching vi khuan Haemophilus
influenzae type b, Streptococcus pneumoniae, N. lactamica, S. aureus, M. tuberculosis
noéng d6 10* CFU/mL. N. lactamica ching vi khuan c6 quan hé di truyén gan giii v6i N.
meningitidis. Vi khuan H. influenzae, S. pneumoniae, S. aureus, M. tuberculosis 13 tic nhan
phd bién gay bénh viém mang nio tuong ty NMC. Két qua cho hinh 2 thay mau ADN tir 5
chiing vi khuan trén déu 4m tinh voi phan tmg LAMP, d6 dic hiéu dat 100%. LAMP 1a mét
k¥ thuat khuéch dai axit nucleic don gian, nhanh chéng véi gia thanh thip. K§ thuat nay
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cho phép khuéch dai ADN trong thoi gian ngén. Mit khéac, phuong phap nay co tinh dic
hi€u cao do sir dung 3 cap moi nhan biét 6 ving dac trung trén gen muc ti€u.

Hinh 2. Kiém tra d¢ dic hiéu phan img LAMP bang dién di trén gel agarose 2%
Puong chay 1-6 theo thir tu: chung duong, H. influenzae, S. pneumoniae, N.
lactamica, S. aureus, M. tuberculosis.
3.3. Panh gia mirc d9 twong dong phwong phip LAMP va phwong phap
realtime PCR phat hién N. meningitidis
Bang 4. Két qua danh gia kha niang phat hién N. meningitidis bang phuong phap LAMP
va phuong phap realtime PCR

o . Két qua LAMP Realtime PCR
Loai mau So lwgng
+ - + -
Mau dich ndo tity 48 4 44 5 43
Mau mau 82 0 82 0 82
Chung N. meningitidis 25 25 0 25 0
phan lap
Téng 155 29 126 30 125

Két qua danh gia muc do tuong ddng phuong phap LAMP va phuong phap realtime
PCR phat hién N. meningitidis trén 155 mau & bang 4 cho thay ca hai phwong phap déu
cho két qua duong tinh v&i 25/25 ching N. meningitidis phan 1ap. LAMP phat hién N.
meningitidis trong 4/48 mau dich ndo tiy, trong khi d6 phuwong phép realtime PCR phat
hién dugc 5/48 mau. Ca hai phuong phép déu cho két qua 4m tinh v&i 82 mau mau. Do
nhay, 6 dic hiéu ctia phuong phap LAMP so véi realtime PCR 1an luot 14 96,7% va 100%.

Heé s6 Kappa duoc st dung dé danh gia muc do twong dong gitta 2 phuong phap
khi chan doan cung tac nhan gdy bénh, sau khi da loai bo vai tro cua yéu tb may rui. Két
qua xac dinh hé s6 kappa gitra phuong phap realtime PCR va LAMP dugc thé hién trong
(bang 5). Hé s6 kappa « = 0,97 cho thay két qua phét hién N. meningitidis ctia phuong
phap LAMP gan nhu tuong dong hoan toan véi phuong phap realtime PCR.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 38, 06 - 2025 23



Nghién cutu khoa hoc céng nghé

Bang 5. Xdc dinh hé s6 twong quan Cohen’s kappa

Phwong phap realtime PCR Tong
Két qua (+) ()
K§ thuat
Ly v | [ P9 | Pu©) | Pu(29)
(-) Pi2(1) | P2(125) | P2 (126)
Tong Po1 (30) | Po2(125) 155
Po = (P11 + P22)/Tong = 0,99
Pe = 0,69
k=0,97
4. BAN LUAN

Trong nudc, thdi gian qua c¢6 nhiéu nghién ciru vé tng dung ky thuat PCR dé
phat hién NMC. Tac gia Phan Lé Thanh Huong di tmg dung ky thuat PCR da mdi
phét hién cac vi khuan H. influenzae, S. pneumoniae va N. meningitidis truc tiép tir
dich néo tay, ty 1& phat hién duoc vi khuan boi PCR da mdi so voi nudi cay phan lap
cao hon tir 1,5 v&i Hib dén 3,1 1an d6i véi S. pneumoniae va N. meningitidis. Py nhay
cia PCR da mdi véi Hib 1a 90,9%; v&i S. pneumoniae 100% va N. meningitidis 1a
100%. Do dic hiéu cua PCR da mdi véi Hib, S. pneumoniae va N. meningitidis dat
100% [7]. Poan Trong Tuyén va cdng sy da nghién ctru quy trinh tao bd kit PCR da
moi phat hién H. influenzae, S. pneumoniae va N. meningitidis voi 04 cip mdi trén
gidi trinh ty gen dich cua ching luu hanh tai Viét Nam (ctrd va porA cho N.
meningitidis, bexA cho Hib, Iyt cho S. pneumoniae). Ngudng phat hién dbi voi N.
meningitidis va Hib 1a 10° CFU/ml; S. pneumoniae 1a 10° CFU/mL. D¢ nhay, do dic
hiéu phat hién N. meningitidis trén ctr4 1a 100% [8].

LAMP la phuong phap dya vao khuéch dai mot doan ADN dic trung dudi diéu
kién déng nhiét, st dung hai cép mdi dic hiéu. Uu diém cua phuong phap LAMP 1a don
gian va cho két qua twong d6i nhanh, khong doi hoi cac trang thiét bi hién dai. Nam 2011,
McKenna va cong su da phat trién phuong phap LAMP phat hién N. meningitidis dua
trén gen dich ctrA4, dd nhay, d dac hi¢u lan luot 1a 100% va 98,9%, khi thir nghiém trén
394 miu bénh pham thoi gian thyc hién phan tmg 48 phit [9]. Nghién ciru ciia Lee va
cong sy phat trién k¥ thudt LAMP duya trén gen dich cfr4 c6 do nhay cao hon 100 - 1000
1an so véi phuong phap PCR truyén thdng, sir dung ky thuat LAMP xét nghiém ngau
nhién 1574 mau dich ndo tiy tré em thu thap tai Viét Nam, Trung Quéc va Han Quéc cho
thdy d6 nhay cia LAMP cao hon so v&i PCR [10]. Nghién ciru phén tich, tong hop tng
dung k¥ thuat LAMP chan doan ca bénh x4m 1dn do NMC véi 2243 xét nghiém trén 1989
bénh nhan ddi véi mau dich nio tily, mdu mau va mau phét ty hau cho thiy ky thuat nay
c6 do nhay, do dic hiéu cao, dao dong lan lugt tir 84% dén 100% va 94% dén 100% [11].

O Viét Nam, bénh do NMC van dang 13 van dé nghiém trong dbi véi ste khoe, dic
biét 12 nhom tré em va nhom tudi vi thanh nién, bénh khé phat hién giai doan sém néu
chi dwa vao 14m sang nén viéc phat trién cac ky thuat giup chan doan sém hét sirc can
thiét. Trong nghién ctru ndy ching toi da phat trién thanh cong bo kit LAMP phét hién
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N. meningitidis dua trén gen dich ctr4 c6 46 nhay 100%, d dac hiéu 100% va gidi han
phat hién 100 CFU/ml trén ching chuan. Budc dau thir nghiém trén cic mau 1am sang
cho thdy bo kit LAMP gan tuong ddng hoan toan vi phuong phap realtime PCR. Vi uu
diém cho do nhay, do dic hiu cao; thao tac don gian, khong doi hoi cac trang thiét bi
hién dai va cho két qua nhanh, LAMP c6 thé tmg dung trong 1am sang dé phét hién N.
meningitidis. Két qua thu dwoc mé ra trién vong phat trién bo kit LAMP dung trong chan
doan, sang loc cac trudong hop nghi ngd nghiém NMC, dic biét 1a & cac tuyén y té co so
va quan y don vi. Nghién ctru con han ché vé s6 lwong ciing nhu loai mau bénh pham st
dung trong nghién ctru nén cac thir nghiém can duoc tiép tuc thuc hién & quy mé 16n hon
dé danh gia day du kha nang phat hién N. meningitidis cua bo kit.
5. KET LUAN

K¥ thuat LAMP phat hién N. meningitidis dya trén trinh tu gen ctr4 c6 d6 nhay
100%, gii han phat hién 100 CFU/ml trén panel ching chuan N. meningitidis nhém huyét
thanh A, B, C. LAMP khong phan ting chéo voi ADN céc ching vi khuan H. influenzae,
S. pneumoniae, N. lactamica, S. aureus, M. tuberculosis. Két qua thir nghiém phat hién
N. meningitidis trén 155 mau dich ndo tay, mau mau va ching N. meningitidis phan lap
cho théy bo kit LAMP c6 d6 nhay, d§ dac hiéu 96,7% va 100% so v6i phuong phap
realtime PCR, hé s kappa « = 0,97.

Loi cam on: Cong trinh dwoc hoan thanh nho sy tai tro' kinh phi cua B6 Khoa hoc
va Céng nghé thong qua dé tai “Nghién ciru khai thac va phat trién nguon gen vi khudn
Neisseria meningitidis gdy bénh nhiém ndo mé cau”. Ma so6 NVOG-2019/PT.02.

Tuyén bé vé déng gop ciia cdc tac gia: Vo Viét Cuong: Thue hién toan bé qud trinh
viét ban théo, chinh sira ban thao. Hoang Péang Hiéu: Tham gia chinh sira ban thdo. Bii
Thi Lan Anh, Trinh Vin Toan, Bui Thi Thanh Nga, Nguyén Thu Trang, Trirong Quoc
Phong: Thuc hién thi nghiém va xi Iy sé liéu.

Tuyén bé vé xung dot lpi ich: Cdc tic gia tuyén bé khong cé xung dot loi ich lién
quan dén nghién ciru nay.
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ABSTRACT
EVALUATION OF A LOOP-MEDIATED ISOTHERMAL AMPLIFICATION
(LAMP) ASSAY FOR RAPID DETECTION OF Neisseria meningitidis

Neisseria meningitidis is the bacterium responsible for meningococcal infections.
Meningococcal disease can be difficult to diagnose in the early states because the signs
and symptoms are often similar to other illnesses. Polymerase chain reaction (PCR)-based
diagnostic methods of detecting N. meningitidis have been considered the gold standard
due to their superior sensitivity and specificity compared to culture methods. In this study,
we evaluated the ability to detect N. meningitidis by loop-mediated isothermal
amplification (LAMP) method that targets the ctr4 gene. The results demonstrate a
specific LAMP assay for N. meningitidis serogroups A, B, and C, with 10> CFU/ml as
LOD, 100% sensitivity. No cross-reactivity was observed with H. influenzae, S.
pneumoniae, N. lactamica, S. aureus or M. tuberculosis. When applied to 155 clinical
specimens and isolated N. meningitidis strains the LAMP assay in comparison to
aconventional TagMan® based real-time PCR, the sensitivity and specificity of the N.
meningitidis LAMP assay were 96.7% and 100% respectively. The two methods showed
a very high level of agreement, with a x coefficient of 0.97. The LAMP method
demonstrated rapid, sensitive, and highly specific performance in the detection of M.
meningitidis, and holds potential for application in resource-limited settings.

Keywords: ctrA gene, LAMP, Meningococcal meningitis, PCR, serogroups.
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