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Anh hudng ciia bat hoat bz‘“ln‘g nhigt doi véi gia tri CT
trong ky thudt xdc dinh SARS-CoV-2 bang phwong phap realtime RT-PCR

Hoang Xuin Quang, Bui Tién Diing, Ping Tién Truong"
Hoc vién Quan y
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Tém tiit:

SARS-CoV-2 giy ra dai dich COVID-19 toan ciu vao nim 2019. Gi4 tri chu ky ngudmg (CT) cia ky thuit realtime RT-PCR la
tiéu chuin vang trong xac dlnh nhiém, danh gia nguy co liy nhiém va tiéu chuén ra vién, hét cich ly bénh nhén. Bit hoat nhiét
la gidi phap don gidn, kinh té gidp dam bzo an toan trong xét nghiém SARS-CoV-2. Sw thay ddi ctia gia tri CT sau khi bat hoat
bang nhiét chwa dwge danh gia day di. Nghién ciru danh gia dnh hlr(rng cta phwong phap bat hoat bang nhiét téi gia trj CT trong
Ky thuft realtime RT-PCR xéc dinh SARS-CoV-2. Bon nhém méu, gom mdt nhém khong bat hoat, ba nhém bt hoat & 65°C/30
phiit, 80°C/10 phit va 95°C/10 phiit; mdi nhém gom 16 dng bénh pham, dugc chia tir 16 bénh pham dich ty hiu di duwgc x4c dinh
nhiém SARS-CoV-2, cic nhém duge xir Iy bit hoat, sau d6 tién hanh phan tich bing ky thuét realtime PCR. Két qua cho théy,
bat hoat virus bang nhiét truée 1am ting gia tri CT ciia ky thuit realtime RT-PCR trong xc dinh cic miu dwong tinh véi SARS-

CoV-2. Nhiét d bat hoat cang 16n thi gi4 tri CT cang ting cao.
Tir khéa: bét hoat bing nhiét, realtime RT-PCR, SARS-CoV-2.

Chi 56 phin logi: 3.1

Vao thang 12/2019, mot loai coronavirus co6 tén la
SARS-CoV-2 xuat hién 6 TP Vii Han, tinh H) Béc, Trung Qudc.
Virus nay nhanh chéng ly lan sang hau hét cac qudc gia trong
vong 2 thang va tré thanh dai dich COVID-19 vao dau nim 2020
[1-3]. S& lwong ngudi nhiém va tir vong lién tyc ting cao, giy ra
ganh ning cho nén y té, lam ton thit ning né vé kinh té, xa hoi
toan cau. Theo bao céo ciia T6 chirc Y té thé gigi (WHO), tinh dén
ngay 7/11/2021, hon 249 tridu truong hop duge xac nhan nhiém
COVID-19 va hon 5 triéu truong hop tir vong da duoc bao cdo [4].

Do chua ¢ phuong phap diéu tri dic hiéu nén viéc chan doan
chinh x4c va nhanh chong 13 rat quan trong trong viéc phong ngira
va kiém sodt dich bénh [5]. Bén canh do, xir Iy dung cic mau
bénh phim nhiém hodc nghi ngd nhiém SARS-CoV-2 trude khi
xét nghiém c6 vai trd rat quan trong dé dam béo an toan cho nhan
vién y té, gitip ngan ngira nguy co phét tan virus ra moi truong, tir
d6 gitp bao vé cong dong [6]. SARS-CoV-2 ¢6 kha ning lay lan
manh nén cac mau bénh phém duoc khuyén cdo can duogc bit hoat
trude khi thye hién xét nghiém. C6 nhiéu phuong phap bét hoat,
tuy nhién phuong phap bt hoat bang nhiét don gian, kinh té, tiét
kiém thoi gian va co thé thuc hién véi s6 lugng 16n nén phu hop
trién khai thuc hién ¢ nhiéu phong xét nghiém ¢ cac cap do khic
nhau [3, 7].

Xét nghiém realtime RT-PCR duoc coi 13 tiéu chuan vang dé
chn doan nhiém COVID-19 [8]. Két qua xét nghiém duya trén chi
s0 CT ciia ky thuat realtime RT-PCR. Chi s6 CT dé x4c dinh két
quéa 4m tinh hay duong tinh khac nhau giita céc bo kit. Chi s6 CT
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cua mot bo kit ciing co thé bi anh huéng cua nhiéu yéu tb khac
nhau. Trong d6, bt hoat bang nhiét c6 thé 1am thay ddi chi s6 CT
cua ky thuat. Ba c6 nghién ctu chi ra vi¢c gidm ty 1¢ phét hi¢n
SARS-CoV-2, tang ty 1¢ 4m tinh gia khi bat hoat virus bang nhiét,
tuy nhién két qua nay khong c6 sw théng nhét [9, 10]. Nghién ctru
ndy nham khao sat anh hudng ctia bat hoat bing nhiét ddi voi gié tri
CT cua ky thudt realtime RT-PCR trong xét nghiém SARS-CoV-2.

Ddi tuong va phuong phap nghién ciiu

Déi twong

16 mau bénh pham dich ty hau, bao quan trong méi truong van
chuyén khong bat hoat vi riit, thu tir 16 bénh nhan khac nhau, dugc
chan doan nhiém SARS-CoV-2 bang ky thuit realtime RT-PCR

(gia tri CT o bang 1), tai phong xét nghiém khing dinh. Mau benh
pham duoc bao quan & 2-8°C, trong vong 12 gio sau khi thu méiu.

Bang 1. Gia tri CT cta 16 mau nghién ciru.

Mimiu 1 2 3 4 5 ¢ 7 8§ 9 10 0 12 13 W4 15 16
i 165 152 153 166 168 171 175 138 155 156 160 174 162 175 168 174

Biit hoat vi rit bang nhigt

Mdi bénh phim duogc tron déu, chuyén vao 4 bng Eppendoft
1,5 ml, moi ong 350 pl. Cac ong dugc chia thanh 4 nhom, gom:

Nhom 1 (nhom chimg): Khéng sy, bao quan miu ¢ ti lanh 2-8°C.

Nhom 2: Sdy & 65°C trong 30 phut.

Nhém 3: Séy ¢ 80°C trong 10 phut.

Nhém 4: Séy 6 95°C trong 10 phut.
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Abstract:

SARS-CoV-2 was the cause of the global COVID-19 pandemic
in 2019. The cycle threshold (CT) value of the real-time RT-
PCR technique is the gold standard in infections diagnosis,
infections risk assessment, discharged criteria, and patient
isolation for SARS-CoV-2. Heat inactivation is a simple,
economical solution for safety in testing for SARS-CoV-2.
The change of CT values after heat inactivation has not been
thoroughly evaluated. This study evaluated the effect of heat
inactivation on CT value in the realtime RT-PCR technique of
SARS-CoV-2 detection. Four groups of samples consisted of
one non-inactivated group, three groups that were inactivated
at 65°C/30min, 80°C/10min, and 95°C/10min; each group
included 16 tubes, from 16 nasopharyngeal swabs samples that
were confirmed to be infected with SARS-CoV-2. Groups were
inactivated and then analysed by realtime PCR technique. The
results show that virus inactivation by heat increased the CT
value of realtime PCR in SARS-CoV-2 positive samples. The
higher temperature was in the inactivation, and the higher CT
value was increased.

Keywords: heat-inactivation, realtime RT-PCR, SARS-CoV-2.
Classification number: 3.1

Sau khi bat hoat bing nhiét trén hé théng HV 110 (Hirayama,
Nhat Ban), cac mau dugc ma hoa va thyc hién cac budc tiép theo.

Tdich chiét ARN

ARN dugc tach chiét bang bo kit ab Genix TM Viral
DNA/RNA Extraction Kit (AIT Biotech, Singapore) trén hé thong
tach chiét tw dong ABGENIX theo hudng dan ciia nha san xuat.
ARN sau khi duoc tach chiét chuyén sang giai doan phén tich bang
k¥ thuat realtime RT-PCR.

Phat hi¢n SARS-CoV-2 bang kj thugt realtime RT-PCR

Phan ting realtime RT-PCR st dung bd kit LightPower SARS-
CoV-2 I'RT-rPCR (Vieta Corp) trén hé thong AriaMx (Agilent)
theo khuyén cdo cua nha san xuét, dwoc tom tit nhu sau: Mai
phan @mg dugc bd sung 5 pl ARN duogc tach chiét tir miu bénh
pham. Bo kit duoc thiét ké trén ving gen muc tiéu la gen N cia
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SARS-CoV-2, ARN ciia SARS-CoV-2 dugc thu nhap tir mau bénh
phim sau d6 dwgc chuyén thanh cDNA rdi nhan ban bang ky thuat
realtime PCR. TagMan probe mau FAM khuéch dai gen dich N cia
SARS-CoV-2. Chimg ndi ndi sinh (HEX) cho phép kiém soét toan
b qué trinh tir thu nhan mau dén thu nhan két qua. Chu trinh nhit
gom: giai doan RT ¢ 50°C trong 10 phut; tiép theo, 1 chuky ¢ 95°C
trong 5 phut va 45 chu ky (95°C-15 gidy, 55°C-45 giay).

Phuong php xit 1y 50 ligu

Két‘ qua phﬁn tiph clia cac mau, cac nth dugc phan tich tu
dong bang phan mém AriaMx (Agilent). Két qua CT trung binh
cua cac nhom duogc so sanh va kiém dinh Wilcoxon sign rank test.

K‘I ;

Két qua chay phan tmg realtime RT-PCR cua cac nhom bét
hoat va khong bat hoat dugc minh hoa ¢ hinh 1.
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Chu trinh nhiét

Hinh 1. Minh hoa két qua realtime RT-PCR cta cac nhém bét hoat va
khong bat hoat.

Két qua hinh 1 cho thdy, tin hiéu ciia nhom khong bat hoat ¢6
tin hiéu 16n sém nhit, tiép theo 1a nhom bét hoat & 65°C/30 phit,
nhom 80°C/10 phut va cudi cung la nhom 95°C/10 phut.

CT cta chung noi chuén ¢ cdc mau, thudc cac nhom déu dat
yéu cau (CT<35). Gia tri CT nhom bat hoat bang nhiét, & cac nhiét
d6 khac nhau déu thp hon gia tri CT ciia nhom khong duoc bat
hoat, cu thé: bat hoat 65°C/30 phut 1a 1,91, bt hoat 80°C/10 phiit
1a 1,27 va 0,78 v6i nhom bét hoat 95°C/10 phut véi p lan lugt 1
0,001, 0,001 va 0,018 (biéu dd 1).
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Biéu dd 1. Gia tri CT (chirng ndi chuan) ctia cac nhom bét hoat va
khong bt hoat.
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Tét ca cac mau thude cac nhom khong duoc bat hoat va duoc
bét hoat bang nhiét déu c6 két qua duong tinh. Tuy nhién, gia tri
CT cuia cac nhom bét hoat bang nhiét déu cao hon ¢ nhom khong
bat hoat béng nhiét. CT cua mau duge bit hoat & nhiét do cao thi
cao hon CT ctia mu dwoc bat hoat & nhiét do thép hon (p=0,001)
(biéu d6 2). CT cta nhom khong duoc bt hoat 1a 16,32, thip hon
CT cua cac nhom duoc bat hoat bﬁng nhiét bit hoat & 65°C/30 phut
1a 2,68; 80°C/10 phut 1a 3,97; 95°C/10 phat 1a 5,47 (p<0,001).
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Biéu do 2. Gia tri CT (gen N ctia SARS-CoV-2) clia cac nhom bat hoat
va khong bét hoat.

Vao dau nim 2019, SARS-CoV-2 di gy ra dai dich toan cau,
lay nhiém hang trim triéu nguoi, gy tir vong hang triéu nguoi,
gy ra van dé 16n vé y té, kinh té va xa hoi cho cac nude. Ky
thuat realtime RT-PCR duoc coi I tiéu chuan vang dé chan doan
bénh. CT ciia gen dich la gia tri gitip chan doan xéc dinh tinh trang
nhiém bénh. Bén canh d6, CT 1a gia tri quan trong trong tiéu chuan
ra vién, kha ning lay nhiém cho cong dong [11]. Vi vay, tit ca
cac yéu t6 anh huong dén gia tri CT trong qué trinh tién hanh
xét nghiém SARS-CoV-2 déu can dugc xem xét, danh gia & mdi
phong thi nghiém.

Két qua nghién ctru nay cho thdy, gia tri CT ¢ cac nhom bat
hoat bang nhiét déu cao hon so voi nhom khong bét hoat bing
nhiét. Thay doi cia CT cang 16n khi nhiét do bat hoat cang lon,
thip nhat 13 2,68 & 65°C/30 phit va cao nhét la 5,47 95°C/10 phit
(p<0,001). Hién tuong nay c6 thé do mot s 1y do nhu: Thir nhat,
mdi truong bao quan vi rat dang dugc tao ra voi muc dich bao vé
vi rat ¢ nhiét do thép phuc vu cho viéc xét nghiém, chtr khong
phai bao v¢ vi rit ¢ nhiét do cao cho bat hoat vi rut, do d6 khi
bat hoat béng nhiét, axit nucleic cta vi rat c6 thé b phén huy mot
phan. Tht hai, bit hoat vi rut & nhiét do cao c¢6 thé gy thoai héa
ARN cila SARS-CoV-2 trong thoi gian ngan. Thtr ba, viéc dun
néng kéo dai co thé dan dén san sinh chét tre ché phan (g realtime
RT-PCR [3].

Két qua cho thdy, viéc bat hoat vi riit bang nhiét 1am ting gia
tri CT clia cac mau duong tinh. Didu ndy c6 nguy co xuat hién tinh
trang Am tinh gia & cac mau c6 tai lugng vi rat thap. Hon nita, v6i
CT tiéu chudn 1a 30 duogc coi rat kho co thé 1dy nhiém cho ngudi
xung quanh ¢ giai doan thoai lui ciia bénh, la tiéu chuén ra vién
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trong céc phac do dicu tri, quan Iy bénh nhan COVID-19 hién nay.
Anh hudng cua bat hoat bang nhiét c¢6 thé 1am ting CT 13 27 cua
cac bénh nhan van con kha ning lay nhiém cho cong dong lén
30-31 sau khi dwgc bét hoat, dugc coi la khong lay nhiém cho
cong dong.

Trong dai dich, viéc bt hoat vi riit nham dam bao an toan cho
cong ddng va nhan vién y té 1a nguyén tic co ban dam bao an toan
xét nghiém. Tuy nhién, k¥ thuat vién 1am xét nghiém can hiéu rd
anh huong cta phuong phap nay dén gia tri CT cta ky thuat va
két qua xét nghiém. Viéc ndy cang cdn dugc quan tim trong céc
truong hop sang loc, miu gop va chan doan xéc dinh tranh bo sot
céc truong hop nhiém bénh ciling nhu giai phong cach ly va cho ra
vién qué sém.

Két luan

Bit hoat vi riit bang nhiét trudc giup dam bao an toan cho nhan
vién va cong dong. Tuy nhién, qué trinh nay co thé 1am ting gia tri
CT ciia ky thuat realtime RT-PCR trong x4c dinh cic mau duong
tinh v6i SARS-CoV-2. Nhiét do bat hoat cang lén thi gia tri CT
tang 1én cang cao. Phuong phap sdy mau ¢ 65°C trong 30 phut 1a
61 wu nén dugc dp dung trong bat hoat.
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