TAP CHIi NGHIEN CPU Y HOC

XAC NHAN PO CHUM VA b0 CHINH XAC
CUA XET NGHIEM PHAT HIEN SARS-COV-2
BANG PHUONG PHAP REALTIME RT-PCR

Tran Ngoc Huyén', Lé Thi Kim Chung?, Dao Xuan Dat?
Nguyén Trong Tué', Vii BPirc Anh' va Ha Thi Phwong Dung®™

'Khoa Ky thuét y hoc
2[ abo trung tdm, Vién Y hoc dw phong va Y té cbng cdng
3Khoa Xét nghiém, Bénh vién Dai hoc Y Ha Noi

Xét nghiém Realtime RT-PCR duoc coi la mét trong nhiing phuong phép tét nhét hién nay dé phét hién
SARS-CoV-2. Vi céc déc tinh ky thuat phirc tap, xét nghiém Realtime RT-PCR cén duoc xac nhan va kiém
soét duoc chat luong nghiém ngat. Nghién ctru stv dung 30 mau bénh phdm dudng ho hép da duoc tach chiét
va khang dinh bang bé kit LightMix SarbecoV E-gene plus EAV control theo quy trinh khuyén céo ctia WHO,
théa man céc tiéu chudn chon méu, tién hanh xac nhén kit One-Step RT-PCR COVID-19 Kit THAI DUONG
Multiplex-3 target genes tai Pon vj Lab SARS-CoV-2 thuéc Truong Pai hoc Y Ha Noi. Thue nghiém duoc tién
hanh theo khuyén céo Hiép hoi vi sinh Hoa ky (American Society for Microbiology - ASM) dénh gié do chum
va do chinh xac. B chum cua xét nghiém dat gia tri CV% cho dé chum ngén han va dé chum dai han phu
hop véi tiéu chuén cta nha san xuét. P6 chinh xac cta xét nghiém cé do déng thuén duwong tinh, &m tinh dat
100%. Két luan: xac nhén dé6 chum va dé chinh xéc ctia phuong phap pht hop véi tuyén b cia nha sén xuét.

Twr khéa: SARS-CoV-2, xac nhan phwong phap, Realtime RT-PCR.

I. DAT VAN BE

Virus  SARS-CoV-2  (Severe
Respiratory Syndrome Coronavirus 2) la mét
phan cla ho virus corona gay viém phdi va suy
gidm hé hap nghiém trong va cé thé dan dén ti
vong." Xét nghiém chan doan SARS-CoV-2 I3
chién lwgc dé han ché sy lay truyén cla dich
bénh vi né xac dinh nhirng ca bénh va co6 bién
phap phong lay nhiém cho ngwdi xung quanh,
dbéng thdi theo ddi strc khde va diéu tri kip thoi,
truy vét tiép xuc va cung cap théng tin dich t&
hoc.?2 Hién nay, cac phwong phap tiép can dwa
trén phat hién acid nucleic da tré thanh mét cong
nghé phat hién nhanh chéong va dang tin cay.
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Trong sb cac xét nghiém acid nucleic, phwong
phap phan &ng chubi polymerase (PCR) duoc
coi la “tieu chuédn vang” dé& phat hién mot sb
loai virus vé&i ddc diém dd nhay va do dac hiéu
cao.’* Vi vay, xét nghiém Realtime RT-PCR
(Real-time reverse ftranscription polymerase
chain reaction) dwgc coi la mét trong nhirng
phwong phap tét nhat hién nay dé phat hién tac
nhan gay bénh COVID-19.%

V@i cac dac tinh ky thuat phirc tap va yéu
cau cap thiét can phai trién khai dién rong, xét
nghiém Realtime RT-PCR can dwoc thwc hién
xac nhan phwong phap va kiém soat dwoc
chét lwgng mot cach chat ché, giup cung cap
nhirng thong tin chinh xac cho bac sy lam
sang va cac nha chuyén mén khac dé: phat
hién bénh hodc khd ndng méc bénh; khang
dinh hay phi nhan mét chan doan; tién luvong
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bénh; hwéng dan quan li bénh nhan; theo déi
hiéu qua diéu tri bénh.®

Pon vi Lab SARS-CoV-2 thuéc Trudng Pai
hoc Y Ha Noi hién dang st dung bd trang thiét
bi chuan doan in vitro phat hién RNA cua virus
SARS-CoV-2 One-Step RT-PCR COVID-19
Kit THAI DUONG Multiplex-3 target genes
cla Cong ty Co phan Sao Thai Dwong. Do
do, ching t6i tién hanh nghién ctu véi muc
tiéu: Thwc hién xac nhan dé chum va doé chinh
xac xét nghiém Realtime RT-PCR véi SARS-
CoV-2 bang kit One-Step RT-PCR COVID-19
Kit THAI DUONG.

Il. DOl TWVQNG VA PHUONG PHAP

1. Déi twong

Tiéu chuén Iwa chon

30 mau bénh phdm dwong hd hédp da tach
chiét RNA virus SARS-CoV-2 dwoc lwu tai Pon
vi Lab SARS-CoV-2 thudc Trwong Dai hocY Ha
No6i da dwoc xac dinh xac dinh am tinh/dwong
tinh bang phwong phap so sanh kit LightMix
SarbecoV E-gene plus EAV control clia hang
Tib mobiol. MAu dwong tinh manh ¢6 gia tri Ct
tr 15 - 24, mau dwong tinh trung binh c6 gia
tri Ct tlr 25 - 32, mau am tinh c6 Ct > 40 theo
khuyén cdo cla té chirc vi sinh hoa ki ASM.’B6
kit Tibmolbiol dwoc lwa chon lam bd kit tham
chiéu do bo kit nay da dat tiéu chudn FDA va
EUA ciing nhv duwgc WHO, Bo Y té Viét Nam
khuyén cdo s dung lam xét nghiém khang
dinh, bén canh dé bd kit da dwoc xac nhan
phwong phap va dat tiéu chuin dwa vao st
dung tai don vi xét nghiém.

Tiéu chuén loai troe

Lwong mau con qua it sau khi lam xét
nghiém; khong dwgc bdo quan & nhiét do nho
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hon -70°C, mau dwoc ra dong trén 1 1an.

2. Phwong phap

Thiét ké nghién ciru

Nghién ctru thwc nghiém trong phong xét
nghiém.

Thoi gian va dia diém nghién ctru

Nghién ctru dwoc thwe hién tr 9/2021 dén
4/2022 tai Bon vi xét nghiém SARS-CoV-2
thuéc Khoa Xét nghiém - Bénh vién Dai hoc Y
Ha Noi.

Quy trinh thwe hién: Toan bd thwe nghiém
dwoc tién hanh theo khuyén céo ctia ASM.”

+ MAu da tiéu chuan lwa chon: dwoc tinh
toan, chia nhd, ma hoa (thong tin ngay tach
chiét, ngay chia) va lwu triv trong cac 6éng
eppendoft va bdo quan & nhiét do -70°C, mbi
th&r nghiém sé st dung 1 6ng riéng dé dam bao
diéu kién twong déng ban dau ctia mau.

+ Thwc nghiém danh gia dd chum ngén
han: 14 mau & 3 m&c nébng dd khac nhau (5
mau dwong tinh manh, 5 mau dwong tinh trung
binh, 4 mau am tinh) dwa trén phwong phap so
sanh. Thuc hién phan tich 3 an tai 3 thdi diém
trong ngay.

+ Thyc nghiém danh gia d6 chum dai han:
14 mau & 3 mirc ndng d6 khac nhau (5 mau
dwong tinh manh, 5 mau dwong tinh trung
binh, 4 mau am tinh) dwa trén phwong phap so
sanh. Thyc hién phan tich lap lai trong 5 ngay
khac nhau.

+ Thyc nghiém danh gid dd chinh xac:
chuén bj 20 mau & 3 mirc néng dd khac nhau
(dwong tinh manh, dwong tinh trung binh, &m
tinh) dwa trén phuwong phap so sanh.

+ M&i mé chay thuc hién déu kém theo
chirng @m, chirng dwong.
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| Chuénbjthuchien |

Thye nghiém danh gia dé chinh xac |

| Thwe nghiém danh gia dé chinh xac |

| D6 chum ngén han |

| Do chum dai han |

| Tinh toan s liéu |

| Két luan |

So dd 1. Quy trinh nghién ctru

Hdéa chét thuc hién xac nhdn Realtime RT-
PCR:

+ St dung One-Step RT-PCR COVID-19 Kit
THAI DUONG. Hbén hgp phan (rng chira cap
méi va dau do duoc thiét ké trong vang N gene
cla bd gene SARS-CoV-2. Cac c&p mdi chiu
trach nghiém nhan ban cac trinh tw dac hiéu
cho SARS-CoV-2. San phdm nhan ban dwoc
phat hién b&i tin hiéu huynh quang phat ra
tr sy phan cat mau do Tagman dac hiéu cho

SARS-CoV-2.

+ Thanh phan phan (ng: téng thé tich 25ul
gdm: 5ul RNA, 5ul Buffer Mix, 2ul Enzym Mix,
2ul Primobe Mix, 11yl Rnase free water. Chu
trinh nhiét ctia phan trng: 50°C/30 phut, 95°C/15
phut, [95°C/20 giay, 60°C/40 giay]x45 chu ky,
b&o quan mau & nhiét d6 10°C.

+ Theo khuyén cdo clGia nha san xuét, két
qua sau khi thwc hién can dwoc doc va phién
gidi theo bang du¢i day:

Bang 1. Hwéng dan phan tich két qua xét nghiém

Két qua doc huynh quang Két qua
FAM JOE/VIC/HEX TEX/ROX Cy5
(gene N3) (gene N2) (gene N1)
+/- + + +/- Dwong tinh
+/- + - +/- Khong két luan duoc
+/- - + +/- Khéng két luan duoc
+/- - - + Am tinh

- Khong két luan duoc

“+” tin hiéu vwot ngudng trrde 40 chu ky (Ct < 40)

“”tin hiéu khéng vuot ngudong

Truong hop “Khéng két luén duoc” cén thuc hién lai xét nghiém. Néu két qua van “Khéng két luan

duoc” cn givi méu téi PXN khéc dé déi chiéu.
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3. Xt ly s6 liéu + Gia tri CV% d6 chum ngén han < 1,72%.
Phwong phap phéan tich bao gém tinh toan + Gia tri CV% d6 chum dai han < 1,65%.
gid tri trung binh, do lech chuén, hé s6 bién + Do ddng thuan dwong tinh PPA (Positive
thién. Phén tich thong ké bang phan mém Excel. percent agreement), dé ddng thuan am tinh

Tiéu chuan chap nhan NPA (Negative percent agreement), do dong
Theo gia tri d chum va dé chinh xac do nha thuan tbng OPA (Overall predictive agreement)
san xuét cong bb vai: dat 100%.
Il. KET QUA

Bang 2. Két qua danh gia dé chum ngan han theo Ct cia mau dwong tinh

M3 bénh Gene N1 Gene N2
nhan X sD CV (%) X SD CV (%)
BN1 17.08 0,22 1,27 15,94 0,22 1,35
BN2 20,0 0,04 0,22 18,66 0,08 0,44
BN3 19,44 0,3 1,55 18,53 0,3 1,62
BN4 23,98 0,21 1,62 25,20 0,31 1,24
BN5 24,13 0,13 0,54 23,25 0,02 0,09
BN6 24,74 0,31 1,26 24,69 0,37 1,51
BN7 26,62 0,43 1,62 25,20 0,31 1,24
BN8 31,23 0,42 1,34 30,98 0,45 1,46
BN9 32,49 0,34 1,05 32,49 0,27 0,83
BN10 31,37 0,14 0,45 31,10 0,44 1,40

Gia tri CV% danh gia dd chum ngén han cta cac mau dwong tinh st dung One-Step RT-PCR
COVID-19 Kit THAI DUONG déu nhé hon 1,72%.

Bang 3. Két qua danh gia dé chum ngan han theo Ct cia mau am tinh

Gene IC
Ma bénh nhan —
X SD CV (%)
BN21 31,58 0,45 1,41
BN22 30,00 0,46 1,55
BN23 28,15 0,33 1,15
BN24 27,96 0,45 1,61

Gia tri CV% danh gia do chum ngén han cla cac mau am tinh si dung One-Step RT-PCR
COVID-19 Kit THAI DUONG déu nhd hon 1,72%.
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Bang 4. Két qua danh gia dé6 chum dai han theo Ct cac mau dwong tinh

M3 bénh Gene N1 Gene N2
nhan X sD CV (%) X sD CV (%)
BN11 21,36 0,24 1,11 20,29 0,32 1,59
BN12 24,08 0,36 1,49 23,87 0,3 1,24
BN13 24,83 0,32 1,29 24,74 0,29 1,19
BN14 26,69 0,39 1,46 25,75 0,42 1,62
BN15 28,15 0,33 1,19 27,97 0,15 0,55
BN16 29,89 0,21 0,72 28,32 0,09 0,33
BN17 29,14 0,43 1,46 27,97 0,15 0,55
BN18 31,33 0,50 1,61 30,48 0,44 1,43
BN19 31,06 0,27 0,86 30,70 0,25 0,83
BN20 32,52 0,18 0,57 32,16 0,26 0,81

Gia tri CV% danh gia dd chum dai han cla cac mau dwong tinh st dung One-Step RT-PCR
COVID-19 Kit THAI DUONG déu nhd hon 1,65%.

Bang 5. Két qua danh gia dé chum dai han theo Ct ctia mau am tinh

Gene IC
Ma bénh nhan
X SD CV (%)
BN25 31,17 0,25 0,79
BN26 29,38 0,31 1,05
BN27 28,27 0,37 1,32
BN28 27,30 0,31 1,15

Gia tri CV% danh gia dd chum dai han cia cadc mau am tinh str dung One-Step RT-PCR COVID-19
Kit THAI DUONG déu nhd hon 1,65%.

Bang 6. Két qua danh gia do chinh xac

Phwong phap so sanh (Tib mobiol)

Mau dwong tinh M3au am tinh
Mau dwong tinh phat hién 10 0
bang Kit Thai Duong
Mau &m tinh phat hién
0 10

bang Kit Thai Duong

Do dbng thuan dwong tinh PPA = 100%; D6 dong thuan am tinh NPA = 100%; D dbng thuan
tdng OPA = 100%.
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IV. BAN LUAN

Xac nhan phwong phap la hoat déng doc lap
clia phong xét nghiém, nham dwa ra cac bang
chirng khach quan dé chirng minh cac théng
sb k§ thuat clia phwong phap ma nha san xuét
cong bé la phu hop véi diéu kién van hanh thuc
té cla phong xét nghiém. Nghién ciru nay tién
hanh xac nhan dé chum va dd chinh xac xét
nghiém Realtime RT-PCR v&i SARS-CoV-2
bang kit One-Step RT-PCR COVID-19 Kit THAI
DUONG theo hwéng dan méi nhat ctia Hiép hoi
Vi sinh Hoa Ky.”

Nghién cru thwe nghiém véi 30 mau bénh
phdm dwdng hé hap da tach chiét RNA virus
SARS-CoV-2 va dugc xac dinh am tinh/dwong
tinh bang phwong phap so sanh: Kit LightMix
SarbecoV E-gene plus EAV control (Tib mobiol),
da dwoc khang dinh truéc do. Két qué danh
gia do6 chum dai han va ngén han trong nghién
ctru cla chung téi déu dat yéu ciu ctia nha san
xuét. Trong qua trinh thwc hién nghién ctru thuc
nghiém do chum cula chung t6i, trwédrc d6 cé mot
sb két qua co gia tri CV% Ién hon tiéu chuén
clia nha san xuét, cu thé 1 gia tri d chum ngan
han clia mau am tinh s dung Ct clia chirng ndi
va Ct mot sé6 mau dwong tinh c6 CV% Ién hon
1,72%.Trwéc d6, trong mot thir nghiém danh gia
dd chum cla bd sinh phdm khac lién quan dén
phuwong phap Realtime RT-PCR cé mét s két
qué co gia tri CV% Ién hon tiéu chuan cta nha
san xuét, cu thé 1a gia tri d6 chum ngan han cla
mau am tinh s dung Ct clia chirng ndi va Ct
mot s mau dwong tinh ¢ CV% Ién hon gia tri
CV% ma nha san xuét cong bb. Hiép hoi Bénh
hoc Hoa Ky (College of American Pathologists
- CAP) khong khuyén céo (not recommended)
v&i cac mau RNA sau tach chiét va bdo quan
nhiét do lanh.® Tt d6, sau thoi diém Iwa chon
duwoc mau RNA da duoc tach chiét va khang
dinh béng phwong phap so sanh, ching t6i tién
hanh ghi nhan thoi gian tach chiét, chia nhé

cac éng twong ng sé 1an thyc hién cac thuc
nghiém, ghi nhan th&i diém chia nhé mau, bao
quan dung diéu kién -70°C va chi thwc hién ra
déng mét 1an duy nhét. Thwe nghiém danh gia
dd chinh xac dwoc danh gia qua 3 mc ndng
dd chay mét 1an. Trong nghién ctru nay st dung
20 mAu dé danh gia do chinh xac vé&i két qua 1a
cla PPA = 100%, NPA = 100%, OPA = 100%,
dat tiéu chuan cla nha san xuét dwa ra.

Mot trong nhirng diém yéu trong nghién ctru
thwe nghiém cla chang téi voi thwe nghiém
xac nhan phwong phap Realtime RT-PCR v&i
SARS-CoV-2, d6 la chwa danh gia dwoc thyc
nghiém xac nhan gi¢i han phat hién (LoD) cla
mau. Do tai thoi diém nghién ctru, dich SARS-
CoV-2 bung nd manh, viéc nudi cay va dinh
lwong virus con gap rat nhiéu khoé khan, do dé
rat khé dé tim dwoc mét mau thwong mai biét
trwdc gia tri nébng do virus. Bén canh do, viéc
thiéu vat liéu tham chiéu ciing anh huéng tdi
kha nang thuwc hién cac thwc nghiém khac nhw
dd dac hiéu phan tich, khoang tuyén tinh... mac
du céc théng tin nay da duoc cong bd trong
khuyén cdo clGa nha san xuéat. Tuy nhién, do
murc do khan cép vé dich t& phirc tap cua dich
SARS-CoV-2 ciing nhw can thiét phai trién khai
nhanh chéng cac phwong phap phat hién virus,
nhém nghién ctvu da tién hanh theo khuyén cao
ctia ASM véi 2 théng sd d6 chum va dd chinh
xac.” Két qua cla thwc nghiém la budc dau
quan trong khang dinh xét nghiém dam bao cac
d&c tinh vé ky thuat, va 1a diéu kién tién quyét
trwdc khi tién hanh chay trén mau bénh nhan.

V. KET LUAN

Khi tién hanh xac nhan dd chum va doé chinh
xac xét nghiém Realtime RT-PCR véi SARS-
CoV-2 béng kit One-Step RT-PCR COVID-19
Kit THAI DUONG tai Bon vi Lab SARS-CoV-2
thudc Trwdng Pai hoc Y Ha Nai, ching t6i thay
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két qué dd chum ngéan han, dd chum dai han
va do chinh xac phu hop véi tuyén bd cha nha
san xuat. Xét nghiém Realtime RT-PCR phat
hién SARS-CoV-2 bang kit One-Step RT-PCR
COVID-19 Kit THAI DUONG du diéu kién trién
khai thyc hién xét nghiém trén bénh nhan.
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Summary

VERIFICATION OF REALTIME RT-PCR
FOR DETECTION OF SARS-COV-2

Realtime RT-PCR is considered one of the best methods to detect SARS-CoV-2. Because of
complex specifications, Realtime RT-PCR assays require verification and rigorous quality control.
This study verified the One-Step RT-PCR COVID-19 Kit THAI DUONG Multiplex-3 target genes kit
at the SARS-CoV-2 Lab Unit of Hanoi Medical University by using 30 respiratory biospecimens that
were isolated and confirmed by the LightMix SarbecoV E-gene plus EAV control Kit according to
the WHO recommended procedure and met the sampling criteria’s. Experiments were conducted
according to the recommendations of the American Society for Microbiology (ASM) for evaluate
of precision and accuracy. The assay precision reached CV% values for short-term and long-term
precision in accordance with the manufacturer's recommendation. The accuracy of the positive and
negative consensus test reached 100%. This study was able to conduct the precision and accuracy
verification presented by the manufacturer.

Keywords: SARS-CoV-2, verification, Realtime RT-PCR.
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