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IN QUANTIFYING DENGUE VIRUS LOAD IN PEOPLE WITH DENGUE FEVER

Tran Hoang Long’, Do Duy Cuong', Chu Duc Minh?, Nguyen Thuy Linh?, Hoang Xuan Su®

'Bach Mai Hospital - 78 Giai Phong, Kim Lien Ward, Hanoi City, Vietnam
2Vietnam Military Medical University - 160 Phung Hung, Ha Dong Ward, Hanoi City, Vietnam

Received: 20/09/2025
Revised: 17/10/2025; Accepted: 18/11/2025

ABSTRACT

Objective: To establish and evaluate the performance of an internal standard material for
quantification of Dengue viral load in clinical samples.

Subjects and methods: Gene sequences of Dengue virus retrieved from Genbank using
for selection of conserved 3’UTR region for standard and designing primers and probe
of RT-qPCR. The standard sample was designed to contain inserted fragments of 3’'UTR
region into plasmid. A total of 250 clinical specimens from patients with suspected
dengue infection were enrolled at Bach Mai Hospital were collected, and viral RNA was
extracted for quantitative analysis of Dengue virus to evaluate the internal standard panel
using gRT-PCR.

Results: The plasmid standard containing the region specific to Dengue virus
demonstrated a linear range from 10°-10"° copies/mL, with amplification efficiency (E) of
99%, a slope of -3.348, a correlation coefficient R> = 0.99912, and a limit of detection
(LOD) of 522 copies/mL at a 95% confidence interval. The stability of the standard
material over 6 months showed coefficient of variation values of 1.36%, 1.07%, and
1.23%, respectively. The mean viral load in NS1-positive patients was 5.93 + 1.80 log,,
copies/mL, significantly higher than in NS1-negative patients (4.19 + 0.77) log,, copies/
mL (p < 0.001). In addition, viral load during the first 3 days of illness (7.60 = 1.22) log,,
copies/mL was significantly higher than that in days 3-5 (5.43 + 1.68) log,, copies/mL and
day 5 onwards (4.84 + 0.92) log,, copies/mL (p <0.001).

Conclusion: The internal standard panel targeting the 3’UTR region of Dengue virus
has successfully established, providing a standard sample for the development and
validation of Dengue virus nucleic acid detection kits in Vietnam.
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TOM TAT

Muc tiéu: Thiét lap bdé mau chuan sr dyng trong dinh lugng virus Dengue bang ky thuat
RT:PCR va danh gia hiéu qua cliia bdé mau chuén trong dinh lugng virus Dengue trén céac
mau ldm sang.

Dai twong va phuong phap: Trinh ty gen clia 4 serotype Dengue trén thé gidi va Viét Nam
s dung lua chon vung gen dich cho m&u chuén va thiét ké moi, probe cho RT-PCR. Téng
s8 250 ngudi bénh nghi nhiém sét xuat huyét dugc thu thap tai Bénh vién Bach Mai nam
2022-2023. Mau huyét tuong dugc thu thap va tach chiét RNA s dung cho xac dinh tai
lugng virus Dengue st dung bé mau chuin néi bd. Quy trinh xay dung bé chuan DNA
plasmid clia virus Dengue dugc thiét ké bao gom cac budc nhu sau: (1) Phan lap ving
gen dich cla virus Dengue, (2) Tao dong plasmid téi t6 hgp chira vung gen dich cua virus
Dengue, (3) Thiét lap b6 mau chudn DNA plasmid chita vung gen dich virus Dengue, va (4)
Danh gid bé mau chuén bang ky thuat RT-gPCR.

K&t qua: B6 mau chudn DNA plasmid chira viing gen 3’UTR déc hiéu vdi virus Dengue c6
pham vi tuyén tinh ndm trong khoang 103-1010 copies/mL véi hiéu suét ctia phan ingE =
99%, do doc la -3,348, hé s6 tuong quan R2 = 0,99912 va LOD = 522 ban sao/ml vdi do tin
céy 95%, d6 6n dinh trong 6 thang vdi hé sé bién thién lan luot 1a 1,36%; 1,07% va 1,23%.
Tai lugng virus Dengue trung binh § nhém duang tinh v&i NS1 la 5,93 + 1,80 log,, copies/ml
cao hon so véi nhém NS1 am tinh 1a 4,19 £ 0,77 log,, copies/ml (p < 0,001). Tai lwgng virus
Dengue trung binh & ngudi bénh trong 3 ngay dau cta bénh dat (7,60 = 1,22) log,, copies/
ml, cao han so vdi tai lugng ghi nhan trén ngudi bénh co s6 ngay cua bénh tir 3-5 ngay
(5,43 +£1,68) log,, copies/mlva tir ngay thr 5 tré di (4,84 + 0,92) log,, copies/ml (p <0,001).

K&t luan: Thiét lap thanh cong bé mau chudn ndi bd dinh lugng virus Dengue trén vung gen
3’UTR lam tién dé cho phat trién va kiém dinh kit chan doén axit nucleic cua virus Dengue
& Viét Nam.

Tir khéa: B6 mau chuén, RT-gPCR, dinh luong, virus Dengue.

1. DAT VAN BE

Virus Dengue thudc ho Flaviviridae, chiFlavivirus. B
gen clia virus Dengue (DENV) la RNA sgi don duong
V@i kich thudc khoang 11 kb bao gom mét khung
doc md& (open reading frame - ORF) duy nhét, dugc
dich ma thanh mot polyprotein hoan chinh, chira
cac enzym nhu RNA helicase hay RNA polymerase
phuthuéc RNA (RdRp) [1]. ORF nay dugc bao quanh
bd&i hai viing 5’ va 3’'UTRs [2]. DENV ¢6 4 kiéu huyét
thanh khac nhau da dugc xac dinh (DENV1, DENV2,
DENV3 va DENV4), cac kiéu huyét thanh Dengue
nay giong nhau khoang 60-70% trinh tu cac acid

*Tac gia lién hé

amin; va cé chung mot sd quyét dinh khang nguyén
mién dich, do dé c6 thé xay ra phan t&ng chéo gilra
cac ki€éu huyét thanh [1]. Ca 4 kiéu huyét thanh
clia DENV la nguyén nhan gay ra hang loat murc do
nhiém Dengue tir nhiém khéng triéu ching, s6t nhe
dén sot xudt huyét nang (DHF) va héi ching sbc
Dengue (DSS) [3]. Mac du hién nay da c6 nhirng vac-
xin phong ngira bénh sét xuat huyét nhung chua cé
phuong phéap diéu tri khang virus dac hiéu. Theo T
chirc Y té Thé gidi (WHO), udc tinh cé khoang 3,6 ty
nguoi trén thé gidi dang déi mat véi nguy co véi 390
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triéu ca nhiém moi nam, trong d6 96 triéu ca cé triéu
chirng. Trong s6 96 triéu ca co triéu chirng, khoang 2
triéu ca ti€n trién thanh bénh canh nang nhu DHF va
DSS, dan dén khoang 21.000 ca t& vong hang nam
trén toan cau [4]. Viét Nam clng la mét khu vuc ghi
nhan s6é ca bénh sét xuat huyét cao nhat trén toan
thé gidi, dién hinh nhu sé liéu ndm 2022 ghi nhén
gan 370.000 ca mac va 140 ca ti vong, cao nhéat ké
tir khi bénh dugc phat hién tai nudc ta [5].

Hién nay, chan doan nhiém DENV trén cac bénh
nhan chu y&u dua vao céc ky thuat mién dich, tuy
nhién dé nhay hay dé dac hiéu chua cao [6]. Mat
khac, cac kythuat nay khong danh gia dugc tai lugng
virus, trong khi dé ky thuat RT-qPCR khdng nhirng
phéat hién chinh xac vat liéu di truyén ma con xac
dinh dugc s6 lugng ban sao ctia DENV trong huyét
tuong mau bénh pham, gitp theo dbi danh gia két
qua diéu trj nhiém DENV [7]. Hién tai, nhiéu hang
trén thé gidi nhu RealStar Dengue RT-PCR kit (Altona
Diagnostics), Tropical Fever Core multiplex PCR
(Fast Track Diagnostics) Simplexa Dengue real-time
RT-PCR (Focus Diagnostics, Cypress, USA)... da
phat trién céc bd kit sinh hoc phan ti str dung cho
chan doan DENV, nhung vdi gia thanh cao va mot s
doi hoi thiét bi t dong chuwa phu hgp vdi diéu kién
tai chinh clia ngudi bénh cling nhu diéu kién ha tang
clia nhiéu bénh vién. B6 mau chuan ctia WHO ciing
nhu cac congty thuong mai dap irng day du céac tiéu
chi trong viéc xac dinh tai lugng DENV, nhung con
gap nhiéu van dé do ngudn cung khong phai luon
saén c6 cling nhu gia thanh cao. Chinh vi vy, viéc
phattrién cac bé mau chuén co sd dugc danh gia va
hiéu chinh theo mau chuén quéc t& hay kit thuong
mai da dugc la mot hudng ti€p can phu hop dé thay
thé & nhirng noi tiém luc kinh té con han ché. Véicac
ly do dé, ching téi thuc hién nghién clitu nay nham
xay dung bé mau chuan DNA tai t6 hop sif dung cho
xét nghiém RT-gPCR trong dinh lugng DENV va danh
gia hiéu qua cla bdé mau chuan trong dinh luong
DENV trén cac mau lam sang.

2. PHUONG PHAP NGHIEN CU'U
2.1.Vat liéu nghién ctru

-Trinhtwgen ctia 4 serotype Dengue trén thé gidi (GQ
398263.1,NC001474.1,NC001477.1,AB189128.1,
OP600691.1), Viéet Nam (OQ 832615.1, 0OQ
832623.1,0Q832616.1,0Q427061.1,JQ045695.1)
vatrinhtymauchudnDengue cia WHO (KM204119,
KM204118, KU050695, and KR011349) thu dugc tur
ngan hang gen st dung cho thiét k&, lva chon cap
moi va probe cho ky thuat RT-gPCR dinh lugng
tai lwgng DENV dé danh gida bd mau chudn DNA
plasmid st dung xac dinh tai lugng virus trén mau
ldm sang.

- Mau bénh phdm: mau huyét tuong clia nguoi
bénh sot xuat huyét ky hiéu BMVN 329 da dugc xét

nghiém duong tinh véi DENV theo qui trinh cua
Lanciotti R.Sva cong su'[8] dudc sirdung dé khuéch
dai vung gen muc tiéu dé tao b6 mau chuan DNA
plasmid st dung dinh xac dinh tai lwugng DENV.

Téng s6 250 mAu mé&u clia ngudi bénh chan doan
ldm sang sot xuat huyét Dengue dugc thu thap
trong tuan dau clia bénh tai Bénh vién Bach Mai (ky
hiéu BMVN) tlr nam 2022-2023 bao gom 234 mau
c6 NS1 dudng tinh va 16 mau NS1 am tinh sl dung
test nhanh SD Bioline (Han Qudc). Cac mau huyét
tuong cua ngudi bénh s6t huyét Dengue dugc bao
quantrongdiéu kién -800C sirdung dé danh gia hiéu
qua ctia bé mau chuéan DNA plasmid dinh lugng tai
lwgng DENV bang ky thuat RT-gPCR va cac mau cla
ngudi hién mau khée manh, mau HCV duong tinh va
mau RNA cla virus Chikungunya va Zika dugc luu
tr&r @ Phong Vi sinh va cac mam bénh sinh hoc, Vién
Nghién ctu Y Dugc hoc Quén su, Hoc vién Quany
dugc sir dung dé danh gia do dac hiéu cua ky thuéat
RT-gPCR.

- Té bao va vector: t€ bao kha bién E.coli DH5a-T1
clia hangInvitrogen, plasmid pJET1.2/Blunt (Thermo
Scientific, My). Hoa chat realtime RT-gPCR dung
trong xac dinh tai lwuong DENV trong mau bénh pham
la kit Luna® Universal Probe One-Step RT-gPCR Kit.
Céc hoa chat dung trong tach chiét RNA, RT-PCR,
dién diva cdc may moc, thiét bj chuyén dungtai Vién
Nghién ctru Y Dugc hoc Quéan sy, Hoc vién Quényy.

2.2. Phuong phap nghién ctru

Quytrinhxay dungbd chudn DNA plasmid cia DENV
dugc thiét ké bao gom cac budc nhu sau: (1) Phan
lap vung gen dich ctia DENV, (2) Tao dong plasmid
tai t8 hgp chira vung gen dich ctia DENV, (3) Thiét
lap bé mau chudn DNA plasmid chita vung gen dich
DENV, va (4) Panh gia bd mau chuén bang ky thuat
RT-gPCR.

2.2.1. Phan lap vang gen dich

Dua trén trinh tu gen ving 3’UTR ctia DENV, cap mai
dac hiéu qDENG-F1 va gDENG-R1 da dugc kiém tra
va lia chon (trinh tu primers dugc trinh bay & bang
1).

Mau huyét tuong clia ngudi bénh sét xuat huyét ky
hiéu BMVN 329 da dugc xét nghiém duong tinh vaéi
virus theo qui trinh clia Lanciotti R.S va cong su’ [8].
Tach chiét RNA: RNA-DENV dugc tach chiét huyét
tuong st dung bd sinh phdm QIlAamp viral RNA mini
kit theo dung quy trinh cGia nha san xuat (Qiagen,
Hilden, Burc).

Khuéch dai doan gen 3’UTR bang ki thuat Onestep
RT-PCR vdi cac thanh phan nhu: QIAGEN OneStep
RT-PCR Buffer* 5x; QIAGEN OneStep RT-PCR
Enzyme Mix; dNTPs 10mM; Primer gDENG(F1+R1)
(IDT) va diéu chinh thé tich RNase-free water du thé
tich 20 pl. Qua trinh khuéch dai dugc thuc hién trén
may PCR Eppendorf Mastercycler proS (Burc) véichu
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trinh: 50°C/30 phut - 95°C/15 phut - (94°C/30 giay -
52°C/30 gia - 72°C/50 giay) x 35 chu ky - 72°C/10
phut. San phdm PCR dugc dién di kiém tra trén gel
agarose 1,2% TBE 0,5X, nhuém ethidium bromide,
chup anh va luu két qua trén may UVP Eppendorf.

2.2.2. Tach dong gen 3°’UTR

San phdm PCR dugc tinh sach bang bd kit PCR
Purification Kit (Thermo Scientific, My), sau dé chen
sdn pham da dugc tinh sach gén vao vector cloning
pJET1.2/blunt. Vector t4i t6 hgp dugc dua vao té bao
E.coli DH5a c6 kha nang bién nap théng qua phuong
phap s6c nhiét (& 42°C trong 45 gidy). Cac plasmid
tai t6 hop sau do dugdc kiém tra bang cac enzyme
cat gidi han Bglll (FastDigest, Thermo Scientific, My)
va dugc gidi trinh tu, sir dung cdp moi dac hiéu trén
vector pJET1.2_F/R.

Bang 1. Cac méi str dung trong nghién ctru

Kich
Tén moi Trinh tu (5°-3’) thuwdc san
pham (bp)
GACTAGYGGTTAGAG-
GDENG-F1 R 168
GHRGAGACAGCAG-
qDENG-R1 RS 168
5'-FAM-ACAGCATATT-
ProbeD1a GACGCTGGGA-
RAGACC-TAMRA
CGACTCACTATAGG-
PJET1.2_F GAGAGCGGC -
AAGAACATCGATTTTC-
PJET1.2 R CATGGCAG -

2.2.3. Thiét lap bé chudn co’' sé DNA plasmid

Plasmid téi t6 hgp chira gen muc tiéu dugc tinh
sach bang bé kit Thermo Scientific GeneJET Plasmid
Miniprep Kit theo quy trinh clia nha san xuat
(GenelJET Plasmid Miniprep, Thermo Scientific,
My). Nong dd plasmid dugc do bang hé théng
NanoDrop 1000 (Thermo Fisher Scientific,
Wilmington, My). Nong dé ng/pl dugc chuyén ddi
thanh s6 ban copies/pl dya vao hé sé chuyén déi
Avogadro va sy tuong quan gilta nong do va kich
thudc cuia plasmid tai t6 hop. K&t qua nong dé mau
plasmid thu dugc la 2,8 x 1010 copies/pyL va c6 do
tinh sach (A260/A280) nam trong khoang cho phép
1,8-2,0. TW mAu plasmid géc cé dugc, tién hanh pha
lodng lan lugt thanh 10 dai ndng dé theo cd sé 10
vGi nudc khir ion nham khao sat khoang dinh lugng
ctia bé mau chuén va xac dinh LOD cua phan &ng
RT-qPCR.

2.2.4. Dénh gid bé méu chudn bing ky thuat
RT-gPCR

Phan &ng RT-qPCR dugc thuc hién v@i cap moi
gDENG (F1+R1) va probe thiét ké duwa trén doan
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gen 3’UTR khong dich ma cua DENV (trinh ty moi
va probe dugc trinh bay @ bang 1). Thanh phan phan
ng RT-gPCR: 2X Luna® Universal Probe One-Step
Reaction Mix (Biolabs), 20X Luna® WarmStart® RT
Enzyme Mix, 5 uM probe gD1a (IDT), 10 uM moi
xudi va moi ngugc, 5 ul RNA khuén. Chu trinh nhiét:
55°C/10 phut-95°C/1 phut - (94°C/10 gidy - 58°C/60
gidy) x 45 chu ky. Sau do, tién hanh xay dung dudng
chuén dua vao phan mém phan tich trén may
RotorGene Q (Qiagen, Buc).

2.3. Phén tich sé liéu

Danh gia ky thuat RT-gPCR st dung bé mau chuan
gbm cac chi tiéu khang tuyén tinh dinh luong, gidi
han phat hién, do chinh xac. S dung phan mém
SPSS 22.0 va cac gia tri p < 0,05 dugc coi nhucédy
nghia thong ké.

2.4. bao du'c trong nghién ct'u

Nghién ctiru dugc théng qua Hoi dong Pao dic
clia Bénh vién Bach Mai theo Quyét dinh s6 7210/
QD-BM ngay 31 thang 12 nam 2024. Sé liéu nghién
cttu dugc Bénh vién Bach Mai déng y cho cong bé.
Cac tac gid khong cé xung dot lgi ich trong nghién
cuu.

3. KET QUA NGHIEN cU'U
3.1. Nghién ctru tao dong vung gen 3’UTR

Vung gen 3’UTR khéng mé héa protein va cé mudc
do bao tén cao gilta cac serotype dugc khuéch dai
bang QIAGEN OneStep RT-PCRKittrong cuing 1 phan
('ng han ché& nguy ca nhiém chéo dam bao thu dugc
san pham gen dich mong muén c6 dé chinh xac va
dac hiéu cao, kich thudc theo ly thuyét khoang 168
bp (hinh 1).

200bpi e ihstl 1630

Hinh 1. San pham
khuéch dai doan gen 3’UTR ctiia DENV

1: Thang ADN chuén 100 bp ( Thermo Scientific, My);
2: Béi ching dm; 3-5: Cac mau DBM 19, 29, 329.
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K&t qua cho thay, khi cat plasmid chira doan chén viing 3UTR bang enzyme gidi han Bglll cho céc bang cé
kich thudc nhu trong tinh toan ly thuyét (hinh 2).

K&t qua so sanh trinh ty plasmid thu dugc véi ngadn hang gen cho thdy mic do tuong dong cao, qua dé
khang dinh rang doan gen 3’UTR cuia DENV-2 da dugc tao dong thanh céng vao vector pJET1.2/blunt.

3.0kb 2.9kb
1.0kb
0.25kb

0.3kb

Hinh 2. Kiém tra san pham cat cla plasmid tai t6 hop chira gen 3’UTR clia DENV

M: Thang ADN chuén 1 kb (Thermo Scientific, My);
1-2: S4n phdm cat bang enzyme gidi han Bglll trén cdc dong khuén lac 1-2

3.2. Panh gia b6 mau chuan DNA plasmid
Xac dinh khoang dinh lugng cia bd mau chudn DNA plasmid:

Cycling A.Green (Page 1): 0.20
s = R=0.99956
: A : R2=0.99912
: ' M=-3.348
mmmTmEmemesmmdr=oeT] Bed0gaY
Efficiency=0.99

0.15

luoro.

2010

1010 10° 108 107 106 105 10¢ 10°

Norm

Threshold
0.00

1d 1 16 1¢ v : : -
Comcentration s 10 15 20 2% 30 35 40 4
Cvcle

Hinh 3. Két qua xay dwng dudng chuan trén bd panel chuan DENV
tlr ndng d6 103-1010 copies/ml bang ky thuat RT-gPCR

A: Biéu dd dudng cong khuéch dai tin hiéu huynh quang;
B: Buong cong chuén dé xay dung tir déi ndng dd 103-1010 copies/mL

Trong nghién clu nay, khoang dinh lvgng cua bo Bang 2. K&t qua danh gia doé chinh xac

mau chudn dugc khao sat dai néng dé tir 100-1011 ctia bé mau chuan trong ngay xét nghiém
copies/mL (hinh 3). Budng cong khuéch dai cho
thay, tin hiéu huynh quang xuét hién tuyén tinh
trong dai néng d6 103-1010 copies/mL clia bd pan-
el (hinh 3B). Pham vi tuyén tinh cua xét nghiém ndm
trong khoang 103-1010 copies/mL vGi dé déc la M Mau | Ct Ct Ct | Mean| SD
= -3,348, hiéu suit clia phan ung E = 99% va hé s6
tuwang quan R2 = 0,99912 cho thay cac gia tri dinh
lwgng thu dugc rat dang tin cay (hinh 3A). Nhuvay, | 107 | 22,83 | 23,08 | 23,28 | 23.06 | 0,23 | 0,98
budc dau ching téi da xay dung thanh céng bd pan-
el DENV chuén co s& dé dinh lugng tai lwong DENV | 106 | 26,43 | 27,01 | 26,71 | 26,72 | 0,29 | 1,09
véi dai nong do 103-1010 copies/mL. LOD95% cla
xét nghiém la 522 copies/mL. 105 | 30,36 | 30,2 | 30,24 | 30,27 | 0,08 | 0,28

g Crossrefd)) 5 -

Hé sd bién thién ndi phan &ng
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Bang 3. K&t qua danh gia dé chinh xac cia bd mau chuén giira cac ngay xét nghiém

Hé s6 bién thién ngoai phan rng
Mau Lan1 Lan 2 Lan 3 Lan 4 Lan5 Lan 6 Mean SD CV (%)
107 23,70 22,83 23,08 23,28 22,87 22,76 23,09 0,36 1,54
106 26,94 26,43 27,01 26,71 26,88 26,52 26,75 0,24 0,88
105 29,95 30,36 30,2 30,24 29,81 29,69 30,04 0,27 0,88

Ct: chu ky ngudng, SD: dé léch chudn, Mean: trung binh, CV: hé sé bién thién.

K&t qua danh gid do chinh xac ctia bd mau chuan cho thay doé bién thién ndi phan &ng cdc mau chuén 105-
107 copies/mL lan lugt la 0,28%; 1,09%; 0,98% (CV < 5%) va d6 bién thién lién phan ing lan lugt L& 0,88%);
0,88%; 1,54% (CV < 10%) cho thay rang dé chinh x4c cao clia bd mau chuén. B6 chinh xac dugc thé hién
qua hé s6 bién thién (coefficient of variation) ctia cdc mau chuan. Su bién thién clia cac gia tri cang nho thi
dé chinh xac ctia bé mau chuan cang cao.

Bang 4. D6 6n dinh ctia bd mau chuén

Mau “ Ct Mean SD CV (%)
T*0 T1 T2 T3 T4 T5

107 23,53 23,44 23,82 23,02 23,1 23,08 23,33 0,32 1,36

106 26,41 26,44 26,86 26,79 27 27,1 26,77 0,29 1,07

105 29,95 30,05 30,44 30,47 29,79 30,77 30,25 0,37 1,23

Ct la chu ky ngudng, SD: dé léch chuén, Mean: trung binh, CV: hé sé bién thién.

Két qua danh gia do 6n dinh cla kit hang thang dén thai diém nghién ctiu thé hién qua cac mau chuan cé
hé s6 bién thién lan lugt 1a 1,36%; 1,07% va 1,23% cho thdy bd mau chuén cé dé 6n dinh trong 6 thang (CV

< 5%).

Morm . Fluoro.

0.6
DENV
0.4
0.2
Threshold
0.0 4 =
5 10 15 20 25 30 35 40 45
Cycle

Hinh 4. Kiém tra dd dic hiéu ctia phan &rng RT-qPCR

Chung toi thuc hién phan irng RT-gPCR v&i RNA sir dung dugc tach chiét tircac virus khac cé lién quan chat
ché vé mat di truyén véi DENV bao gobm CHIKV, ZIKA va HCV. K&t qua cho thdy mau am tinh véi NTC va RNA
cuia CHIKV, ZIKA va HCV; két qua duang tinh véi RNA cia DENV. Digu nay xac nhan ky thuat c6 do dac hiéu

v&i DENV.
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Bang 5. Mai lién quan
gitra tai lwvgng Dengue véi ngay ctia bénh (n = 250)

Tai lwgng
Ngay ciia bénh p
Trung binh = SD Min-max

(log,, copies/ml) (log,, copies/ml)

<3 ngay (n=45)

7,60 1,22 3,72-9,29 < 0,001
3-5 ngay (n=202)
5,43+1,68 2,74-9,19 <0,001
>5ngay (n=3)
4,84 +0,92 3,78-5,43 <0,001

S dung bd mau chudn DNA plasmid dinh lugng tai
lwgng DENV bang ky thuat RT-qPCR trén 250 mau
ld&m sang thu dugc trong tuan dau tién cla ngudi
bénh s6t xuat huyét Dengue. K&t qua cho thay tai
lwvgng DENV trung binh & bénh nhén vao 3 ngay dau
cuia bénh dat (7,60 = 1,22) log,, copies/ml, cao hon
dang ké so vdi tai lugng ghi nhan trén bénh nhan
c6 s6 ngay clia bénh tir 3-5 ngay (5,43 = 1,68) log,,
copies/mlva tir ngay tha 5 tré di (4,84 + 0,92) log,,
copies/ml, khac biét nay c6 y nghia théng ké véi p
< 0,001. Trong nhitng ngay dau khd&i phat bénh, tai
lwgng virus c6 xu hudng gidm dan theo thdi gian, voi
muc gidm manh nhat tir ngay th 5 trd di véi ca méac
c6 tai lugng cao nhat ghi nhan chi & muc 5,43 log,,
copies/ml so vai 9,19 va 9,29 log,, copies/ml trong
5 ngay dau. Nhu vay, tai lugng virus cao nhat thudng
ghi nhan trong ngay dau tién clia bénh, sau dé giam
nhanh trong nhitng ngay ti€p theo.
Bang 6. Maéi lién quan gilra
tai lwong Dengue vGi NS1 (n = 250)

Tai lugng

NS1 p

Trung binh = SD
(log,, copies/ml)

Min-max
(log,, copies/ml)

NS1 duong tinh (n = 234)

5,93+ 1,80 2,74-9,29 < 0,001
NS1 am tinh (n=16)
4,19+0,77 3,11-5,55 < 0,001

Thuc hién xac dinh tai lwugng DENV trén 250 mau
bénh pham da thuc hién test nhanh véi NS1, trong
dé c6 234 mau duong tinh va 16 mau NS1 am tinh.
Tai lwgng virus trung binh @ nhém duong tinh véi NS1
45,93 = 1,80 log,, copies/ml cao hon dang ké so véi
nhom NS1 &m tinh la 4,19 + 0,77 log,, copies/ml,
khéac biét c6 y nghia théng ké (p < 0,001).

4. BAN LUAN

Céc bé mau chuan quéc té dugc sirdung trong danh
gia sinh phdm chan doén axit nucleic (NAT) thudng
dudc congbd trong danh muc ctia WHO va Vién Tiéu
chuén va Kiém soét Sinh hoc Quéc gia (NIBSC) [9].
Viéc khao sat cac sinh phdm chan doéan trén céc
pannel mau chuin dugc xem & yéu cau bat budc
trudc khi trién khai danh gia trén ldam sang. Mac du
cac bé mau tham chiéu quéc té dugc xem L3 tiéu
chuén vang, nhung viéc tié€p can cac panel nay con
nhiéu han ché& do chi phi cao, yéu cau vé thgi gian
van chuyén va bao quan. Do dé, viéc xay dung céc
b6 mau chuén ndibd dava dangtrd nén phd bién véi
cac don vi nghién cltu va phat trién sinh pham chén
dodn. Nguyén tic thiét lap mau chudn can dam bao
tinh déng nhét, 6n dinh, tuong déng véi mau bénh
pham that va c6 thé dugc bao quan trong thai gian
dai theo khuyén céo cia WHO va NIBSC [9-11].

Trong nghién cu nay, ching toi da thiét lap bd mau
chudn DNA plasmid dua trén doan gen 3’UTR cla
DENV, strdung trong danh gia xét nghiém dinh lugng
DENV bang k¥ thuat RT-gPCR. Tt trinh tu ciia DENV
thu dugc tir ngdn hang gen, ching toi si dung phan
mém BioEdit dé so sanh va tim vung bjo tén cla
Dengue phuc vu cho thiét k& moi va probe cho ky
thuat RT-gPCR. K&t qua lya chon dugc viung gen
3’UTR clia DENV c6 dé béo ton cao phu hgp véi hau
hét cac nghién cttu thiét ké ky thuat real time PCR
chan doéan va dinh lugng DENV trén thé gidi[12-14].
Trong nghién cu nay, mau chuan (3 DNA plasmid
chira doan gen 3’UTR clia DENV da dugc thiét lap
qua tach dong cho phép thu dugc s6 lugng Lén ban
sao mang trinh ty dich, ddm bao tinh thuan nhat,
dé 6n dinh cao va dé dang chuidn héa néng do theo
don vi copies/mL. Khi st¥ dung béd mau chuan duoc
thiét lap danh gia ky thuat RT-gPCR cho thay khoang
dinh lwgng tuyén tinh 103-1010 copies/mL vdi hiéu
Suat clia phan ung E = 99% va hé s tuong quan
R2 = 0,99912 (hinh 1). Dya trén phan tich héi quy
Probit, gigi han phat hién (LOD95%) cua ky thuéat
udc tinh & 522 copies/ml. K&t qua nay tuang duong
v&i moét nghién cu ctia Kinanti D.R va cong su tai
West Java, Indonesia cling st dung vung gen 3’UTR
ldam vung muc tiéu trong xét nghiém Tagman co
LOD95% la 482 copies/mL [15]. K&t qua danh gia do
chinh xac va 6n dinh cia bd mau chuan cho thay bo
mau chuén c6 dd 8n dinh trong cac lan danh gia va
gilta céc lan danh gia vdi hé sé bién thién CV < 5%
(bang 2, 3va 4).

Tiép theo, chung t6i st dung bé mau chuin dé dinh
lwgng tai lugng DENV tir mau lAm sang thu duogc
trong tuan dau cua ngudi bénh sot xuat huyét. Két
qua phan tich cho thay tai lugng DENV c6 xu hudng
giam theo ngay cuia bénh, trong dé cao nhat & bénh
nhan vao 3 ngay dau (7,6 log10 copies/ml = 1,22)
va thap nhét sau ngay th 5 cliia bénh (4,84 log10
copies/ml £ 0,92). Khac biét nay c6 y nghia thong
ké véi p < 0,001 (bang 5). Diéu nay c6 thé giai thich
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trong nhirng ngay dau khdi phat bénh, virus nhan 1én
va giam dan theo thoi gian khi co thé xuét hién dap
ng mién dich Uc ché su nhan én cla virus [16].
Khi phan tich tai lwgng DENV vdi tinh trang xuét hién
clia khang nguyén NS1 cho thdynhém co khang NS1
duong tinh cé tai lugng virus cao hon nhém c6 NS1
am tinh (bang 6). Phan tich chi tiét nhitng truong
hop c6 NS1 am tinh thdy gap & hau hét ngudi bénh
tir ngay thir 4 trd di A giai doan tai lugng virus bat
dau gidm dan, phu hop véi tién trinh dap ng mién
dich ty nhién cla ca thé. Céc trudng hgp khac co
thé giai thich & giai doan virus nhan l&én nhung chua
phat hién dugc NS1. Thuc té cac nghién clru cling
chira ky thuéat real time PCR ¢c6 d6 nhay cao hon xét
nghiém test nhanh phat hién NS1 trong chan doan
s6t xuét huyét Dengue [17-18].

5. KET LUAN

B& mau chuin dinh lugng ndi b da dugc thiét lap
va ché tao st dung dinh lwgng DENV bang ky thuat
RT-qPCR. B6 mau chuan cé khoang dinh lugng
tuyén tinh t&r 103-1010 copies/mL, d6 chinh xac cao
thé hién qua hé s8 bién thién thap lan luot & 0,28%;
1,09%; 0,98%, d6é 6n dinh trong 6 thang. Két qua
danh gia trén 250 mau mau ngudi bénh cho két qua
t6t. Thanh cong trong viéc tao ra bd mau chuan DNA
tai t6 hop s dung cho xét nghiém RT-gPCR trong
dinh lugng DENV lam tién dé cho nhirng thir nghiém
[&m sang va phat trién kit chdn doan phéan tir DENV
& Viét Nam.
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