NGHIEN CUU KHOA HOC

PANH GIA SU DPONG NHAT VE KET QUA REALTIME RT-PCR TREN
HE THONG XET NGHIEM COBAS 6800 SO VOI QUY TRINH CUA

WHO TRONG CHAN DOAN XAC DINH SARS-CoV-2

Nguyén Vin Poan', Nguyén Thi Hong Phuwong?, Dwong Hong Quan?,
Viin Pinh Trang?, Pham Ngoc Thach?, Lé Nguyén Minh Hoa?

Hiéu quéa chan doan trén 1am sang ciia cic phuong phap xét nghiém PCR chan doan SARS-CoV-2 dong
vai tro rat quan trong trong cong tac xac dinh ca bénh, theo ddi diéu tri ciing nhu du bao quy mé dién bién
dich. Chiing t6i thyc hién nghién ctru ndy nhim danh gia sy dong nhét vé két qua xét nghiém Realtime RT-
PCR thyc hién trén hé thdng COBAS 6800 so véi quy trinh duoc T6 chire Y té Thé gigi (WHO) khuyén céo
trén 309 mau bénh phdm dich ty hau cia ngudi bénh trong thoi gian tir 2020 dén 2022 tai Bénh vién Bénh
Nhiét d6i Trung wong. Két qua cho thdy, hé thdng COBAS 6800 phat hién dugc nhiéu mau dwong tinh hon
s0 voi khi 1am theo quy trinh WHO, trong d6 s6 mau cho két qua duong tinh khi thuc hién quy trinh WHO 1a
232/309 (chiém 75%), va trén Cobas 6800 1a 281/309 (91%). Hé s6 Kappa phan anh mirc do tuong dong giira
hai phuong phap xét nghiém bang 0,43 tuong tmg véi mirc do phit hop trung binh. Mirc d6 chénh léch trung
binh gitta gia tri Ct cia gen E theo quy trinh WHO so véi gid tri Ct ciia gene ORF va gen E trén COBAS 6800
1an luot 14 3,18 va 2,38 cho thay kha nang phat hién vi rut theo hé thdng COBAS 6800 cao hon gap 10 lan. Do
vay, khi can dap tng khén cép dich bénh do SARS-CoV-2 giy ra, phong xét nghiém nén dua vao sir dung hé
théng xét nghiém ty dong c6 do nhay tdt hon dé co thé sang loc sb lugng mau 16m.

Tir khoa: COVID-19, SARS-CoV-2, Cobas 6800.

PAT V[\'N ﬂf rat’. Ngoai ra, trong qua trinh sao chép, nhan 1én,
Nhidm tring  ho hép do  SARS-CoV-2 SARS-CoV-2 dan tich iy nhicu dot bien, dac biét

tai khu vyc protein gai (Spike) va hinh thanh cac
bién chung dé tr& nén thich nghi hon véi co thé
nguoi®. Tinh tdi nay, cac nha khoa hoc trén thé gidi
d3 cong bd SARS-CoV-2 ¢6 5 bién thé chinh bao
gém Alpha, Beta, Delta, Gamma va Omicron (bién
thé phd bién nhét hién nay)’.

Tiéu chuan dé khing dinh nhiém SARS-CoV-2
1a dya vao két qua xét nghiém phat hién dic hiéu
chudi gen cua vi rat bang ky thuat nhan dong acid
nucleic (nucleic acid amplification tests - NAATSs)°.

(COVID-19) 13 mot bénh dudng hd hip cap tinh,
vi rat nay thudc ho Coronaviruses'. Pay la ho vi rat
16n bao gém céc loai vi rat phd bién giy ra nhiéu
loai bénh tir cam cim thong thudng hodc viém phé
quéan dén cac bénh ho hap nghiém trong hon nhu hoi
chung viém phdi cap tinh (SARS)2. SARS-CoV-2
¢6 céu trac 12 161 RNA sgi dwong gén véi protein N
dé tao thanh nucleocapsid dang xodn, boc bén ngoai
la cac protein M, E va S tao thanh 16p vo cua vi
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K thuat nhan dong acid nucleic sir dung trong chan
doan can nguyén vi rat RNA gy bénh phd bién hién
nay la Real-time Reverse-Transcription Polymerase
Chain Reaction (Real-time RT-PCR). Véi chan doan
SARS-CoV-2, cac gen muc ti€u st dung cho Real-
time RT-PCR bao gdm E, RdRp, N va S, trong d6 gen
E duoc stir dung trong sang loc theo quy trinh WHO
khuyén c4of. Hién nay, Khoa Vi sinh va Sinh hoc
phan t cua Bénh vién Bénh Nhiét d6i Trung wong
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dang 4p dung quy trinh chuin cia WHO dé chin
doan va theo ddi diéu tri cac ca bénh COVID-19.
Tuy nhién, khi dich bung phat trd lai véi sb ca bénh
16n can ¢ hé théng xét nghi€ém voi cong suét 16n, do
nhay va do dac hi¢u cao dé phuc vu cong tac chan
doan va diéu tri nhanh chong, hidu qua. Do vdy, hé
théng Cobas 6800 cua hang ROCHE da duogc Iya
chon nho quy trinh ty dong hoan toan tr khau hut
mau, tach mau va Real-time RT-PCR thuc hién trén
cing mot hé thong may véi sé lwgng mau 16n. Mic
di véy, cho dén nay chua c6 bat ky don vi nao trong
nudce tién hanh nghién ciru danh gia sy twong dong
vé két qua chan doan khi so sanh v6i quy trinh chuin
cua WHO. Vi y nghia khoa hoc néu trén, chung
t6i tién hanh nghién ctru nham muc tiéu danh gia sy
tuong dong vé gia tri Ct Value thu dugc bing xét
nghiém Realtime RT-PCR thyc hién trén hé théng
Cobas 6800 so voi quy trinh WHO.

DOl TUONG VA PHUONG PHAP

Poi twgng nghién ciru

Téng s6 309 miu bénh pham dich ty hau cua
ngudi bénh dd dwgc chdn doan xac dinh nhiém
SARS-CoV-2 theo quy trinh WHO trong thoi gian
tir 2020 dén 2022 diéu tri ndi tra tai Bénh vién Bénh
Nhiét déi Trung wong. Mdi bénh pham duoc thuc
hién ddng thoi ca hai phuwong phap xét nghiém boi
cung k¥ thuat vién da dugc dao tao.

Quy trinh cia WHO 1a hé théng mé, sir dung
duoc trén nhiéu hé théng Realtime PCR vdi cac bo
hoa chit sinh pham khac nhau dé chan doan phat
hién SARS-CoV-2. Theo d6 cip modi dic hidu E
Sarbeco F1/E Sarbeco R1 va E Sarbeco P1 dugc
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thiét ké dé phat hién doan RNA ciia gen E bang ky
thudt Realtime RT- PCR. Mau cho két qua dwong
tinh s€ tiép tuc duoc khéng dinh lai mét 1an nira
bang cip mdi RARP_SARSr-F2/RdRP SARSr-R1,
RdARP_SARSr-P2 diac hiéu cho gen RdRp (gen
polymerase). RNA tong sb tach tir mau bénh pham
lam sang nghi nhiém SARS-CoV-2 dugc sir dung
1am khuon cho phan émg Realtime RT-PCR véi moi/
probe dac hi¢u cho gen E va RdRp.

Xét nghiém Cobas® 6800 SARS-CoV-2 dua
trén hé thong chuan bi miu hoan toan ty dong (tach
chiét va tinh sach RNA) sau d6 khuéch dai va phat
hién bang Realtime RT-PCR. Hé thdng Cobas®
6800/8800 bao gdm md dun cung cap miu, md dun
van chuyén mau, md dun xtr 1y miu, va mé dun
phan tich miu. Pau tién, RNA tir mau bénh pham va
phan tod RNA chung ndi (RNA IC) thém vao dugc
tach chiét dong thoi. Sau d6, khuéch dai chon loc
acid nucleic dich tir mau bénh phém duoc thuc hién
bang cach st dung cac doan moi xudi va mdi nguge
dac hiéu véi dich cho ving khung doc mé ORF1 a/b
dac hi¢u cho SARS-CoV-2 (gen dich 1). Ngoai ra,
mot viing bao ton trong gen E protein cu triic vo
duoc lua chon dé phat hi¢n pan-Sarbecovirus (gen
dich 2).

Phwong phap nghién ctru

Nhom nghién ctru vé db thi Scatter plot va db thi
su khac biét Bland-Altman dé so sanh két qua xét
nghiém Realtime RT-PCR thyc hién trén hé théng
COBAS 6800 so v6i quy trinh WHO. Véi két qua
dinh tinh, nhom nghién ciru lap bang 2 x 2 dé danh
gia muc tiéu nghién ciru con voi két qua dinh lwong
s& v& d0 thi twong quan va tinh hé s trong quan R.

" 2
KET QUA
Bang 1. Dac diém dich t& hoc cta dbi twong tham gia nghién ctru
STT DPic diém Tat ca (n = 309)
1 Tudi (trung binh, SD) 52,1 (SD = 24,2)
2 Gidi tinh (Nam, %) 156 (50,5%)
3 Ty 1&€ ngwdi bénh nang 125 (40,5%)
4 Theoi gian lam xét nghiém T ngay 19/3 dén ngay 28/3/2022

Trong s6 309 mau nghién ciru, chiing t6i nhan thdy d6 tudi trung binh cia ca hai gidi 1a 52 tudi, ty 16 cua
nam/nit 1 twong tw nhau (50,5% nam va 49,5% nir) va ty 1é nguoi bénh c6 dién bién nang cling kha cao

chiém 40,5% (Bang 1).
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Bang 2. Bang so sanh sy dong nhét vé két qua xét nghiém gitba WHO va hé théng Cobas 6800

6800
WHO Téng sb
Dwong tinh Am tinh
Dwong tinh 231 1 232
Am tinh 50 27 77
TOng sO 281 28 309
Hé s6 Kappa 0,43

S6 mau cho két qua dwong tinh khi thuc hién quy trinh WHO 1a 232/309 (75%), va trén hé thong Cobas
6800 1 281/309 (91%). Tong s6 miu cho két qua 4m tinh 1a 77 theo WHO thi trén hé théng Cobas 6800
cho ra ca két qua 4m tinh va dwong tinh, trong d6 duong tinh 1a 50/77 (65%), va 4m tinh 1a 27/77 ( 35%)
(Bang 2). Hé s6 Kappa ciing dugc tinh & mtrc dong thuan trung binh.
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Biéu dd 1. Twong quan clia gia tri Ct clia gen E trén cac mau dwong tinh cla hai phwong phap xét nghiém
(n=231)

Khi nhém nghién ctru tién hanh khao sat song song gia tri Ct ctia gen E trén 231 mau duong tinh trén ca
WHO va Cobas 6800 thu dugc két qua R = 0,96, tir d6 nhan dinh gia tri Ct cia gen E khi thyc hién trén ca

hai phuong phap xét nghiém 1a trong dong (Biéu d6 1).

Bang 3. Thong ké gia tri khac biét trung binh va hé sé twong quan gitra hai phwong phap xét nghiém
theo gen phan tich

STT Phwong phap Cac bién sb Gia tri

. s . . Gen E theo quy trinh WHO va gen E ;
1 Sy khac biét t binh (t tri Ct 2,38 (-1,01 dén 5,75
v khac biét trung binh (t mean) cla gia tri theo Cobas 6800 ,38 (-1, en 5,75)

. a . . Gen E theo quy trinh WHO va gen .
2 S khac biét trung binh (t mean) cua gia tri Ct ORF theo Cobas 6800 3,18 (-0,4 dén 6,74)

g Gen E theo quy trinh WHO va gen E
3 Hé th t R (P 0,958
é thong twong quan R (Pearson) theo Cobas 6800
‘ Gen E th trinh WHO vé
4 Hé thong twong quan R (Pearson) en e0 quy in va gen 0,956

ORF theo Cobas 6800

Gia tri Ct trung binh ctia gen E theo WHO cao hon so v&i gen E trén Cobas 6800 13 2,38 (cu thé khoang
dao dong 1a tir -1,01 dén 5,75). Con gia trung binh ciia gen E theo WHO cao hon gen ORF 14 3,18 (cu thé
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khoang dao dong 1a tir -0,4 dén 6,74). Didu d6 cho thay su khac biét trung binh gia tri Ct ciia cac gen trén
hai hé thdng 1a dang ké (Bang 3). Ct thap hon, nghia la nguéng phat hién ciia Cobas sém hon WHO... trung
binh la x chu ky.
Bang 4. Cac trwdng hop quy trinh WHO cho két qué am tinh va gia tri twong (ing
chay trén hé théng Cobas 6800

o DPic diém: Cac mﬁfl auy 'trinh WHO cho két $6 lwong (n = 77)
qua am tinh
Két qua xét nghiém PCR trén hé théng COBAS 6800
Am tinh 27 (32,5%)
1 Dwong tinh 50 (67,5%)
Ct <30 5 (5/50 chiém 10%)
Ct>30 45 (45/50 chiém 90%)

Trong s6 77 mau a4m tinh theo quy trinh WHO, ¢6 27 ciing cho két qua am tinh trén hé thong Cobas 6800
va 50 miu cho két qua duong tinh. Trong s6 50 cho két qua duong tinh ndy, sé lwong cac mau co gia tri
Ct > 30 chiém t6i 90% (45/50 mau), con lai cac miu cho gia tri Ct < 30 chiém 10% (5/50 mau) (Bang 4).

Bidu @b Bland-Altman cta Ct value gene E WHO va gene E 6800
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Biéu dd 2. Biéu db twong quan cua gia tri Ct ciia hai phwong phap xét nghiém phat hién gen E
theo quy trinh WHO va trén hé thdng Cobas 6800

Nhoém nghién ctru khao sat mirc @6 chénh 1éch cua gié tri Ct ctia gen E theo quy trinh cia WHO va gia
tri Ct ctia gen E trén hé thong Cobas 6800. Su khac biét trung binh (hiéu sb ciia Ct E WHO- Ct E 6800) 1a
2,38. Két qua cho thay, chi c6 6 diém vuot ra ngoai gidi han ctia sai biét cho phép, tuong duong gan 2,6%
(6/230), con lai khoang 98% nam trong khoang sai biét c6 phan b6 chuan (Biéu d6 2).

Biéu @b Bland-Altman cla Ct value gene E WHO va Orf 6800
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Gid tri trung binh ctia Ct value ctia 2 phuwrerng phap xét nghiém

Biéu d6 3. Biéu dd twong quan cla gia tri Ct ctia gen E trén WHO va gene ORF trén Cobas 6800

Nhoém nghién ctru khao sat mirc @6 chénh 1éch cua gia tri Ct cua gen E theo quy trinh cia WHO va gia
tri Ct cia gen ORF trén hé thong Cobas 6800. Su khéc biét trung binh (hiéu sb ctia Ct E WHO - Ct ORF

TRUYEN NHIEM VIET NAM * SG 01(45) - 2024 57



NGHIEN CUU KHOA HOC

6800) 1a 3,18. Khi khdo sat gia tri gen E trén WHO
va gen ORF trén Cobas 6800 ciing cho két qua kha
quan, cy thé chi c¢6 7/230 miu cho két qua ra ngoai
vung sai biét cho phép tuong ung 3%, va ty 1€ sai
biét ndm trong khoang c¢6 phan bd chuan 1a 97%
(223/230) (Biéu db 3).

BAN LUAN

Pay la nghién ctru dau tién tai Viét Nam danh
gi4 so sanh mirc d6 twong dong cia phuong phap
xét nghiém COVID-19 st dung Real-time RT- PCR
trén hai hé thong khac nhau. Panh gia twong dong
vé két qua xét nghiém theo hai quy trinh 1a rat cin
thiét trong xét nghiém no6i chung va dic biét trong
bbi canh dai dich. V& 1y thuyét, can c6 két qua danh
gia sy phu hop trude khi st dung dé tra két qua cho
ngudi bénh. Tuy nhién, do tinh cip bach cua dich
bénh, hé théng xét nghiém tu dong la lya chon vo
cung phi hop va cén thiét. V& tong thé hé théng
Cobas 6800 c6 do nhay cao hon do phat hién dugc
nhiéu ca bénh hon quy trinh WHO va gié tri Ct trung
binh thép hon, déng thoi hé sb Kappa c6 két qua
bang 0,43 tuong tng v6i mirc do phu hop trung binh.

Theo nghién ctu cua Elisabet Pujadas, so sanh
kha ning phat hién SARS-CoV-2 tir cac mau dich
miii hong trén hé thong xét nghiém Cobas 6800 va
xét nghiém Realtime RT-PCR do phong thi nghiém
phat trién (LDT). Ho khéo sat trén tong s6 1006 mau
va cac mau déu duoc chay trén ca hai hé thong nay.
Két qua trén Cobas 6800 c6 706 mau cho két qua
dwong tinh, 300 mAu 4m tinh. Con trén LDT cho két
qua 640 mau duong tinh, 323 mau am tinh, con lai
1 cac mau khong hop 1&. Nhu vy, c6 66 trudng hop
duong tinh ma LDT khong phat hién duoc (9,3%),
hé s6 k trong nghién ctru 1a 0,904 noi 1én sy ddng
thuén hoan hao’. Nghién ctu khac cua Huey-Ling
You vé so sanh sy trong dong vé két qua xét nghiém
giita hé thong Cobas 6800 va phac do ciia CDC Dai
Loan trong chan doan phat hién COVID-19 trén
tong sb mau nghién ctru 1a 79, két qua dwong tinh
trén cé hai hé thong 13 12 mau va am tinh 13 64 mau.
Trong d6, c6 3 mau am tinh trén LDT nhung lai

dwong tinh trén Cobas 6800, nhu vay c6 thé thiy ty
1€ am tinh gia trén LDT la 20% (3/15), nghién ctru
khao sat ca trén gen E va RdRp va cho ra két qua
hé s6 k = 0,866 khang dinh sy twong dong gan nhu
hoan hao®. Trong khi nghién ctru cua chung toi ty
1é cAc mau am tinh trén LDT theo quy trinh WHO
nhung chay lai trén Cobas 6800 chi ¢6 32,5% 1a am
tinh. Diéu niy ciing n6i 1én sy twong dong 1a & mirc
d6 trung binh (k = 0,43). Phén tich bang cac két qua
xét nghiém trén LDT theo quy trinh WHO am tinh,
da s6 cho thdy cac mau WHO am tinh thi 1am lai
trén Cobas 6800 duong tinh nhung véi Ct cao trén
30 (ndng d6 virus trong mau bénh pham thip). Piéu
nay cho thay kha ning bo sot ca bénh vin c6 thé xay
ra, tuy nhién duong nhu phuong phap cia WHO co
s6 ca 4m tinh gia 14 cao hon so véi COBAS 6800.

Phan tich chénh 1éch trung binh gia tri Ct cta
hai phwong phap xét nghiém cho thay, mic du biéu
d6 twong quan thé hién lién hé chat ché giira gia tri
Ct cua hai phuong phap xét nghiém, su chénh léch
giita hai gia tri nay van 1a dang ké. Cu thé 13 trung
binh gia tri Ct cia gen E theo WHO cao hon tir 2,38
dén 3,18 so voi gen E va Orf trén hé théng Cobas
6800, tuong ing véi ndng do vi rut chénh nhau xap
xi 10 1an dan t6i c6 nhitng mau dwong tinh ma quy
trinh WHO b sét. Ly do dan t6i su chénh léch Ct
ctia hai phuong phap 1a do: 1) Thé tich ciia mau dau
vao trén hé théng Cobas 6800 nhiéu hon, cu thé tach
chiét RNA tir 400 pl bénh phim so véi 140 pl theo
quy trinh WHO; 2) Cong ngh¢ khép kin, tu dong
nén tang do nhay va giam hao hut; 3) Su khac biét
cua vung gen dac trung khi Cobas 6800 st dung gen
muc tiéu 1 dé khiang dinh tac nhan SARS-CoV-2 1a
gen ORF thay vi gen E (gen muc tiéu 2). Han ché
ctia nghién cru mau bénh pham lam xét nghiém
cling chi tap trung cho dich ty hau ma chwa c6 cac
loai bénh pham khac. Céac thong tin vé bién chung
COVID-19 va giai trinh ty gen ciing chua duoc dé
cap t6i trong nghién ciru. Céc thong tin vé chit gay
nhidu co ton tai hay khong trong miu nghién ciru
cling chua dugc khao sat trong nghién ctru nay.
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KET LUAN
Tém lai, hé thong Cobas 6800 c6 d6 nhay cao hon do phat hién duwgc nhiéu ca bénh hon quy trinh WHO

va Ct Value trung binh thap hon. Do d6, khi can dap tmg khan cip dich bénh do cin nguyén méi ndi gay

ra, phong xét nghiém nén dua vao sir dung hé thong xét nghiém ty dong dé c6 thé sang loc s6 luong mau

16m, han ché bo sot ca bénh.

Cam két khong xung ddt lgi ich: Céc tac gia déu khong c6 bit ctr xung dot hay loi ich lién quan dén

kit xét nghiém da néu trong bai bao.
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EVALUATION OF THE CONCORDANCE BETWEEN SARS-CoV-2
REALTIME RT-PCR RESULTS USING COBAS 6800 SYSTEM
AND WHO PROTOCOL

The clinical diagnostic efficiency of SARS-CoV-2 PCR methods plays a vital role in case detection,
treatment and epidemic prevention. We conducted this study to evaluate the concordance of Realtime
RT-PCR test results performed on Cobas 6800 system comparing with the procedure recommended by
the World Health Organization (WHO) on 309 nasopharyngeal swab samples collected at the National
Hospital for Tropical Diseases from 2020 to 2022. The results showed that the Cobas 6800 system detected
more positive samples than those tested by the WHO protocol, in which the number of positive samples
tested by the WHO and Cobas 6800 protocol were 232/309 (75%) 281/309 (91%), respectively. The Kappa
coefficient reflects the similarity between the two test methods was 0.43, corresponding to the average
degree of concordance. The average difference between the Ct value of the E gene according to the WHO
protocol compared with the Ct value of the ORF gene and the E gene on Cobas 6800 is 3.18 and 2.38,
respectively, indicating a 10-time higher of virus-detecting capacity when using COBAS 6800 system
compared to WHO protocol. Thus, the automated COBAS 6800 system should be used in urgent situations
such as a novel epidemic for screening large numbers of samples as well as avoiding false negative results.

Key words: COVID-19, SARS-CoV-2, COBAS 6800.
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