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Mé dau: phuong phép realtime RT - PCR 14 k¥ thuét phat hién SARS-CoV-2 dang dugc phat
trién boi nhidu phong nghién ctru va cong ty san xuét kit chan doan. Cac bg sinh pham Iya chon
cac ving gen dich khac nhau cho d6 nhay chan doan khac nhau. Muc tiéu: nghién ctru thuc hién
v6i muc tiéu so sanh va danh gia hiéu qua phat hién SARS-CoV-2 bang k¥ thut realtime RT -
PCR trén 3 bg kit RealStar-SARS-CoV-2 (Altona Diagnostics, Puc), kit AV - LDA do phong
nghién ctru phét trién va kit WHO RT - PCR (Berlin - Charite, Dirc). Vat liéu va phiong phdp:
tong s6 73 mau dich miii hong ctia bénh nhan duong tinh SARS-CoV-2 bang k¥ thuét real - time
RT - PCR theo qui trinh cia WHO va nguoi nghi nhiém dugc thu thap va tién hanh tach chiét
RNA tong s6. Panh gia ba bo kit Realtime RT - PCR phat hién SARS-CoV-2 trén hé thong may
realtime PCR LightCycler 480 II. Panh gia d6 nhay, sy phu hop trong phat hién bang cac thuat
toan hoi qui tuyén tinh va biéu d6 Bland - Altman. Két qua. ca 3 b kit déu cho do nhay chan
doan 100% v&i SARS-CoV-2. Két qua dénh gia cho thay ca 3 bo kit ¢6 su twong quan cao trong
xéac dinh SARS-CoV-2 khi phan tich bang hé s6 twong quan va phan tich biéu db Bland - Alt-
man theo ting cip kit v6i nhau cho thay khong c6 su khac biét vé gid tri Ct trung binh giita cac
bo kit. Nhu véy, két qua danh gia cho thiy ca 3 b kit déu c6 d6 chinh xéc cao trong xét nghiém

chan doan nhiém SARS-CoV-2.
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Su bung phat dich bénh viém dutng ho hap cap gay
ra bdi SARS-CoV-2 hay con goi COVID-19 gan day la mot
van dé y té tac dong rat I6n dén y té cong cong cling nhu
kinh t& xa ho6i. Tam dich bat ngudn tir thanh phé Vi Han,
Trung Qudc tir thang 12 ndm 2019 sau dd lan nhanh ra
cac tinh, thanh cta Trung Qudc va nhiéu Qudc gia, ving
I&nh thd trén thé gidi®. Ngay 30 thang 1 ndm 2020, t&
chirc Y t& Thé gidi (WHO) da ban bé tinh trang can cap
trén toan thé gigi vé dich bénh do SARS-CoV-2 gay ra. Do
vay, viéc chan doan chinh xac ca bénh dong vai tro rat
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quan trong trong viéc cach ly, quan ly, diéu tra dich té
bénh gilp gidi chirc y t€ dua ra cac bién phap can thiép
kip thai dé ki€m soat va phong, chdng dich bénh hiéu qua.
Chan doén khang dinh ca bénh COVID-19 hién nay chu
yéu dua vao ky thuat xét nghiém realtime RT - PCR Vvdi
cac cdp moi va probe dac hiéu cho SARS-CoV-2@), Tuy
nhién, tai thai di€ém bung phét dich COVID-19 chua cd kit
thugng mai nao ¢ chirng chi IVD dugc cap phép st dung
trong xét nghiém phat hién SARS-CoV-2 trén lam sang.
Trong khi dd, phuang phap xac dinh SARS-CoV-2 bang kY
thuat giai trinh tu gen thé hé mai (NGS: Next Generation
Sequencing) doi hdi dau tu cac trang thiét bi hién dai co
chi phi cao va yéu cau chuyén gia phan tich trinh tu
chuyén sau cling nhu thdi gian cho két qua mudn. Trong
nghién cltu nay, ching toi tién hanh danh gia phan tich do
nhay chan doan va hiéu qua Iam sang clia 3 kit phat hién
SARS-CoV-2 béng ky thuat real - time RT - PCR trén mau
bénh pham mau dich miii hong ctia bénh nhan da dugc



khdng dinh duong tinh v8i SARS-CoV-2 tai Bénh vién Bénh
nhiét ddi Trung uong va cac mau bénh pham tif ngudi
nghi nhiém SARS-CoV-2.

VAT LIEU VA PHUONG PHAP

Vat liéu: 23 mau dich miii hong clia bénh nhan COVID-
19 d& dugc khang dinh duang tinh véi SARS-CoV-2 bédng
ky thuat real - time RT - PCR theo qui trinh ciia WHO dugc
cung cap bai Khoa Vi sinh va Sinh hoc phan t(r, Bénh vién
Bénh nhiét déi Trung uang va 50 mau bénh pham dich
miii hong ctia ngudi nghi nhiém SARS-CoV-2 dugc sang
loc tai Vién Nghién clru Y dugc hoc Quan sur, Hoc vién
Quan Y. Tiéu chuan lua chon bénh nhan nghi nhiém 13
ngudi cd it nhat mot trong cac triéu ching: sét, ho, dau
hong, khé thd hodc viém phéi va mét trong cac yéu to
dich t& sau: c6 tiép xic gan véi ca bénh hoic ca bénh nghi
ngd trong vong 14 ngay, co tién sir dén, qua, &, vé tir
viing c6 ghi nhan ca nhiém Iy truyén ndi dia. Mau bénh
pham sau khi I8y dugc bat hoat béng Trizol, cdc mau bénh
pham dudc van chuyén vao labo va bao quan & td -20°C
cho dén khi str dung.

Thiét ké nghién clru: day 13 nghién cliu mo ta cat
ngang két hgp phan tich trong phong thi nghiém st dung
cac ky thudt sinh hoc phan tlr, s6 liéu dugc x{r ly bang
thong ké SPSS 20.0.

Téch chiét RNA tdng s6: RNA dugc tach chiét tir 140pl
mau dich mii hong d& dugc bét hoat trong Trizol béng bd
kit Qiagen RNA viral mini kit (Qiagen, bBic) theo hudng
dan clia nha san xudt. RNA dugc thu nhan vdi thé tich
cudi cung 1a 60 pl va dugc bao quan & -80°C cho dén khi
sif dung.

Realtime RT - PCR: ky thuat real - time PCR dugc tdi uu
vGi cap moi va probe thiét k€ dua vao trinh tu cung cap
bdi CDC Hoa Ky da dudc nhdm nghién chinh stra va phat
trién (kit AV - LDA) st dung bd primer va probe cdp N1 va
N2 trong d6 probe cdp N1 gan mau TEXAS - RED va probe
cap N2 gan mau FAM va dugc t6i uu trong cling 1 phan
(ing real - time RT - PCR(3). Thanh phan phan (ng real-
time PCR theo kit nghién c(tu AV - LDA véi tong thé tich
20pl va t6i uu theo trinh nhiét: (50°C x 20 phdt) (95°C x
15 phit) (94°C x 15 gidy; 58°C x 60 gidy) x 45 chu ky. 2
bo kit so sanh bao gom Realstar SARS-CoV-2 RT - PCR 1.0
(Altona Diagnostics, Brc) vdi ty Ié cac thanh phan real -
time PCR gdm Master A, Master B, IC (ndi chuan - Inter-
nal control) dugc str dung theo huéng dan clia nha san

xuat®. Qui trinh WHO RT - PCR (Berlin - Charite, Duc) vdi
cac thanh phan va chu trinh nhiét dugc st dung theo
huéng dan clia qui trinh xét nghiém phat hién SARS-CoV-
2 clia T6 chirc Y t& thé gidi®). Chitng dudng 1a mau RNA
tdng hdp in vitro tir plasmid chira 1 phan gen N clia SARS-
CoV-2 va chling am tuong Ung dugdc st dung kém theo
mdi lugt realtime RT - PCR.

Phan tich s liéu: thong tin miu bénh pham va két qua
xét nghiém dugc mé hda va nhép liéu bang phan mém
Excel 2013. Phan tich s0 liéu sir dung phan mém SPSS
20.0. So sanh hiéu qua phat hién SARS-CoV-2 cla cac bo
kit dua trén phén tich su’ tuong quan bang phuang phap
hoi qui tuyén tinh gilta gia tri chu ky nguGng (Cycle
Threshold: Ct). Dong thai, phan tich hé s6 Cohen’s Kappa
két hgp véi biéu d6 Bland Altman dé danh gia do mic do
phu hgp chén doan gitta cac bd kit. Su’ pht hgp phan trém
duang tinh (PPA: Positive Percent Agreement) dinh nghia
la ty 1 két qua duang tinh kit so véi két qua duang tinh
clia kit sif dung tham chi€u. Su' phu hgp phan trdm am
tinh (NPA: Negative Percent Agreement) dinh nghia la ty
Ié két qua am tinh kit so vdi két qua am tinh cla kit st
dung tham chiéu. Cac gia tri p < 0,05 dudc xem nhu la co
y nghia thong ké khi so sanh su' phl hgp trong phat hién
SARS-CoV-2.

KET QUA VA BAN LUAN

Két qua danh gia do nhay va su phu hgp phat hién
SARS-CoV-2 cua 3 bo kitrealtime RT - PCR.

Trong tong s6 73 mau bénh pham dich miii hong thu
dugc tir bénh nhan COVID-19 va ngudi nghi nhiém SARS-
CoV-2 dugc danh gié béi ba bo kit c6 23 mau cho két qua
duang tinh véi hai bd kit AV - LDA va WHO RT - PCR.Trong
khi d6, chi c6 17 mau bénh pham dugc danh gia dong
thai bai ca ba bo kit AV - LDA, Realstar SARS-CoV-2 va
WHO RT - PCR do thé tich RNA khdng du dé danh gia
dong thai ca ba bo kit. Két qua dugc trinh bay & bang 1.
Nhu vay ca 3 bd kit realtime RT - PCR phat hién SARS-
CoV-2 dugc danh gia trén hé thdng may LightCycler 480
instrusment 1I, cho két qua dugng tinh 100% vdi gia tri
chu ky nguBng (Ct) tr 19,0 - 36,9. Ti€p theo ching toi
phan tich su' phl hgp phat hién SARS-CoV-2 clia 3 bo kit
bang tinh hé s6 Cohen’s Kappa (K = 1) theo tirng cdp cho
thdy ba bo kit co su phu hgp phat hién 100%. Két qua
trong nghién clru nay cho thay do nhay va su phu hgp
phat hién la 100% tuong tu nhu mot s6 nghién ctu cong
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b6 gan day khi so sanh cac xét nghiém phan t(r phat hién
SARS-CoV-2 dugc phét trién bai phong thi nghiém véi cac
kit thuong mai st dung trong nghién cfu hodc dudi hinh
thirc st dung Gy quyén trong tinh hudng khan cap®.

Molecular Assay WHO -RT-PCR| Kappa | PPA NPA
Positive | Negative|  (SE) | (%) (%)
Positive 23 0
AV-LDA - 1(<0.001)| 100 | 100
Negative 0 50
Real Positive 17 0
ealstar- -
SARS-CoV-2 Negative 0 50 |1(<0.001)| 100 | 100
Negative 0 0

Tiép theo khi str dung bd kit Realstar SARS-CoV-2 (Al-
tona, Duc) nhu kit tham chiéu dé danh gia do nhay va
hiéu qua phat hiénSARS-CoV-2 gilra hai bo kit AV - LDA va
Realstar SARS-CoV-2 trén 17 mau duong va 50 mau am
tinh két qua cho thay do nhay va su’ pht hdp phat hién la
100%.

Molecular A Realstar-SARS-CoV-2| Kappa | PPA |NPA
cular Assa
" positive | Negative | (SE) |(%) (%)
Positive 17 0
AV-LDA - 1(<0.001)| 100 | 100
Negative 0 50

Panh gia hiéu qua phat hién SARS-CoV-2 cua 3 bo
sinh pham realtime RT-PCR trén mau bénh pham
Iam sang.

Pé& danh gia su tuang quan gilta cac bo kit, gia tri chu
ki ngudng (Ct) ctia cac mau RNA dudng tinh dugc phan
tich bang phuang phap hoi qui tuyén tinh va biéu d6 Bland
-Altman. Cac gié tri dugc so sanh theo tirng cdp dé tinh
chi s6 chénh Iéch (Difference) va gia tri Ct trung binh
(Mean), tir d6 dua ra két luan danh gia theo timng cdp.

Phan tich su tugng quan Vvé gia tri Ct gilra 2 bo kit AV
- LDA va WHO RT - PCR cho thdy, cac gia tri so sanh clia
2 bd kit c6 dd tuyén tinh cao dudc thé hién qua hé s§
tuyén tinh bang 0,89 (Hinh 1). Két qua nghién cliu cla
ching toi cho thdy hé s6 tuong quan cao han so Vdi
nghién ctu dugdc cong b bai Benoit V va cong su khi so
sanh kit WHO RT - PCR vdi 1 kit thuagng mai QIAstat - Dx
(Qiagen, Duc) (7).
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AV-LDA - WHO-RT-PCR
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Hinh 1. Két qua danh gia tuong quan giira kit
AV - LDA va WHO RT - PCR

Danh gia su khac biét gia tri Ct ctia kit AV - LDA va
WHO RT - PCR: két qua tinh toan cho gidi han dudi (LL:
Lower limit) va gidi han trén (UL: Upper limit) clia biéu do
[an luct la -2,93 va 2,72, do sai léch (bias) la -0,11. Két
qua phéan tich bang biéu dd Bland - Altman cho théy su
phl hdp gid tri Ct trong chan doan phat hién SARS-CoV-
2 clia 2 bd kit khi ¢ 21/23 gid tri d&u ndm trong gidi han
+ 25D (-2,93; 2,72).
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Hinh 2. Két qua phan tich biéu dé Bland - Altman
giira kit AV - LDA va WHO RT - PCR

Khi danh gia vé su tuong quan vé gia tri Ct gilta 2 bd
kit AV - LDA va Realstar SARS-CoV-2 cho thay, cac gia tri
s0 sanh clia 2 bd kit c6 dd tuyén tinh cao dugc thé hién
qua hé s6 tuyén tinh bang 0,946 (Hinh 2). K&t qua nghién
clru cua ching t6i cho thady hé sd tugng quan tuong tu
nhu nghién cltu dugc cong bd bdi Mario Poljak va cong su
khi phan tich su tuang quan gilra LightMix véi Cobas 6800
(r2 = 0,95 so vGi r2 = 0,94)®,



AV-LDA-Realstar-SARS-CoV-2
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Hinh 3. Két qua danh gia tucng quan giira
kit AV - LDA va Realstar SARS-CoV-2

Khi danh gia so sanh su khac biét vé gia tri Ct trung
binh cla kit AV - LDA va Realstar SARS-CoV-2: két qua
phan tich cho gidi han dudi (LL: Lower limit) va gidi han
trén (UL: Upper limit) cua bi€u d6 lan lugt 1a 0,36 va -
6,07, d6 sai léch (bias) la 3.22. K&t qua phén tich bang
bi€u d6 Bland - Altman cho thay su’ khdng cd su’ khéc biét
V@ gid tri Ct trung binh 2 bd kittrong chan doan phat hién
Sars-CoV-2 khi co tat ca cac gia tri déu ndm trong gidi han
+ 25D (0,36,59; 6,07).
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Hinh 4. Két qua phan tich biéu do6 Bland - Altman
giira kit AV-LDA va Realstar SARS-CoV-2

KET LUAN. Két qua nghién cttu cho thay:

- 3 b kit déu cé dd nhay va su chinh xac trong phat
hién SARS-CoV-2 trén cac mau bénh pham 1am sang.

- Co su tuong quan cao va phl hgp phat hién SARS-
CoV-2 gilta cac bo kit realtime RT - PCR dugc danh gia.

- Trong tinh trang khan cép cua dich bénh COVID-19,
cac bd kit nay cd thé st dung trong cac phong xét nghiém
chan doan phén tlr d&€ phat hién SARS-CoV-2 & cac bénh
nhan nghi nhiém gép phan gitip kiém soét dich bénh va
sang loc cac ca nhiém bénh trong cong dong.
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EVALUATING EFFICIENCY OF DIAGNOSTICS
OF THREE REAL - TIME RT-PCR KITS IN DETECTION SARS-COV-2

Summary

Introduction: The realtime RT - PCR assay is a stan-
dard tool for detecting SARS-CoV-2 being developed by
many laboratories and molecular diagnostic companies.
The selection of different targeted gene regions resulted
in different diagnostic sensitivity. Objectives: This study
aims to compare and evaluate clinical diagnostic perform-
ance of three molecular assays for detection of SARS-CoV-
2. Materials and Methods: A total of 73 clinical specimens
collected from patients and suspected cases infected with
SARS-CoV-2. Evaluation of diagnostic sensitivity and
agreement of three kits including AV - LDA, Realstar SARS-
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CoV-2 and WHO RT - PCR on LightCycler 480 II. Results:
The study results showed the diagnostic sensitivity of
100% for detecting SARS-CoV-2. The comparing results
observed a high correlation between kits when analyzed
by linear regression and there was no difference in the
mean Ct values between the kits by using Bland - Alman
plot analyzis. Conclussion: The study showed that both
three molecular assays had the diagnostic sensitivity and
clinical performance for detection of SARS-CoV-2 infec-
tion. This study provided accurate tools for screening and
an effective control of SARS-CoV-2 in epidemic regions.



