TAP CHI NGHIEN ClPU Y HOC

DANH GIA PHUONG PHAP VA GIA TRl LAM SANG
CUA XET NGHIEM ANTI-SARS-COV-2
TREN HE THONG ROCHE COBAS E801

Nguyén Thj Ngoc Lan" 2>, Ta Thanh Van" 2, Nguyén Dinh Léc", Lé Hiru Loc'2,
Lé Hoang Anh?, Hoang Thi Hong Diép? va Dwong Thi Giang?

"Trieong Pai hoc Y Ha Noi
2Bénh vién Dai hoc Y Ha Noi

Bénh COVID-19 do virus SARS-CoV-2 dang la vén dé strc khée toan cau. Xét nghiém phat hién khang thé
chéng lai SARS-CoV-2 c6 vai tro trong danh gié dap trng mién dich cta bénh nhén da tirng méc va nghién
ctru dich té cia mét quan thé Ién. Xét nghiém Elecsys Anti-SARS-CoV-2 thuc hién trén hé théng Cobas
e801/Roche st dung nguyén ly mién dich dién héa phat quang nhdm phat hién khang thé téng sé chéng lai
protein-N cla virus. D&y la xét nghiém chuwa tirng duwoc trién khai tai khoa Xét nghiém — Bénh vién Dai hoc
Y Ha Noi, vi vay cén tién hanh xac nhén gia tri phwong phép xét nghiém. Chung téi tién hanh danh gia do
chum, dé nhay va dé dac hiéu clia xét nghiém theo huéng dan CLSI/EP15A3 va EP12A2. Két qua cho thay
do I3p lai va do tai lap phu hop véi céng bé clia nha sén xuét; d6 nhay chan doén la 41,18% & giai doan 0-6
ngay, 53,85% & giai doan 7-13 ngay, 87,5% & giai doan sau 14 ngay va dé dac hiéu chan doén 99,79%. Xét
nghiém Elecsys Anti-SARS-CoV-2 (Cobas e801/Roche) dép trng duwoc cac céng bd ctia nha san xuét vé do
chum, dd nhay va dé dac hiéu chén doan can dwoc cén nhac khi ap dung xét nghiém nay trén lam sang trong
diéu kién dich bénh COVID-19.

Twr khéa: COVID-19, SARS-CoV-2, xac nhan phwong phap, cobas, e801.

I. DAT VAN BE

Thang 12 nam 2019, WHO nhén dwoc bao
cado vé nhirng ca viém phdi khong rd nguyén
nhan tai thanh phé Vi Han (H6 Bé&c, Trung
Québc). Can nguyén gay bénh nhanh chéng
dwoc xac dinh la mét loai coronavirus mai, khac
voi SARS-CoV va MERS-CoV. Ngay 11/2/2020,
Uy ban quéc t& vé phan loai virus dat tén cho
virus nay la SARS-CoV-2 va trong cung ngay,
WHO dét tén cho bénh viém phéi do coronavirus
m&i la COVID-19."2 Ngay sau khi nhitng ca méc
bénh dau tién dwoc bao cdo, COVID-19 nhanh
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chéng bung phat thanh dich tai Trung Quéc va
tiép theo d6 lan rong ra toan thé gi¢i. Tinh dén
thoi diém hién tai, dich COVID-19 trén thé gidi
van dang dién bién phurc tap.

SARS-CoV-2 la mét betacoronavirus véi vat
chét di truyén Ia RNA chudi don véi 4 protein
céu truc chinh bao gébm protein gai (S), vo (E),
mang (M) va nucleocapsid (N). Sau khi nhiém
virus, hé mién dich cla co thé dap ng bang
céach sinh ra cac khang thé chéng lai cac thanh
phan khang nguyén cla virus.?

Hién nay, xét nghiém rRT-PCR nhdm xac
dinh vat liéu di truyén cua virus la RNA trong
dich ti hdu dwoc coi la tiéu chudn khang dinh
nhiém SARS-CoV-2.* Bén canh dé, xét nghiém
huyét thanh hoc phat hién khang thé (IgM, 1gG,
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IgA) trong huyét thanh chéng lai SARS-CoV-2
ngay cang duwgc quan tam, trong dé ti 1é khang
thé dwoc tao ra nhiéu nhat 13 cac khang thé
chéng lai protein nucleocapsid (N) cla virus.
Khong gidng xét nghiém rRT-PCR, phat hién
khang thé 1a d4u hiéu gian tiép danh gia sw
nhiém virus, tuy khéng duwoc coi la xét nghiém
chan doan, nhuwng xét nghiém phat hién khang
thé trong mau co vai trd quan trong trong danh
gia phan rng mién dich, dich té clia bénh hoac
xac dinh nguoi hién huyét twong gitp hé tro
didu tri bénh nhan COVID-19.5 Cac ky thuat
dang dwoc st dung phd bién dé phat hién
khang thé khang SARS-CoV-2 gébm cé mién
dich gén enzym (ELISA), séc ky mién dich, mién
dich héa phat quang, mién dich dién hoa phat
quang. Xét nghiém Elecsys Anti-SARS-CoV-2
duoc thue hién trén hé théng e801/Roche theo
nguyén ly mién dich dién hoa phat quang. Day
la mot xét nghiém méi, can phai dwoc xac nhan
gia tri st dung trwéc khi dwa vao st dung nham
bwéc dau danh gia cac dac tinh cta phuong
phap xét nghiém so véi cac cong bd clia nha
san xuat. Do do, nghién clru dwoc thye hién véi
muc tiéu xac nhan gia tri st dung va dé nhay,
dd dac hiéu chan doan clia xét nghiém Elecsys
Anti-SARS-CoV-2 trén may Cobas e801.

Il. DOl TWUONG VA PHUONG PHAP

1. Péi twong

- Danh gia d6 chum: Vat liéu kiém tra chét
lwong (QC) cla hang Roche véi 2 miéc ndng
dd khac nhau.

- Banh gia do nhay, d6 dac hiéu cta chan
doan: 55 mau huyét thanh cta cac bénh nhan
mac COVID-19 dwoc thu thap tai Bénh vién
da khoa Trung wong Quang Nam va 949 mau
huyét thanh cla nguwdi khée manh khéng co
yéu td dich t&, khéng cé triéu chirng nghi nhiém
va dwoc khai bao, theo doi sirc khde hang ngay.

Thiét bj va héa chat st dung:

May phan tich mién dich dién hoéa phat
quang Cobas e801 va kit Elecsys Anti-SARS-
CoV-2 clia hang Roche.

Dija diém:

Thi nghiém dugc thwc hién tai khoa Xét
nghiém, Bénh vién Bai hoc Y Ha Nbi.

Thoi gian:

Thang 8/2020 — 9/2020.

2. Phwong phap

Nguyén ly ky thuat: xét nghiém dwoc thyc
hién dwa trén ky thuat mién dich dién hoa phat
quang. Khang nguyén tai t& hop SARS-CoV-2
(N) gén biotin va khang nguyén tai t6 hop
SARS-CoV-2 (N) gén ruthenium tao thanh phirc
hop khang nguyén — khang thé theo nguyén ly
sandwich. Sau dé phtrc hop dwoc ¢ dinh voi
pha ran théng qua su twong tac gitra biotin va
streptavidin, hdn hop phdn (rng dwoc chuyén
t&i budng do, cac vi hat dbi tir dwoc bat gitk trén
bé mat dién cwc. Cac thanh phan khéng gén
két dwoc rira bd, cho dién ap vao dién cuc sé
tao ra phat quang hoéa hoc, tin hiéu anh sang
duoc do va dwoc xac dinh ty dong bang cach
so sanh v&i dd thi chuan cltia xét nghiém. Mau
duoc xac dinh 1a duwong tinh néu két qua > 1
COI (theo gié tri clia nha san xuét).t

Tién hanh thi nghiém:

banh gia d6 chum tham khao theo hwéng
dan EP15-A3 cua CLSI’
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Buoce 1:

Tién hanh phan tich trong 5 ngay, méi ngay
chay 1ap lai 5 1an véi méi mirc QC, tong cong
la 25 1an cho méi mirc QC. Két qua dwoc trinh
bay dwdi dang bang 5x5.

Buoce 2:

Loc gia tri ngoai lai bang test Grubbs

Grubbs = trung binh + G x d6 léch chuén

Trong dé:

G la hé sb dwoc lay theo bang Grubbs

Néu c6 23/25 két qua ndm trong khoang gici
han tr& 1&n, sb liéu dwoc chap nhan tiép tuc x ly.

Budérc 3:

Phan tich sé liéu bang thuat toan ANOVA
mot chiéu, tinh toan ra cac gia tri SD lap lai
(SDr), SD ti 1ap (SDwl), CV I3p lai (CVr), CV
tai lap (CVwl). Cac gia tri 1ap lai va tai l1ap sé
duwoc so sanh véi gia tri cong bd clia nha san
xuét. Néu céc gia tri nay Ién hon gié tri cong bd
cla nha san xuét, tiép tuc tinh va so sanh voi
cac gia tri m& rong (UVL).

Danh gia d6 nhay, do dac hiéu tham khao
theo hwéng dan EP12-A2 clia CLSI:8

Mau huyét thanh cGa bénh nhan duwoc
khang dinh nhidm SARS-CoV-2 béng rRT-PCR
dwoc lay trong cac khoang thdi gian khac nhau
va chia thanh cac nhom:

0-6 ngay sau rRT-PCR
7-13 ngay sau rRT-PCR
214 ngay sau rRT-PCR

Mé&u huyét thanh d6i chirng dworc lay tir quan
thé ngudi khde manh, khong cé tién siv di dén
cac vung dich t&, khong c6 tién st tiép xuc voi

ll. KET QUA

bénh nhan COVID-19, khdéng cé triéu chirng nghi
nhiém, dwoc theo ddi va khai bdo y té hang ngay.

D6 nhay va dd dac hiéu dwoc tinh theo
cbng thuc:

Do nhay = x100%
+FN
D¢ dac hiéu = x100%
FP+ TN
Trong d6: TP — dwong tinh that

FP — dwong tinh gia

TN — &am tinh that

FN — am tinh gia

DO nhay va dd dac hiéu dwoc so sanh twong
(rng Vi cac gia tri cdng bd clia nha san xuét.
Cac mau huyét thanh dwong tinh dwoc

xét nghiém lai 1an 2 b&ng kit 2019-nCoV IgG/
IgM ctia hang Prestige st dung k¥ thuat sac
ky mién dich. Xét nghiém nay da duwoc thir
nghiém va trién khai tai khoa Xét nghiém,
Bénh vién Pai hoc Y Ha Nbéi. Cac khang thé
khang 1gG va IgM ngudi dwoc cb dinh tai
hai vung riéng biét trén bang phan &ng, vi tri
giéng mau dugc thiét ké véi cac phan tir gan
khang nguyén SARS-CoV-2. Sau khi thém
bénh pham (cé thé sir dung mau toan phan,
huyét thanh hodc huyét twong) vao giéng
mau, cac thanh phan khang thé khang SARS-
CoV-2 phan &ng véi cac phan t&r gan khang
nguyén. Cac phirc hgp khang nguyén-khang
thé nay di chuyén nh® nguyén tdc mao dan
va twong tac voi khang thé khang IgG hoac
IgM nguoi. Két qua dwoc xac dinh 1a duwong
tinh néu xuét hién vach mau dé tai cac vung
phan rng va vach chirng.

V&i 25 két qua trong 5 14n chay mau cho méi mirc QC, tra bang Grubbs dwoc hé sé G la 3,315.

T d6 tinh dwgc gidi han Grubbs nhw sau:

Grubbs (QC1) = 0,093524 + 0,006472643
Grubbs (QC2) = 2,7708 + 0,149781713
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Bang 1. Két qua phan tich I3p lai va tai lap cta hai mirc QC (don vi: COI)

Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
1 0,0931 0,0959 0,0921 0,091 0,0905
2 0,0905 0,0906 0,0913 0,0937 0,0961
3 0,0944 0,0956 0,0946 0,0939 0,0906
QC murc 1
4 0,0928 0,0953 0,0943 0,0913 0,0945
5 0,0953 0,0973 0,0921 0,0911 0,0921
Trung binh 0,09322 0,09620 0,09288 0,0922 0,09276
1 2,83 2,83 2,75 2,75 2,76
2 2,83 2,79 2,69 2,71 2,74
3 2,84 2,8 2,72 2,71 2,74
QC murc 2
4 2,85 2,79 2,73 2,73 2,79
5 2,81 2,78 2,75 2,72 2,83
Trung binh 2,832 2,798 2,728 2,724 2,776

Déi chiéu véi cac két qua tir cac 1an chay mau, tat ca cac két qua trinh bay trong bang 1 déu ndm
trong khodng gi¢i han Grubbs da tinh dwoc, do d6 khdng cé sb liéu ngoai lai can loai bd trong cac
két qua nay.

Do léch chuan va hé sb bién thién trong két qua phan tich do 1ap lai va do tai 1ap cta ching toi
d&u nhé hon gia tri cong bd clia nha san xuét & ca hai mirc ndng do.

Bang 2. Két qua phan tich d6 chum ngan han va dai han

) Tiéu chuan Két qua
Thoéng so6 Mdc QC
SD CV% Trung binh SD CV%
1 0,002 2,5 0,094 0,002 1,81
Do lap lai
2 0,048 1,6 2,771 0,023 0,84
1 0,03 4 0,094 0,002 2,28
Do tai lap
2 0,062 2,1 2,771 0,051 1,83

D nhay cuia xét nghiém twong (ng v&i thoi gian sau khi dworc khang dinh dwong tinh béng xét
nghiém rRT-PCR duwoc trinh bay trong bang 3.
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Bang 3. D6 nhay cua xét nghiém

Ngay sau khi khang N Co6 phan Khéng cé D6 nhay (%) Do nhay (%)
dinh bang PCR rng phan &ng (95%Cl) (NSX)
0-6 34 14 20 41.18 60,2
(26,37 - 57,78) (52,3 -67,8)
53,85 85,3
7-13 13 7
(29,14 -76,79) (78,6 —90,6)
87,5 99,5
214 8 7 1
(52,91 -97,76) (97 — 100)
Bang 4. D6 dac hiéu cua xét nghiém
<. Khong co ... Do dac hiéu (%) DO dac hiéu (%)
boi twon C6 phan rn
Hireng phan tng phan tng (95%Cl) (NSX)
N 99,79
Nguwdi khée manh 949 947 2 99,8%

(99,23 — 99,94)

*: Mau dwoc kiém tra lai bang kit Prestige 2019-nCoV IgG/IgM, ngudi tinh nguyén duwoc [am xét
nghiém rRT-PCR va theo dbi sirc khde sau hai tuan.

Hai mau c6 phan (rng (Bang 4) dwoc kiém tra béng kit Prestige 2019-nCoV IgG/IgM, cho két qua
am tinh. Hai bénh nhan ciing dwoc thue hién RT-PCR c6 két qua am tinh va dwoc tiép tuc theo dbi
sau hai tuan khong cé béat ky du hiéu gi bat thwdng ctia bénh. Do d6 hai trwérng hop nay dwoc xac
dinh 1a dwong tinh gid. Cac mau am tinh trong nghién ctru dwoc 14y tir nhitng ngudi khong cé yéu
t dich t&, dwoc khai bao y té va theo di sirc khde hang ngay, chung tdi khéng thwe hién kiém tra lai
bang kit Prestige 2019-nCoV IgG/IgM dbi v&i nhirng két qua nay.

IV. BAN LUAN

Trwde khi dwa moét xét nghiém vao st dung
thwéng quy, phong xét nghiém can phaitién hanh
xac nhan gia tri str dung cla phwong phap xét
nghiém nhdm xac nhan lai cac thong sb ky thuat
ctia phwong phap ma nha san xuét céng bd phu
hop véi diéu kién thyc té ciia phong xét nghiém,
giip dam bao két qua xét nghiém chinh xac va
dang tin cay. Chung t6i tién hanh nghién ctu nay
nham xac nhan phuwong phap xét nghiém phat
hién khang thé téng sb chéng lai khang nguyén
N ctia SARS-CoV-2 béng kit Elecsys Anti-SARS-
CoV-2 trén may Cobas e801.

Dé danh gia do chum, chung t6i tién hanh

phan tich mau QC 5 Ian lién tiép mdi ngay
trong 5 ngay véi mdi mirc ndng do. 25 két qua
cho méi m&rc ndng d6 dwoc trinh bay tai bang
2. Sau do céac sb liéu dwoc loc dé tim gia tri
ngoai lai thdng qua test Grubbs. Theo hudng
dan cua CLSI, ching téi da phan tich va thu
thap day da 25/25 két qua cho mdi mirc ndng
do QC, do d6 tim dwoc hé sé G la 3,315 va
tinh dwoc gidi han Grubbs cho QC mirc 1 la
0,093524 + 0,006472643 va mirc 2 la 2,7708
+0,149781713.7 C6 thé thay dwoc trong 50 két
qua phan tich ctia chung t6i khéng xuét hién
gia tri ngoai lai nao, sb liéu phu hop dé tiép tuc
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phan tich bang thuat toan ANOVA moét chiéu.

Theo két qua tir bang 2, do lap lai ciia QC
mdrc 1 ¢ do léch chuan 1a 0,002 va hé sb bién
thién 1a 1,81%, cac gia tri nay déu thap hon
hodc bang gia tri ma nha san xuét da céng bd
(0,002 va 2,5%). V&i QC murc 2, do léch chuan
thu dwoc la 0,023 va hé sb bién thién la 0,84 %,
déu thap hon gia tri twong (rng cGa nha san xuét
(0,048 va 1,6%).

Chung t6i ciing thu dwoc két qua twong tw
véi do tai lap, & QC mic 1, d6 léch chuan la
0,002 va hé sé bién thién la 2,28%, thip hon so
véi gia tri tvong (rng clia nha san xuét (0,03 va
4%). Voi QC mic 2, cac gia tri nay la 0,051 va
1,83%, thap hon so v&i gia tri twong tieng cla
nha san xuét (0,062 va 2,1%).

C6 thé thay tat ca cac chi sb vé do I&p lai, d6
tai 1&p tai phong xét nghiém cla ching t6i déu
& murc bang hodc thdp hon gia tri cong bd cla
nha san xuét. V&i két qua nay, d6 chum culia xét
nghiém dat tiéu chuan dé thyc hién xét nghiém.

So sanh v&i nghién ctru cia Chan va cong
sw (Trung Quéc, 8/2020) thuc hién trén bd kit
Elecsys Anti-SARS-CoV-2 v&i may Cobas
€601, nghién ctru cla ching t6i c6 hé sb bién
thién trong dd 14p lai cao hon va hé sé bién thién
trong do tai 14p thap hon.® Cu thé trong nghién
ctru clia Chan, véi do I&p lai, hé sb bién thién
clia mrc am tinh la 1,3% va mc dwong tinh la
0,8%; cac gia tri twong (rng voi do tailap 1a 2,4%
va 2,9%. Su khéac biét nay cé thé duoc ly giai
do diéu kién cta tirng phong xét nghiém 1a khac
nhau, thiét bi xét nghiém khac nhau (hé théng
chung t6i st dung la Cobas €801 con Chan st
dung Cobase 601).

Déi v&i d6 nhay clia xét nghiém, ching t6i thu
thap dwoc tdng cong 55 mau huyét thanh cla
cac bénh nhan COVID-19 da dwoc khang dinh
bang rRT-PCR v&i cac mébc thoi gian khac nhau
tinh tor thoi diém chan doan. Trong d6 ¢é 34 mau
huyét thanh dwoc 14y trong khoang 0 — 6 ngay

sau khang dinh, 13 mau huyét thanh duoc lay
trong khoang 7 — 13 ngay sau khang dinh, 8 mau
huyét thanh dwoc lay tir ngay thtr 14 sau khang
dinh. Theo két qua tir bang 3, d6 nhay cla xét
nghiém Anti-SARS-CoV-2 & 3 nhém dbi twong
trén 1an lwot 1a 41,18%, 53,85% va 87,5%. Két
qua nay cuia chung toi thp hon so vé&i két qua
coéng bd clia nha san xuét (60,2%), 85,3% va
99,5%).6 Tuy nhién do c& mau nghién clu con
chwa I&n nén day c6 thé la nguyén nhan dan téi
sw khac biét v&i cong bd clia nha san xuét.

Cung v&i danh gia dé nhay trén nhém bénh
nhan COVID-19, ching téi tién hanh danh gia
do dac hiéu ca xét nghiém trén nhom dbi twong
nguwdi khée manh dwoc lwa chon tir quan thé
ngudi khde manh. Trong téng s6 949 mau huyét
thanh dwoc phan tich, c6 2 mau huyét thanh c6
phan ng dwong tinh, hai trwdng hop nay da
dwoc kiém tra lai bang mot xét nghiém mién dich
khac, xét nghiém rRT-PCR dich ti hdu va theo
ddi strc khde trong vong hai tudn va dwoc xac
dinh la dwong tinh gia, d6 dac hiéu thu dwoc la
99,79%. C6 thé thay véi c& mau 1on, két qua
nghién clru clia chung téi da c6 sy twong déng
V6i gid tri cong bd clia nha san xuat.®

V. KET LUAN

Xét nghiém phat hién khang thé téng sé chéng
lai protein N clla SARS-CoV-2 str dung bo kit
Elecsys Anti-SARS-CoV-2 trén may Cobas €801
¢6 d6 chum, do dac hiéu phu hop véi cong bb clia
nha san xuat, dd nhay va dé dac hiéu chan doan
c6 gi tri thAp hon v&i cdng bb clia nha san xuét.
Tuy nhién trong tinh trang nguy cép cla dai dich
COVID-19 ¢6 thé dwa xét nghiém vao s dung
thwéng quy nham danh gia tinh trang mién dich
cdng dong véi virus SARS-CoV-2.

LOI CAM ON
Chung toi xin dwoc gtri I&i cdm on téi Bénh
vién Pa khoa Trung wong Quang Nam da hé
tror chung téi thwre hién nghién cru nay.
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Summary

ANALYTICAL AND CLINICAL EVALUATION
OF THE ANTI-SARS-COV-2 ASSAY ON ROCHE COBAS E801

COVID-19 disease caused by SARS-CoV-2 virus is a global health problem. The test to detect
antibodies against SARS-CoV-2 plays a role in assessing the immune response of infected patients
and studying the epidemiology of a large population. The Elecsys Anti-SARS-CoV-2 assay performed
on the Cobas e801/Roche immune system uses electrochemiluminescence immunoassay principle
to detect antibodies against viral N-proteins. This is a newly deployed test at the Department of
Clinical Laboratory - Hanoi Medical University Hospital. Therefore, to ensure the test quality, the
laboratory performed test method verification. We evaluated the precision, sensitivity and specificity
according to the CLSI EP15A3 and EP12A2 guidelines. The results achieved the repeatability and
reproducibility in accordance with the manufacturer's claims; the sensitivity was 41.18% at the 0-6
day period, 53.85% at the 7-13 day period, 87.5% at the 14-day period and 99.79% specificity. Our
laboratory continues to use the Elecsys Anti-SARS-CoV-2 assay performed on the Cobas €801/
Roche immune system.Keywords: COVID-19, SARS-CoV-2, validation, cobas, €801.
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