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UNG DUNG KHANG NGUYEN NS1 TAI TO HQP GOP BON TYP
VIRUS DENGUE BE PHAT HIEN KHANG THE IgM/IgG TRONG MAU
BENH NHAN MAC SOT XUAT HUYET DENGUE
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Nguyén Thdi Quynh Anh', Vii Minh Thuwong’, Vé Thi Bich Thiiy’
Tém tit
Virus Dengue (DENV) gdy bénh sot xuit huyét Dengue (SXHD), dugc truyén
qua mudi Aedes aegypti, gdm bon typ khic nhau (DEN-1 dén DEN-4). Khéng
nguyén NS1 12 ddu 4n sinh hoc quan trong trong viéc chan doan SXHD thong
qua cdc xét nghiém mién dich dic hiéu. Muc tiéu: Danh gia do nhay, do dic hiéu
ciia khdng nguyén NS1 tdi to hop gop 4 ching dé phat hién khang thé khang
DENV bing ky thuat ELISA. Phuwong phdp nghién citu: Dung k§y thuat ELISA
gidn tiép sir dung khang nguyén tai t6 hgp rAgNS1-DENV1-4 ¢6 kha nang nhan
dién cho ca 4 chung Dengue nhdm phét hién khang thé IgM/IgG trong mau mau
bénh nhan (BN) mic SXHD. So sdnh do nhay, d§ dac hiéu véi xét nghiém real-
time PCR. Két qua: Xét nghiém mién dich ELISA gidn tiép st dung khéng
nguyén rAgNS1-DENV1-4 cho d6 nhay 95,9% va d6 dac hi¢u 99,33% véi
ngudng cut-off 0,353. Gid tri tién dodn duong tinh 1a 95,21%, va gia tri tién dodn
am tinh 12 99,43%. Két lugn: Khing nguyén tii to hop rAgNS1-DENV1-4 dat
ngudng gid tri tin cdy trong xét nghiém mién dich phat hién khang thé IgM/IgG &
mau mdu BN mic SXHD.
Tir khéa: Sét xuat huyét Dengue; NS1; ELISA gidn tiép; Do nhay; Do dic hiéu.

APPLICATION OF RECOMBINANT NS1 ANTIGEN
FROM THE COMBINATION OF FOUR TYPES OF DENGUE VIRUS
TO DETECT IgM/IgG ANTIBODIES IN BLOOD SAMPLES
OF PATIENTS WITH DENGUE HEMORRHAGIC FEVER

Abstract

The Dengue virus, transmitted by Aedes aegypti mosquitoes and encompassing
four serotypes (DEN-1 to DEN-4), causes Dengue fever. The biomarker NS1 plays
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a pivotal role in diagnosing Dengue fever through specific immune tests.
Objectives: To evaluate the sensitivity and specificity of recombinant NS1
antigen combined of four types of Dengue virus to detect antibodies against
Dengue virus using ELISA technique. Methods: The methodology includes
employing an Indirect ELISA with the recombinant antigen rAgNS1-DENV1-4,
capable of identifying IgM/IgG antibodies for all four Dengue serotypes in
patient blood samples. The sensitivity and specificity of the method were
compared with real-time RT-PCR. Results: The Indirect ELISA immune tests
utilizing the rAgNS1-DENV1-4 antigen demonstrated a sensitivity of 95.9% and
specificity of 99.33%, with a cut-off threshold of 0.353. The positive predictive
value was 95.21%, and the negative predictive value was 99.43%. Conclusion:
The recombinant antigen rAgNS1-DENV1-4 meets the reliable threshold for

detecting IgM/IgG antibodies in Dengue Hemorrhagic Fever.

Keywords: Dengue hemorrhagic fever; NS1; Indirect ELISA; Sensitivity;

Specificity.

PAT VAN PE

S6t xudt huyét Dengue 1a bénh
truyén nhiém cap tinh do DENV gay
ra. Virus dugc truyén tir nguoi sang
ngudi thong qua mudi Aedes aegypti.
Hién nay, thé gi6i c6 hon mot phan ba
dan sd dang sbng trong céc khu vuc ¢é
nguy co ldy nhiém va SXHD déng vai
trO quan trong trong gay bénh va tu
vong ¢ cdc vung nhi¢t ddi, can nhi¢t
d6i [1, 2]. Viét Nam ndm trong ving
dich t& s6t xuat huyét luu hanh cao va
la mft trong 5 nudc c6 ganh ndng
SXHD cao nhit & khu vuc chau A -
Thai Binh Duong [3]. Hién nay,
SXHD rat khé khéng ché do cé 4
chiing virus khiac nhau c6 mién dich
chéo rat yéu, chua c6 vaccine phong
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bénh nén mot ngudi cé thé bi mic
SXHD nhiéu lan. Cic typ DENV khéc
nhau vé trinh tu hé gen, doc lyc virus,
kha ndng gy bénh, cling nhu c6 su
khéc nhau trong tuong tac voi vat chu,
do dé gdy ra bénh canh lam sang da
dang, tir khong triéu chung dén SXHD
dién hinh hodc SXHD ning v&i nhiéu
bién chtng. Hién tai, cdc phuong phép
chan dodn dua trén phat hién khdng thé
IgM khidng DENV va xét nghiém
nhanh NS1 da duoc st dung rong rai,
nhung con han ché vé do nhay va d¢
dic hiéu [4, 5, 6, 7]. Viéc phét trién
khéng nguyén tdi t6 hgp NS1 da chung
¢6 thé ning cao d6 chinh xdc cta chan
dodn SXHD. Hudng nghién ctu nay
khong chi mang tinh dot phé trong viéc
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phat trién khang nguyén tai to hop NS1
da chung, ma con tao ra mot phuong
phap chan dodn da myc tiéu, gitip dam
bao do nhay va do dac hi¢u cao trong
viéc xdc dinh sém nhiém DENV. Trén
co s phan tich vé su can thiét & trén,
ching t6i tién hanh nghién ctru nham:
Ung dung khdng nguyén NSI tdi t6
hop gop 4 chung (rAgNSI-DENVI-4)
phdt hién khdng thé IgG/IgM khdng
DENV nham ddnh gid do nhay, do dac
hiéu ciia phwong phdp nay trong chén
dodn bénh.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU
1. P6i twong nghién ciru
Khang nguyén tii to hop rAgNSI1
DENV1-4 cOng gop c6 kha nang nhan
biét ca 4 ching DENV (san pham cua
dé tai khoa hoc cong nghé cap Thanh ph
Ha Noi, ma s6 01C-08/01-2020-03), da
dugc tinh sach va bao quan tai -20°C.
Toéng 366 mau miu BN dugc chan
dodn SXHD va cé xét nghiém duong
tinh voi NS1, IgG, IgM tai 02 bénh
vién (180 miu & Bénh vién Quan y
(BVQY) 103 va 186 mau ¢ BVQY
175) va duoc xac dinh béng real-time
RT-PCR. Ngoai ra, nhém chirng am
gém 300 mau mau cia ngudi khong bi
nhiém SXHD (thyc hién cdc xét
nghiém sinh héa xdc dinh khéang

nguyén NSI1, khang thé khiang DENV
(IgM, IgG) stt dung SXHD Bioine
Dengue déu cho két qua 4m tinh tai
Khoa Vi sinh Y hoc, Bénh vién Quén y
103 va khang dinh bang real-time RT-
PCR. Miu duoc bao quan trong diéu
kién dat tiéu chuén trudc khi thuc hién
nghién ciru dé tai.

* Pia diém va thoi gian nghién ciru:

Vién Nghién ctru hé gen (Vién Han
lam Khoa hoc va Cong ngh¢ Viét Nam)
trong thoi gian tr thang 01/2022 -
7/2023.

2. Phwong phap nghién ctru

* Xdc dinh cdc typ DENV bang
multiplex real-time RT-PCR:

Mau mdu cia BN duogc xdc dinh
duong tinh véi SXHD tién hanh tich
RNA bang kit GeneJET Viral
DNA/RNA Purification Kit (Thermor
Fisher Scientific). Sau d6, cdc mau
RNA duoc téng hop cDNA bang b
kit  SuperScript™ III  First-Strand
Synthesis SuperMix (Thermor Fisher
Scientific). Tét ca quy trinh duoc thyc
hién theo huéng din ciia nha san xuat.
Bén cip moi khdc nhau dé xdc dinh
DENV-1, DENV-2, DENV-3 va
DENV-4 cia DENV dugc tim kiém
dua trén céc nghién ctru trude d6 theo
tiéu chi ddm bao d dac hi¢u, do nhay,
kha ning twong thich, khic nhau vé
kich thuéc san pham PCR, ty 1¢
G-C, do dai trinh tw mdi va nhiét do
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bién tinh. Trong nghién ctu nay,
ching t6i lya chon bd mdi dé dinh typ
DENV dya trén nghién cuou cua
Lanciotti va CS (1992) [8]. Trinh tu va
kich thudc cua san pham khuéch dai
gen dugc trinh bay ¢ bang 1. Thuc
hién phan tng khuéch dai gen dich

bang phan ung multiplex real-time
PCR st dung SYBR™ Green PCR
Master Mix xdc dinh cidc typ cua
DENV theo huéng dan cua bo kit c6
chu trinh nhiét nhu sau: 95°C/3 phiit;
40 chu ky (95°C/30 gidy; 55°C/45
gidy; 72°C/60 gidy); 72°C/5 phiit.

Bang 1. Trinh tu méi dinh danh cic ching DENV.

Typ virus Trinh tw mdi 5°-3’ Kich thwéc
Dengue_F 5 -TCAATATGCTGAAACGCGCGAGAAACCG-3'

DENVI_R 5-CGTCTCAGTGATCCGGGGG-3' 482 bp
DENV2_R 5-CGCCACAAGGGCCATGAACAG-3' 119 bp
DENV3_R 5-TAACATCATCATGAGACAGAGC-3' 290 bp
DENV4_R 5-CTCTGTTGTCTTAAACAAGAGA-3’ 392 bp

* Quy trinh thuc hién phwong phdp
ELISA gidn tiép:

B0 kit Human Anti-Dengue virus
IgM/IgG ELISA Kit (Abcam - Anh)
dugc sir dung dé ddnh gid kha ning
phat hién khdng thé IgM/IgG chéng lai
khang nguyén rAgNS1-DENV1-4. C6
dinh 150pL khang nguyén tdi to hop
rAgNS1-DENV1-4 dat nong do cudi
ciing 20 pg/mL/giéng 1én bé mit dia
ELISA, u & 37° trong 1 gid. D6 dich va
loai bo cic khang nguyén tdi to hop
thira khong gan ban bang 300 pL/giéng
dung dich rtra PBS Tween 1X. Khoa
mang bang 300 pL/giéng dung dich
BSA 1.5%, u ¢ 37° trong 1 gio. Rua
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dia bang 300 pL/giéng dung dich rira
PBS Tween 1X. Thém 200uL mau
huyét thanh di dugc pha loing véi
dung dich pha lodng mau TBS Tween
1X theo ty 1€ 1:2, u ¢ 37° trong 1 gio.
Loai bé huyét thanh thira bang 300
uL/giéng PBS Tween 1X. Bo sung
100pL dung dich khing thé cong hop
Dengue virus anti-IgM/IgG HRP
Conjugate da dugc pha loang theo ty 1¢
1:5000 véi nuwdc khir ion vao mdi
giéng, U dia & 37° trong 1 gid. O cic
lan rira dia déu lap lai 3 lan dé tranh
nhiém tap. B6 sung 100uL co chét
TMB substrate, U trong tdi 15 phit.
Dimng phan tng bang 100uL dung dich
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HCI IM. Poc két qua bang mdy doc
ELISA (Biotek ELX808 ELISA plate
reader, Biotek, Hoa Ky) ¢ budc song 450nm.

* Xu Iy 56 lidu:

Gid tri ODysoctia 300 miu huyét
thanh nguoi xdc dinh 14 am tinh khong
bi nhiém DENV duoc do bang phwong
phap ELISA gidn tiép, cdc miu dugc
13p lai 3 1an nham han ché sai sb. Gi4
tri trung binh va d6 1éch chuan SD cua
cdc mau do & budc séng 450nm, sau
d6 duoc xtr ly bang phan mém
Graphpad Prism 9 Software (GraphPad
Software Inc., La Jolla, CA). Téng gia
tr1 ODys0 trung binh mau am tinh véi 3
lan d6 léch chuan SD duoc st dung
lam gid tri ngudng dé xic dinh xét
nghiém ELISA gidn tiép [9]. Ddi véi
nhimg miu huyét thanh c6 gid tri
ODys trén ngudng gid tri cut-off duoc
coi 12 mau duong tinh va ngugc lai. PO
chinh xdc xét nghiém phét hién khing
thé IgM/IgG trong mau huyét thanh sir
dung khing nguyén tii to6 hop
rAgNS1-DENV1-4 duoc so sanh voi
két qua xét nghiém real-time PCR. Mot
duong cong ROC dugc xiy dung nham
danh gid dd tin cay cua phuong phdp
xét nghiém mién dich ELISA gin tiép
st dung khang nguyén tii t6 hop
rAgNS1-DENV1-4 trong chan dodn.
Két qua dugc tinh todn bang céch sir
dung cic cong thirc xét nghiém chan
dodn do nhay, do dac hi¢u, gia tri tién

dodn duong tinh va gia tri tién dodn am
tinh [10]. Trong d6: TP = s6 luong két
qua duong tinh that, FP = sb luong két
qua duong tinh gia, FN = s6 lugng két
qua 4m tinh gia va TN = s6 luong két
qua am tinh thyc.

bJ nhay: Se = x 100%

TE+FN

bJ dac higu: Sp =

x 100%
TN + FP

Gia tri dy doan am:

FN
NPV = 775 X 100%
Gié tr1 du dodn duong:

 100%
FE+TP

PPV =

3. Pao dirc nghién ciu

Quy trinh nghién cuu dugc phé
duyét theo Gidy ching nhan s 58/CN-
VSR ngay 31 thang 12 ndm 2021 cua
Hoi dong Pao duc trong nghién ciru Y
Sinh hoc, Vién Sét rét - Ky sinh tring -
Con trung Trung vwong va tudn thu theo
cic tidu chuan dao duc cia Tuyén bd
Helsinki nim 1975. Cdc mau huyét
thanh dwgc thu thap an danh bang cich
str dung s6 ma héa, khong sir dung tén,
tén viét tit hodc ma s nhép vién cua
BN. Céc thong tin cia BN duogc bao
mat nghiém ngit theo cdc hudng dan
dao dic quéc té va st dung riéng cho
nghién ctru hoc thuat. Ching téi cam
két khong c6 xung dot loi ich trong
nghién ctru.
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KET QUA NGHIEN CUU

Xét nghiém multiplex real-time RT-PCR duoc thuc hién trén 666 mau gom
300 mau x4c dinh 4m tinh v6i DENV va 366 mau xic dinh dwong tinh véi virus
DENV. Trong tong cdc mau dwong tinh tir 2 nhém nghién ctru trén ¢6 138 mau
nhiém DENV-1 (BYQY 103: 69 miu; BYQY 175: 69 mau), 146 miu nhiém
DENV-2 (BYQY 103: 79 mau; BYQY 175: 67 mau); 35 mau nhiém DENV-3
(BYQY 103: 20 mau; BYQY 175: 15 mau) va 47 nhiém DENV-4 (BYQY 103:
12 mau; BYQY 175: 35 mau).
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Hinh 1. Biéu d6 phan bd cdc ching DENV tir 2 nhém nghién ctru.

Dé xdc dinh gid tri ngudng phat hién cta cidc mau duong tinh va am tinh, 300
mau am tinh duoc xdc dinh & trén duoc chon 1am sb liéu dé xdy dung ngudng
cut-off. Két qua cho thay gi4 tri trung binh cta céc gia tri ODys, 12 0,284, d6 1éch
chuan 12 0,07778. Theo cong thiic tinh todn gid tri ngudng dugc trinh bay & trén,
trong nghién ctru nay gia tri ngudng dugc xdc dinh la 0,353. Do d6, véi xét
nghiém mién dich ELISA gi4n tiép st dung rAgNSI-DENV1-4 dé phat hién
khang thé trong huyét thanh, cic miu trén ngudng cut-off (> 0,353) duoc coi 1a
duong tinh va nguoc lai (Hinh 1).
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Hinh 2. Két qua ELISA x4c dinh mau dwong tinh SXHD

trong 2 nhém nghién ctru. Gia tri cut-off = 0,353.

Trong s6 366 miu bénh dugc xdc dinh duong tinh bang real-time PCR, xét
nghiém mién dich ELISA gin tiép cho thiy c6 351 mau dwong tinh that va 15
mAau 4m tinh gia. Vi 300 mau dbi chimg khi xét nghiém bang real-time RT-PCR

xuét hién 298

mau 4m tinh that va 2 mau duong tinh gid. S6 lwong miu dugc

kiém chung bang phuong phép real-time RT-PCR & ca 2 nhém mau duong tinh
gia. Panh gia so bd vé do nhay, d¢ dac hiéu, dy dodn duong, va dy dodn am theo
cong thirc & phan phuong phdp cho thay xét nghiém dinh tinh ELISA gidn tiép sir

dung rAgNS1-

DENV1-4 cho d0 nhay 95,9% va d¢ dac hiéu 99,33% v&i ngudng

cut-off 0,353. Gia tri tién doan duong tinh 1a 95,21%, trong khi gia tri ti€n dodn
am tinh 12 99,43%.

Bang 2. Banh gia tuong quan dj nhay, do dac hiéu

ctia xét nghiém mién dich ELISA gi4n tiép voi phuong phép real-time RT-PCR.

Real-time RT-PCR

ELISA @ o Tong
(+) 351 2 ELISA (+) =353
(-) 15 298 ELISA (-) =313
Tong 366 300 666
Se (%) 95,90
Sp (%) 99,33
PPV (%) 99,43
NPV (%) 95,21
Mot duong cong ROC (receiver operating characteristic) duoc dyng bang

phan mém GraphPad Prism 9.0.0 so sinh giita céc diém cut-off cua phan tmng
ELISA gidn tiép st dung rAgNS1-DENV 1-4 véi két qua xét nghiém tiéu chuan

vang real-time

RT-PCR cho két qua dién tich dudi dudng cong AUC (Area
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Under the Curve) 1a 0,9541 véi gié tri p < 0,0001. Diéu nay chimg to6 rAgNS1-
DENV1-4 sir dung trong xét nghiém bang phuong phap ELISA gidn tiép dat
ngudng gia tri tin cy trong xdc dinh khang thé IgG/IgM trén BN SXHD.
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Hinh 3. Duong cong ROC ddnh gid d tin ciy ctia xét nghiém mién dich ELISA
gidn tiép sir dung khang nguyén tdi to hop NS1 gop 4 ching DENV.

BAN LUAN

Mot s6 nhém nghién ctru thiét ké
phit trién bd test mién dich huynh
quang st dung dau 4n sinh hoc NS1
nhu Yow KS va CS (2021) thu dugc
két qua 12 tat ca cdc test nhanh déu c6
gid tri du dodn duong tinh cao (98,4 -
100%) dbi véi IgM va khi két hop
NS1/IgM: Standard Q c6 gid tri du
dodn Am tinh cao nhét 12 63,8% (IgM)
va 96,8% (NS1/IgM). Cic gia tri du
dodn duong tinh (PPV) cho IgM va
NS1/IgM déu trén 95%. Nguoc lai, cic
gid tri du dodn 4m tinh (NPV) nam
trong khoang tur 39,2 - 63,8% ddi véi
IgM. Gid tri NPV tang 1én 78,4 -
96,8% khi két hgp NS1/IgM. Gi4 tri
NPV cua test nhanh Standard Q cao
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nhit khi phdt hién IgM va két hop
NS1/1gM [11]. V&1 nhém cua Haider
M va CS (2022) phan tich 19 nghién
clru (n = 5202; ty 1&¢ nhiém DENV Ia
55,9%) thay rang test nhanh sic ky
mién dich NS1 c6 nhiéu tiém ning
chan dodn hon (DOR: 48,35), tiép theo
la NS1/IgM (DOR: 27,87) va IgM
(DOR: 10,54). Test nhanh sic ky mién
dich NS1 c6 do nhay gop (70,0%) va
do dac hiéu gdp (95,4%) trong giai
doan cap tinh cao hon so véi test
nhanh sic ky mién dich IgM (Se:
45,32%, Sp: 92,71%) nhung thép hon
so v6i khi két hop NS1/IgM (Se:
78,77%, Sp: 88,25%). Séu loai test
nhanh IgM ciing ¢6 do nhay thay ddi
(19,3 - 78,5%) va do dac hiéu tuong
duong (88,1 - 95,2%) [12]. Test nhanh
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sic ky mién dich NS1 c6 do nhay gop
(70,0%) va do dac hiéu gop (95,4%)
trong giai doan cip tinh cao hon so véi
test nhanh sic ky mién dich IgM
(Se: 45,32%, Sp: 92,71%) nhung thap
hon so v&i khi két hop NS1/IgM
(Se: 78,77%, Sp: 88,25%). Sau loai
test nhanh IgM cling c6 do nhay thay
d6i (19,3 - 78,5%) va do dic hiéu
tuong duong (88,1 - 95,2%).

Xét nghiém ELISA nay c6 thé hiru
ich ¢ nhitng noi khong c6 xét nghiém
dinh lugng real-time RT-PCR, gitp
sang loc trén dién rong, ) luong mau
nhiéu trén mot 1an xét nghiém, va cé
thé tra 161 nhitng mau duong tinh dang
nhiém mot trong bén typ DENV, thay
vi phdi thyc hién xét nghiém véi tung
typ riéng ré. Piéu nay gidp tiép can
cong dong nhanh, s& lam giam nhu cau
vé co so vat chat phong thi nghiém von
doi hoi nhiéu nhan lyc va chi phi. Thi
nghiém nay ciing c¢6 thé c6 loi khi so
sanh voi cac th nghiém dinh luong
t6n nhiéu thoi gian hon trong phong thi
nghiém. Viéc str dung xét nghiém dinh
tinh c6 thé giam bét ganh ning cho BN
am tinh that hodc duong tinh gid tai
bénh vién chuyén tuyén, sb luong nhap
vién it hon, c6 kha nang tiét kiém chi
phi cham s6c stc khoe va gidam tinh
trang qud tai ¢ cdc khoa cip ctru va
bénh vién. Vi vay, cdc nghién ctu tiép
theo v&i ¢c& mau phit hop c6 thé cung
cd hon nita két qua nghién ctru cia

ching t6i va xdc dinh li€u vi¢c phat
hién khang thé khang NS1 c6 gitip hd
trg diéu tri ¢ giai doan sém va qua dé
gitp cai thién tinh trang cua BN hay
khong. Ngoai ra can cé su thir nghiém
so sanh thém voi cic kit thwong mai
khic dé ning cao dd tin cdy cua
phuong phiap ELISA gisn tiép str dung
rAgNS1-DENVI1-4 phat hién khang
thé IgM/IgG khéng DENV.

KET LUAN

Bu6c dau dénh gid do nhay, do dic
hiéu ctia xét nghiém ELISA gidn tiép xac
dinh khang thé khang NSI bang khdng
nguyén tdi to hop rAgNSIDENV1-4 c6
do6 nhay 1én dén 95,9%, d6 dic hiéu
xap xi 100%, gid tri tién dodn duong
tinh 1a 95,21%, va gié tri tién dodn am
tinh 12 99,43%. Can dénh gid thém trén
¢& mau 16n hon va so sanh véi nhiéu
kit thuong mai dé khéng dinh d¢ nhay,
do dac hiéu cua khing nguyén tai to
hop rAgNSI-DENVI-4 phdt hién
khang thé IgG/IgM trong miu BN
SXHD bz"mg xét nghiém ELISA gidn
tiép.

Loi cdm on: Nhom nghién clru xin
cam on Ban gidm doc BVQY 103 va
BVQY 175 d3 hd trg va tao diéu kién
dé thu thap cdc mau mdu BN mic
SXHD. Nghién ctru nay dugc tai trg
kinh phi tir dé tai cip S& Khoa hoc va
Cong nghé Thanh phé Ha Noi, ma sb
01C-08/01-2020.
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