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- Phan da ngudi bénh séng & ndng thon, co
trinh dd hoc van thap (cha yéu tiéu hoc).

- Thdi gian ngudi bénh st dung rugu chiém
ty 1€ cao nhat la 10-15 nam; s6 lugng rugu uéng
nhiéu nhat 500-1000ml

- NguGi cham séc chinh la vg, con va nhitng
ngudi trong gia dinh.

- Hau hét nguGi bénh vao vién trong tinh
trang rdi loan cam xuc, hanh vi
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XAC PINH GIA TRI SO’ DUNG CUA PHUONG PHAP GOP DUNG DICH
TRONG CHAN POAN SARS-COV-2 BANG KY THUAT RT-qPCR

Phan Nguyén~Thanh VanZ, Nguyén Hiru Ngoc Tuéan'?,
Nguyén Hung Thinh'2, Nguyén Uéc Nguyén!?

TOM TAT . .

Gigi thiéu: Hu‘dng dan tam thdl viéc gop mau xét
nghlem SARS Cov-2 cla Bo Y té€ ung hd hai phuong
phap gop mau 1a gop que phet va gop d|ch Phuang
phap gop dich th€ hién mdt s6 uu diém tr0| haon
perdng phap gop que nhu khong can tai Iay mau dé
g|a| gop; han ché nguy cd 1ay nhiém cheo va ket qua
xét nghiém khong dong nhat Tuy co nhiéu y nghla
phucng phap gop dich can dugc xac dinh gia tri s
dung trudc khi trién khai mot cach than trong. Nghién
ctru nay dugc thuc hién xac dinh mdc do anh huéng
cua V|ec pha Ioang den tinh chinh xac cta xet nghiém
va s6 iugng mau gop t6i uu. Poi tugng va phuang
phap nghién ciru: Nghlen clu thuc nghiém, ki€u thu
thap dif liéu tién clru trén BO sinh phdm PureLink™
Viral RNA/DNA Mini Kit (Invitrogen, Hoa Ky), bd sinh
phdm TagPath™ COVID-19 CE-IVD RT-PCR Kit
(ThermoFisher, Hoa Ky) va mau phét ty hau SARS-
CoV-2 trong dung dich VTM. K&t qua: Ké qua RT-
gPCR & nhom mau co tai Iu‘dng vi-rit cao va trung
binh (Ct <30) & gop mau 5 va 10 c6 do tuong dong
chén doan duang vGi mau daon la 100%, trong khi doé
6 mau co tai lugng vi-rat thap (Ct >30) thi gdp mau 5
la 100% con gbp mau 10 gidm con 80%, PO chénh
léch Ct trung binh ca ba gen & b0 gop mau 5 la 2.05
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(95% CI, 1.93 — 2.16), con gdp mau 10 la 2. 87 (95%
CI, 2.63 - 3. 11) Trong thi nghlem g|a I3p viéc gop
ngau nhlen do tuaong dong chan doan duong SARS-
CoV-2 & ca ha| phucng thirc gép 5 va gop 10 Ia 100%
khi so vd| mau ddn Két luan: Perdng phap gop mau
dich co do tin cay cao trong chan doan SARS-CoV-2.
Viéc ap dung rong rai phu‘dng phap nay hira hen dem
Ia| nh|eu Igi ich vi hiéu qua cao trong cong tac sang loc
va chan doan SARS-CoV-2 béng phudng phap RT-gPCR.
Twr khoa: Dai dich Covid 19, SARS-CgV-2, ky thuat
RT-gPCR, phuang phap gop méu, gop mau dung dich.

SUMMARY

VALIDATION OF SAMPLE/MEDIA POOLING

IN SARS — COV — 2 TESTING IN RT — qPCR

Introduction: The current guidance from the
Misnistry of Health regarding pooling methods applied
in SARS-CoV-2 testing endorses swab pooling and
sample/media pooling. Sample/media pooling method
shows comparative advantages, including the absence
of re-sampling, minimal risk of cross-infection and of
inconsistant testing results. Even with such benefits,
sample/media pooling method requires a rigorous
validation prior to extensive deployment. The study
aims to evaluate (1) the impact of sample dilution on
the final testing accuracy and (2) the optimal number
of samples in a pool. Methods: This is an
experimental study with prospective data collection.
Experiements were performed using PureLink™ Viral
RNA/DNA Mini Kit (Invitrogen, Hoa Ky), TagPath™
COVID-19 CE-IVD RT-PCR Kit (ThermoFisher, Hoa Ky)
and SARS-CoV-2 positive nasopharyngeal swab stored
in VTM. Results: The single samples with high and
medium viral load (Ct <30) have the positivity
concordance of 100% with 5-sample and 10-sample
pools, while those with low viral load (Ct >30) have
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the concordance of 100% and 80% with 5-sample and
10-sample pools, respectively. Mean Ct gap of all three
tested genes in 5-sample pooling is 2.05 (95% CI,
1.93 - 2.16), and in10-sample pooling is 2.87 (95%
CI, 2.63 - 3.11). In the pooling simulation, the
positivity concordance of both 5-sample pooling and
10-sample pooling is 100%, compared to single
sample testing. Conclusion: Sample/media pooling is
a method displaying high reliability in SARS-CoV-2
testing. Its wide implementation potentially generates
lots of benefits in screening and diagnosis of SARS-
CoV-2 infection by RT-qPCR.

Key words: Covid-19 pandemic, SARS-CoV-2, RT
-gPCR, swab pooling, sample/media pooling.

I. DAT VAN DE

Viéc t8 chirc thuc hién xét nghiém SARS-CoV-
2 bang k¥ thuat RT-gPCR d& ghi nhan nhiéu kho
khan bao gom: (i) T6éc d0 xét nghiém chua du
nhanh; (i) Chi phi xét nghiém cao; (iii) Su thi€u
hut ngudn cung hda chat xét nghiém. Gop mau
la gidi phap thuGng dung khi thuc hién xét
nghiém quy mo 16n vi toc d6 khao sat cao, giam
gia thanh xét nghiém, va dugc ching minh tiét
kiém nguén luyc dén gan 80% [8]. Huéng dan
tam thdi viéc gop mau xét nghiém SARS-CoV-2
cla BO Y té, vGi hai phudng phap gop mau la
gop que phet va gop dich [2]. Trong do, phugng
phap gbp mau que the hién nhiéu khuyét diém:
(i) trong trudng hap mau gdp dudng tinh, ngudi
tham gia xét nghiém phai dugc l1ay mau lan hai
dé giai gop lam téng thdi gian tra, su phién toai
cho ngerl bi Iay mau va nguy cg sai léch két qua
[6]; (ii) yéu cau tap trung dé cung Iay mau tang
nguy cg Iay nhiém chéo; (iii) mau gdp va mau
don giai gop dugc I8y tai hai thdi diém nén két
qua khoéng dbng nhat do su bién ddi cla tai
lugng vi-rut trong mau bénh pham.

Phucng phap gdp dich c6 mot s& uu diém troi
hon phuong phap gop que gilp han ché dugc
cac khiém khuyét néu trén, dac biét, tao thuan
Igi cho viéc giai gop ngay khong can tai l1dy mau
[6]. Tuy nhién, phuang phap gop dich can dugc
xac dinh gid tri si dung trudc khi trién khai, dac
biét, ban chat cla viéc gop la pha lodng mau thlr
trudc khi xét nghiém nén muac do anh hudng dén
tinh chinh xac clia xét nghlem can dudc khao sat
cung nhu s8 lugng mau gop tdi uu dé dat hiéu
qua kinh té cao nhat [6, 7].

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CU'U
Thiét ké nghlen cliru: Nghlen cu thuc
nghiém trén mau phét ty hau chan dodn SARS-
CoV-2 trong dung dich VTM.
Thdi gian va dia diém nghién ciru: Nghién
ctu dudc tién hanh tir 08/2021 dén 06/2022, tai
Phong Xét nghiém SARS — CoV — 2, Ban vi Dich

vy, Trung tdm nghién clu Y sinh, Trudng Dai
hoc Y khoa Pham Ngoc Thach.

Phuaong phép nghién cru:

_Thu nhan mau phét ty hau SARS-CoV-2: Cac
mau bénh phdm da dugc xét nghiém béng bd
sinh phdm LightMix® Modular EAV RNA Extraction
Control (Roche) tai Khoa xét nghiém, Bénh vién
Nguyen Tri Phuang, s€ dudc tién hanh sang loc
dé€ nhan vao nghién cu. Nghién clru vién sé lién
hé lai bénh nhan d€ gidi thiéu va mdi tham gia
nghién ctu, khi bénh nhan dong y sé dudc cho ky
don dong thuan tham gia nghién clu.

Xac dinh dd tuong déng chan doan va dd
chénh léch chu ky ngerng chan doan SARS-CoV-
2 gilta mau don va mau gop dich (gop 5 va gop
10) trong phong thi nghiém: GOp mau trong
phong thi nghiém thuc hién quy trinh gdp mau
dung dich theo erc'Sng dan cua B0 Y té. Tién
hanh chia cac mau g6p thanh 03 nhom:

+Nhém Ct<25: 1 mau bénh phdm dudng (tai
Iu’dng vi-rat cao, véi Ct < 25) két hdp véi 4 hoac
9 mau bénh pham am.

+Nhém Ct tir 26 - 30: 1 mau bénh pham
dudng (tai lugng vi-rdt trung binh, véi Ct tUr 26
dén 30) két hdp véi 4 hodc 9 mau bénh pham am.

+ Nhém Ct tir 31 dén 37: 1 mau bénh phdm
ducng (ta| lugng vi-rdt cao, véi Ct tir 31 dén 37)
két hgp véi 4 hodc 9 mau bénh pham am.

_Tién hanh ly trich mau don bénh pham va cac
mau goép tuong Ung bidng bd sinh pham
PureLink™ Viral RNA/DNA Mini Kit; sau do6 thuc
hién phan Ung triplicate Real time RT- gPCR
bdng thiét bi QuanStudio 5 (Thermofisher, My)
v6i sinh phdm TagPath™ COVID-19 CE-IVD
RT-PCR Kit (ThermoFisher, Hoa Ky). Chu trinh
nhiét cho gPCR theo hudng dan nha san xuat
bao gom: 55°C trong 03 phuat, 95°C trong 30
gidy, ti€p sau dé la 40 chu ki khuéch dai va doc
tin hiéu véi 95°C trong 3 giay va 60°C trong 30
gidy. Thoi diém ghi nhan tin hiéu san phdm PCR
la cubi moi chu ky Dua vao két qua Ct thu dugc
phan loai két qua am/ducng vgi SARS-CoV-2 va
tinh todn dd chénh I&ch Ct gitta mau don — mau gop.

Xac dinh d6 tuong dong chadn doan SARS-
CoV-2 gilta mau don va mau gop dich (gop 5 va
gop 10) trén 100 mau thuc t€: Nghién cru vién
s& tién hanh mdi ngau nhién bénh nhan duang
tinh va am tinh SARS — CoV — 2 trén 18 tudi
th6ng qua két qua RT-gPCR vao tham gia nghién
cltu, V@i s6 lugng bénh nhan derng tinh va am
tinh [an lugt la 15 va 85. Md hda cac mau bénh
phdm d3 thu nhan. Sau dd, tién hanh gdp mau
theo phucng phap gpp dich 5 hodc 10 ngau
nhién dua trén 100 mau bénh phadm d3 thu thap,
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phuong thirc gép mau theo huéng dan cua BO Y
té. Tién hanh ly trich mau don bénh pham va cac
mau gop tuong Ung bing bd sinh pham
PureLink™ Viral RNA/DNA Mini Kit; sau dé thuc
hién phan (ng Real time RT- gPCR bang thiét bi
QuanStudio 5 (Thermofisher, M) véi sinh phdm

Il. KET QUA NGHIEN cU'U

TagPath™ COVID-19 CE-IVD RT-PCR Kit
(ThermoFlsher Hoa Ky), chu ky nhiét theo
hudng dan cua nha san xuat. Thdi dlem ghi nhan
tin hiéu san pham PCR [a cudi mdi chu ky. Dua
vao két qua Ct thu dugc phan loai két qua
am/dugng vdi SARS-CoV-2.

Xac dinh dé tuong dong chan doan va dd chénh léch chu ky nguéng chan doan SARS-
CoV-2 giira mau don va mau gop dich (gop 5 va gop 10) trong phong thi nghlem
Bang 1. Xdc dinh dé tuong déng chdn dodn SARS-CoV-2 giifa mau don va mau gop

Khoang Ct N Do tuong dong chan doan ducng giita mau don va mau gop
mau dan Soxltrc_ing (t5i thi€u 2 viing gen 6 tin hiéu vugt ngudng trudc chu ky thit 37)
dwong mau d(§n Mau gop 5“ ., Mau gop IQA .,
tinh ducng tinh SO lugng Phan tram So lugng Phan tram
mau duong mau duong mau duong mau duong
<25 10 10 100% 10 100%
26 —30 10 10 100% 10 100%
31-37 10 10 100% 8 80%
Téng cong 30 30 100% 28 93.33%

_V6i 10 mau & moi khoang Ct bao gébm Ct<25 va Ct tir 25 dén 30 dd tuong dong chan doan gitra
mau dan va mau gdp (5 va 10) 1a 100%, trong khi d6 & khoang Ct tir 31 — 37 d6 tudng dong chan

doan la 80%.

Bang 2. Danh gia mirc dé sai Iéch chu ky nguéng giira mau don va mau gép

Khoang Ct Do chénh Iéch trung binh Do chénh léch trung binh
mau don Ving gen (ACt) mau gbp 5 va d6 dao | (ACt) mau gop 10 va do dao
duong tinh dong dong

N 2.12 (95% CI, 1.82-2.42) 3.12 (95% CI, 2.83-3.42)
<25 ORFlab 2.21 (95% CI, 1.90-2.51) 3.14 (95% CI, 2.84-3.44)
S 2.10 (95% CI, 1.67-2.53) 3.07 (95% CI, 2.78-3.36)
N 2.03 (95% CI, 1.74-2.31) 3.20 (95% CI, 2.92-3.48)
26 - 30 ORFlab 2.05 (95% CI, 1.72-2.39) 2.80 (95% CI, 2.18-3.41)
S 1.95 (95% (I, 1.53-2.37) 2.86 (95% CI, 1.99-3.12)
N 2.33 (95% CI, 1.75-2.93) 2.64 (95% CI, 1.46-3.81)
31-37 ORFlab 1.93 (95% (I, 0.6-3.25) 2.97 (95% CI, 1.53-4.41)
S 2.00 (95% CI, 0.86-3.15) 2.02 (95% CI, 1.10-2.95)

D06 chénh léch trung binh (ACt) cta 03 vung
gen ¢ mau gop 5 & ca 03 phan nhom dao dong
tor 2.05 (95% CI, 1.93 — 2.16. Tudng tu, & mau
gop 10 ghi nhén két qua lan lugt la 2.87 (95%
Cl, 2.63 - 3.11).

Amplification Plot

Hinh 1. Budng bidu dién tin hiéu phan (ng RT-
gPCR chan doan gen ORF1ab clia mau don, mau
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gbp 5 va mau gbp 10 cta nhém mau cd Ct mau
dan duang tinh tir 26 dén 30.

GEN ORFIAB  #¥éusd: mcps ucipuo

=
=

4 SOTHUSYMAU 6 7 8 10
Hmh 2 Bleu do thé hlen do chenh Ve chu ky
ngudng (Ct) G két qua RT- qPCR chan doan gen
ORFl1ab & nhdm mau cé Ct mau don tir 26 dén
30, v6i truc tung la s6 chu ky nguGng ghi nhan
va truc hoanh la s6 thir tw mau chay TU biéu do,
ta c6 két qua do chénh léch vé chu ky nguGng
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(Ct) 8 mau gop 5 va 10 [an lugt 1a 2.05 (95% CI,
1.72-2.39) va 2.80 (95% CI, 2.18-3.41)

Xac dinh do tuong dong chan doan
SARS-CoV-2 glu’a mau don va mau gop dich
(gop 5 va gop 10) trén 100 mau thuc té:
V@i 15 mau duang tinh (c6 Ct dao dong tr 12.73

- 32.22) va 85 mau am tinh dugc ma hda, va
ti€én hanh gop mau ngau nhién véi hai bd mau
gop 5 (gébm 20 mau) va bd mau gop 10 (gom 10
mau). Két qua gdp mau ngau nhién va két qua
RT-gPCR tudng Ung dudc thé hién & Bang 3 dudi
day:

Bang 3. Két qua RT-gPCR tuong iring theo b miu gép 5 va 10

STT | Chi s6 Ct cua phan rng RT-qPCR A% Ghi chi ma tran | S6 lugng mau
GENN | GEN ORF1AB | GEN S B mau gop dan duang
gop duong/am tinh | trong bo gop
1 23.26 24.255 24.13 | Maugdp 5 Dudng 2
2 - - - Mau gop 5 Am 0
3 20.615 23.02 23.135 Mau gop 5 Duong 2
4 - - - Mau gop 5 Am 0
5 - - - Mau gop 5 Am 0
6 - - - Mau gop 5 Am 0
7 - - - Mau gop 5 Am 0
8 - - - Mau gop 5 Am 0
9 26.135 26.625 27.43 Mau gop 5 Duong 2
10 - - - Mau gop 5 Am 0
11 - - - Mau gop 5 Am 0
12 31.105 35.99 33.875 Mau gop 5 Dugng 1
13 | 24.785 25.905 - Mau gop 5 Duong 1
14 27.03 27.415 27.275 Mau gop 5 Duong 2
15 31.65 31.875 31.58 Mau gop 5 Duong 1
16 - - - Mau gop 5 Am 0
17 - - - Mau gop 5 Am 0
18 - - - Mau gop 5 Am 0
19 - - - Mau gop 5 Am 0
20 25.805 27.635 27.52 Mau gop 5 Duong 4
21 26.525 27.335 26.925 | Mau gop 10 Duong 2
22 | 23.845 24.565 24.51 | Mau gop 10 Dudng 2
23 - - - Mau gop 10 Am 0
24 - - - Mau gop 10 Am 0
25 | 28.335 28.56 28.175 | Mau gbp 10 Dudng 2
26 | 32.035 34.03 33.775 | M&u gop 10 Duong 1
27 | 26.66 27.16 27.99 | Mau gop 10 Duong 3
28 33.865 33.57 33.3 Mau gop 10 Ducng 1
29 - - - Mau gop 10 Am 0
30 30.06 30.67 30.31 Mau gop 10 Duong 4

Dua vao, két qua RT-gPCR thi kha nang phat hién SARS-CoV-2 & cac mau gop 5 va 10 so vdi ma

tran ngau nhién la 100%.

IV. BAN LUAN i

Lgi ich cua phuong phap gop mau da dudc
ghi nhan tai Viét Nam cling nhu trén thé gigi vi
tiét kiém dén gan 80% nguodn luc [5, 8].

Tuy vady, sau mot thai gian ap dung da ghi
nhan mot s6 van dé han ché lién quan dén viéc
gdp que, chi yéu dén tur viéc phai ti€n hanh lay
lai mau lan hai néu két qua xét nghiém [an 01
du’dng tinh. Viéc nay c6 ti€ém nang dén~dé'n su
xam Ian bénh nhan, tdng sai s6 do Idy mau nhiéu
[An & hai thdi diém khac nhau, tang nguy cg lay
truyén dich bénh tai cac dia diém 18y mau, téng

kha ndng sai sét thong tin bénh nhan.

Du BO Y T€ da cd van ban “Hudéng dan tam
thdi viec gdp mau xét nghlem SARS-CoV- 27,
trong dé dé cap dén viéc gop que va gop dung
dich, viéc thiéu hudng dan cu thé quy trinh xac
nhan gid tri sir dung cla mau gop, cling nhu
khdng c6 géc chi s6 danh gia chat lugng cua xét
nghiem mau gog gay khé khan cho cac don vi
mudn ap dung mau gop tai phong xét nghlem [2].

Theo hudng dan clia CDC My, viéc tham dinh
mdt phudng phap mau gdp cho chdn doan
SARS-CoV-2 chua quy dinh cu th€ nhung cé mét
s tiéu chi can phai dat dudc d€ ban hanh bao
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gom: (1) Bd sinh phdm s dung phai dugc cap
chirng nhéan IVD trong chan doan SARS- CoV-2;
(2) thiét k€ PCR phai nham vao it nhat hai ving
gen chuyén biét trén vi-rut; (3) do tuong dong
chan doan ducng gitta mau don va mau gop
phai dat > 85% [4].

Trong nghlen clfu cua chdng toi, quan sat
trén 30 mau bénh phdm ducng t|nh vGi cac
khoang tai lugng vi-rat khac nhau (thap, trung
binh, cao), bd sinh phdm TagPath™ COVID-19
CE-IVD RT-PCR Kit (ThermoFisher, Hoa Ky) cd
do tu’dng dong chan doan duong g|u’a _mau dan
va mau gdp dat dudc 100% & cac mau duong
tinh c6 Ct < 30 vGi d6 chénh Iéch Ct trung binh
cho mau gop 5 1a 2.05 (95% CI 1.93 — 2.16) va
mau gdp 10 13 2.87 (95% CI 2.63 — 3. 11), dap
Ung dugc tiéu chi d6 tudng dong chan doan
duong cua FDA Hoa Ky. D6i véi nhdm mau co Ct
dao dong tir 31 dén 37 thi gop mau 5 van ghi
nhan két qua d6 tuong dobng chan doan la
100%, trong khi dé vd&i mau gop 10 thi gidm
xudng con 80%.

_Khi ti€n hanh danh g|a quy trinh trén 100
mau bénh pham gia 1ap ngau nhién vai ti 1& mau
duong tinh la 15%, thi ca hai bd gop mau 5 va
b6 gbp mau 10 déu cho thay kha nang phat hién
Ién dén 100%. Hiéu qua cla perdng phap gbp
dich c6 d6 nhay va do dac hiéu khi ap dung trén
mau bénh pham thét 13 100%.

Perdng phap xét nghiém nhanh khang
nguyen SARS-CoV-2, do nhay giam dan khi Ct
clla mau thir tang dan va con 18.2% & cac mau
Ct > 30 [1]. So sanh véi ky thuat RT-gPCR trén
mau gop dich thi phuang phap gbp dich cho do
nhay ky thudt t6t hon trong chan doan SARS-
CoV-2. Hon thé, phuong phap gop mau dich 10
con ¢d tiém nang I6n thda tiéu chi vé hiéu qua kinh

t& khi trién khai dai tra thay thé xét nghiém nhanh
khang nguyén néu dua trén khung gid dugc BO Y
Té€ ban hanh vao dau nam nam 2022 [3].

V. KET LUAN )

Qua nghién cliu, phucong phap gop mau dich
dugc chL'rng minh dem lai hiéu qua cao trong
viéc sang loc SARS-CoV-2, tuy nhién viéc ap
dung gop mau véi s6 Iu’dng nhiéu (khoang 10
mau) c6 nguy cd co tinh trang am tinh gia véi
c&c mau bénh phdm don cd Ct dudng tinh cao
(Ct > 30).
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Pao Vin Thing!, Truwong Thi Thity Dwong!

Muc tiéu: M6 ta thuc ‘trang kién thirc, thuc hanh
vé an toan thuc phdm cta ngudi ché bign va kinh
doanh thirc an dudng phd tai phudng Tan Thinh,
thanh phG Thai Nguyén ndm 2021. Pa6i tugng va
phuong phap nghién ciru: Nghién ciru dugc tién
hanh theo phuong phap md ta vdi thiét ké cat ngang
trén toan bé nguGi ché bién, kinh doanh thic an
du‘dng ph6 tai phudng Tan Thinh, thanh pho Thai
Nguyén. Thu thap thong tin bang suf dung bo cau hdi
phéng van dugc thiét k& sin. Sur dung bang kiém



