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Y CAC XET NGHIEM CHAN BOAN
SARS-COV-2

PGS.TS.BS. Nguyén Thj Bang Swong
Trwéng khoa Xét nghiém
BV DPai hoc Y Dwoc TP.HCM



Al NoIDuNe

TONG QUAN

CAC PHUONG PHAP XET NGHIEM CHAN
POAN SARS-CoV-2

KET LUAN

UNIVERSITY MEDICAL CENTER



SA]  TonGauan

Phan ho Coronavirus géom bon chi: Alpha, Beta
(déng vat co vu); Gamma va Delta Coronavirus
(chim).

7 loai lay nhiém cho nguwéi(HCoV) la:

229E (alpha coronavirus)

NL63 (alpha coronavirus)

OCA43 (beta coronavirus)

HKU1 (beta coronavirus)

SARS-CoV - SARS, 2002 (beta coronavirus)

MERS-CoV - Héi chirng h6é hap Trung Béng, 2012
(beta coronavirus)

SARS-CoV-2, COVID-19, 2019 (beta coronavirus)
UNIVERSITY MEDICAL CENTER



Cau trdc cua virus SARS-CoV-2

* Virus hinh cau, dwdng

S kinh ~ 125 nm

ike (S1 P . A - R
’ « Céc protein bé mat nbi
Nucleocapsid (N) Ien hlnh ga|,

« Chura 4 protein cau trac
chinh; protein gai (S-
spike), protein mang
(M), protein vé (E), va

- "nucleocapsid (N)

« Thay dbi clGa protein
gai dan dén thay dbi vé
kha nang lay truyén cla

Membrane (M)

Envelope (E) ——

sSRNA
(+ sense, ~30kb in length)

eptor Binding Domain V| rl:lt hay mL’PC dé
nghiém trong cua can
bénh.

« Khi c6 nhiéu lay nhiém
trong cdng dong dan
cw, thi kha nang dét
bién clia vi rit cang cao

UNIVERSITY MEDICAL CENTER

The spike protein is made up of different sections that perform different functions.



Cau tric cda virus SARS-CoV-2: Protein S

The spike protein
Structure and function of the protein

RBDJ Each S protein protomer consists of two
Sendngte | functional subunits:

S$1 subunit comprises two functional domains:

SARS-CoV-2 spike protein * N-terminal domain (NTD)
* Highly conserved among all

. * receptor-binding domain (RBD) with receptor-binding
human coronaviruses (HCoVs)

- motif (RBM) °

Both of which are responsible for the binding to the host
cell receptor

* Involved in receptor recognition,
viral attachment, and entry into
host cells.

* Represents one of the most — $2 subunit contains three functional domains
important targets for COVID-19

vaccine and therapeutic research.

¢ fusion peptide (FP)
* heptad repeat 1 (HR1)
* heptad repeat 2 (HR2)

UNIVERSITY MEDICAL CENTER



Cau tric cda virus SARS-CoV-2: Protein S

The spike protein
SARS-CoV-2 cell entry strategy

Human ACE2

RBD lying down for ‘ L ) RBD standing up for

High affinity binding
immune evasion receptor binding

to receptor

Membrane
Pre-activation ﬁ_:slon vl
by furin viral entry
.
Immune evasion: Enhanced entry: Enhanced entry:
RBD is mostly in lying-down Target-cell independent pre-activation by furin protease, RBD has high binding affinity to
position reducing the dependence on target cell proteases for entry human ACE2

UNIVERSITY MEDICAL CENTER



THO'I GIAN U BENH

— Khoang thoi gian u bénh:
2-14 ngay
— Thoi gian U bénh trung binh:
5-7 ngay
— Pa c6 nhirng bao céo cho thay
thoi gian U bénh kéo dai t&i 27
ngay
Th&i gian U bénh kéo dai tao
diéu kién tdng kha nang lay lan
bénh dich.

Incubation Period

RLLS (typical cases)

Novel Coronavirus 2-14 or 0-24 days *

(COVID-19)
SARS 2-7 days,
as long as 10 days
MERS 5 days (range: 2-14)
Swine Flu 1-4 days,
as long as 7 days
Seasonal Flu 2 days (1-4 range)

Symptoms of Novel Coronavirus (2019-nCoV) - CDC. https://www.cdc.gov/coronavirus/2019-nCoV/index.html
Coronavirusincubationcould beas longas 27 days, Chinese provincial government says- Reuters, Feb. 22, 2020.

UNIVERSITY MEDICAL CENTER


https://www.who.int/csr/sars/clinical/en/
https://www.cdc.gov/coronavirus/mers/clinical-features.html
https://www.ncbi.nlm.nih.gov/books/NBK513241/
https://www.cdc.gov/coronavirus/2019-ncov/about/symptoms.html
https://www.cdc.gov/coronavirus/2019-nCoV/index.html
https://www.reuters.com/article/us-china-health-incubation/coronavirus-incubation-could-be-as-long-as-27-days-chinese-provincial-government-says-idUSKCN20G06W

@Q CAC XET NGHIEM CHAN DOAN SARS-CoV-2

Nuéi Cay Vi Rt
« Phong xet nghiém chuyén

Giai Trinh Tw Gene
o Xacdinhtrinhtw bd

sau dat An toan sinh hoc é\ e Gia &?\Q cﬁzl\/i:}us\ 5 13
. ang dinh va mo ta
CEpR{5LS-3) & Khu Vu dsc diém virus
« Phat hién virus song S Nghién el
] o . ghién ctru
Nghién ctru QQ.\.@ Tinh
& a
o Huyén

&
&
XN khuéch dai acid nucleic
NAAT (Real time RT-PCR, PCR-LAMP)
- Phét hién vat chat di truyén cla
virus
. C6 thé sang loc va khang dinh
nhiém Covid-19

Xét nghiém mién dich

- Phat hién khang nguyén cua virus:

QDb 2022/QDb-BYT: 28/4/2021

Phéat hién khang thé khang virus
(Hién nay khéng ap dung cho muc
dich sang loc va chan doan)

UNIVERSITY MEDICAL CENTER



Phat hién virus hoac thanh pn3t hién khang thé (gian tiép
phan virus (tryc tiep) Khang thé IgM, 1gG

- Nuoi cay

- Phat hién ARN cua virus:

Real-time RT-PCR,... A
- Khang nguyén cua virus | ' %L \//
Ty

Nudieocapsid protein (N) Membrane

_ glycoprotein (M) |g M |g G

protein (S) 'J
E )

Envelope

protein (E)

Monto, Cowling and Pereis. Coronaviruses. R.A. kaslow et al. (eds.), Viral infections in humans.

UI‘I VI;I‘OI 11 WNIhWiVALRL UEI‘TER



cay té bao virus

Mau covid-19 nudi ciy thanh céng dwoc s dung lam mau chuan trong san
xuat cac bd sinh pham chan doan, nghién ctru vaccine, dwoc pham
UNIVERSITY MEDICAL CENTER



Giai trinh tw gen

SARS-CoV-2

SARS-COV-2 BZ-ASUZD28 MELT oot s s o i KEPCSSGTY
SARS-CoV-2 AZ-ASU2922 MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTY
SARS-CoV-2 Wuhanl MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTY
Pangolin MKIILFLALITLATCELYHYQECVRGTTVLLKEPCSSGTY

Bat RaTG1l3 MKI ILFL@L@TLATCELYHYQECVRGTTVLLKE PCSSGTY

SARS-CoV MKIILFLTL I@ETSCELYHYQECVRGTTVLLKE PCISGTY

- Khéng dinh va xac dinh dac diém vi rut

- Giam sat vé mat virus hoc, theo d&i/ phat hién cac dét bien méi va qua
trinh tién héa cla virus

- Truy vét 6 dich, cac khu vuwe c6 dich dé ap dung cac bién phap can thiép,
danh gia test chan doan
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Mutations of SARS-CoV-2
Current variants of concern

A SARS-CoV-2 isolate is a variant of interest (VOI) if it is phenotypically changed compared to a reference isolate or has a genome with mutations that lead to
amino acid changes associated with established or suspected phenotypic implications’

AND has been identified to cause community transmission?/multiple COVID-19 cases/clusters, or has been detected in multiple countries

Viruses constantly change through mutation and variations.
Due to evolution and adaptation processes, mutations in the
- SARS-CoV-2 virus have been observed worldwide.

While most emerging mutations will not have a significant
impact on the spread of the virus, some mutations or
combinations of mutations may provide the virus with a
selective advantage, such as increased transmissibility
or the ability to evade the host immune response (know
as escape mutants).

This can lead to an increase in incidence, hospitalizations
and pressure on the healthcare system.

@

v

Name: VOC 202012/01

First detected:
Sept 2020

Country of first
detection: United
Kingdom

First detected in
EU/EEA: 9 Nov 2020

EU/EEA countries
with cases detected
by 19 Jan 2021: 23

Concern: increased
transmissibility

https //www ecdc europa eu/en/publications-data/covid-19-risk-assessment-spread-new-variants-concerm-eueea-first-update January 2021

https-//www.ecdc europa eu/sites/default/files/images/Infographic-RRA-variants_0.png WHO

Name: 501 Y.V2

First detected:
Oct 2020

Country of first
detection: South
Africa

First detected in
EU/EEA: 28 Dec 2020

EU/EEA countries
with cases detected
by 19 Jan 2021: 10

Concern: increased
transmissibility and

possible reduction of
vaccine effectiveness

Name: P.1

First detected:
Jan 2021

Country of first
detection: Brazil and
Japan

First detected in
EU/EEA: not yet
detected in the EU/EEA

EU/EEA countries
with cases detected
by 19 Jan 2021: 0

Concern: increased
transmissibility and

possible reduction of
vaccine effectiveness

v

@

Name: B1617

First detected:
Oct 2020

Country of first
detection: India

First detected in
EU/EEA: 19 April 2021
United Kingdom

EU/EEA countries
with cases detected
by 19 April 2021: 21

Concern: increased
transmissibility and
increased virulence and
possible reduction of
vaccine effectiveness

UNIVERSITY MEDICAL CENTER



Xét nghiém real time RT-PCR

RT-PCR =Reverse Transcriptase Polymerase Chain Reaction

(Phan trng Chubi Polymerase Sao chép Nguworc)

Phéat hién vat liéu di truyén SARS-CoV-2 trong mau bénh pham, cho thay
rang nguwdi do bi nhiém vi rat. La tiéu chuan vang dé chan doan

(i) Nasopharyngeal or/and oropharyngeal (i) Sample storage at 2-8°C for (iii) RNA extraction and
(throat) swab <10-15 min up to 3 days and RNA extraction purification process ~45 min

Deactivated Purified
virus RNA

(v) RT-gPCR real-time test results

266 13,468 21,563 29,674 i
Sl Fa Jl Fib i H3 Positive
= IRdRp ! |

‘ E_ N | 8

— ] $

RT-gPCR ~2 h per primer set @

Purified RNA is reverse transcribed to cDNA 95’

PCR amplification =l

Retrotranscription w

T A
Ih‘ /h /\
" H H " H " " H A , Negative
Copies per reaction (C) i
Nature Materials | VOL 20 | May 2021 | 593-605 | UNIVERSITY MEDICAL CENTER

www.nature.com/naturematerials



Xét nghiém Real-time RT PCR

Chuoi trinh tw dich

-~ ORF 1ab

RNA sao chép I

— gene sl -E e i -N gene

F Primer GTGARATGGTCATGTGT ACAGGTACGTTAATA CACATTGGCACC
GGCGG GTTAATAGCGT CGCAATC

R primer CARATGTTAAASACACTATT ATATTGCAGCAGTACG GAGGAACGAG
AGCATA CACACA AAGAGGCTTG

FAM FAM- FAM-
Probe CAGGTGGAACCTCATCAGG ACACTAGCCATCCTTAC ACTTCCTCAAGGAACA
AGATGC-BBQ TGCGCTTCG-BBQ ACATTGCCA-BBQ

UNIVERSITY MEDICAL CENTER



B@ Quy trinh Real-time RT-PCR

Quy trinh Gene dich
Dc-Charite Berlin E, RdRp (khdng con khuyén céo)
US-CDC N1, N2
Viét Nam (Viét A) N
Thai Lan N
Nhat E, N, RdRp, S
Hong Kong ORF1b, N
Phap RdRp
China-CDC ORFlab,N

- Qb 4383/BYT ngay 28/5/2021 ve danh sach sinh pham dwoc cap phép
- MGi PXN can tham dinh phwong phap trwdc khi str dung
UNIVERSITY MEDICAL CENTER



Bg Xét nghiém RT-PCR gdép mau (pool)

> Xét nghiém gdp mau (pool) 1& gdp mau cla nhiéu ngwdi vao véi nhau
> C6 3 cach gdbp mau:
Gop mau tr viéc hat mot luong
O mau_nhat dinh tr 6ng moi truong
(VTM/UTM) ¢6 chtra que lay mau
riéng 1¢& cua cac d6i tuong khac
nhau cho vao mot dng.

)

03P AN e g a8 tromg dom Gop cac que lay mau
ﬁ‘= |=1 ﬁ“: |: [=| T 2 riéng 1é cua cac d’(‘)i tuong
YRIAY khac nhau vao 1 ong co
< i chira mi truong van
l— I chuyén

Lwu y: GOp méu chi ap dung khi ty 16 mac thap, khdng ap dung cho bénh nhan dang
diéu tri COVID, céac trwrong hop khac theo QP 3486/BYT = 1817/QP-BYT: 27/4/2021
UNIVERSITY MEDICAL CENTER



Bg Chién lwoc gdp mau

Table 2: Comparison of Optimal Pool Size and Prevalence Rates on Test Efficiency'>'®

Prevalence | Optimal | Theoretical Ct | Test number | Increase predicted in
(%) pool size | shift (log2(n)) | reduction (%) | testing efficiency (%)

1 11 3.46 80 400

3 6 2.58 67 200

> 5 2.32 57 133

/ 4 2.00 50 100

10 4 2.00 41 69

15 3 1.58 28 39

U.S. Food and Drug Administration. Molecular Diagnostic Template for Commercial Manufacturers. Version July 28, 2020.
Abdalhamid, B.; Bilder, C. R; McCutchen, E. L; Hinrichs, S. H.; Koepsell, S. A.; Iwen, P. C. Assessment of Specimen Pooling to Conserve SARS CoV-2 Testing Resources.

UNIVERSITY MEDICAL CENTER



A) Two-pooling B) Five-pooling

100p! 100pl 40rl 40ul 40ul 40|1I 40ul
i
j 200pl = === > RNA Extraction [ 200l j]
1
|
1
v
HESUIE S+ — — — = — = Real Time RT-PCR for COVID-19 - -----~- - Results
Report both REPEAT RNA Extraction REPEAT RNA Extraction Report all five
samples as negative using individual samples | using individual samples samples as negative
\ 4
,ﬁ\ REPEAT RT-PCR /Fl'\ /ﬁ\ 'fl\ 'ﬁ\ /FI\
; B F H F
2004 200“' Report results for each 2004 2004 2004l 2004l 200

samples respectively

U.S. Food and Drug Administration. Molecular Diagnostic Template for Commercial Manufacturers. Version July 28, 2020.

UNIVERSITY MEDICAL CENTER
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B@ Bang chirng xét nghiém

< Nghién ctru & Birc: gdm 9 bé&nh nhan mac COVID-19 &
mrc d6 nhe da cho thay két qua cac mau bénh pham lay
sau ngay thr 8 (ké tir khi khéi phat triéu chirng) c6 két qua
dwong tinh real-time RT-PCR, nhwng khi nuéi cay té bao
két qua AM TINH

< Han Quodc da bao céo 447 trwdng hop tai dwong tinh
(15/5/2020).

» Cac bénh nhan da duwoc xét nghiém lai do co triéu
chirng nhe (37,5%) hoac sang loc (59.6%).

> D3 tién hanh diéu tra trén 286 (63.8%) bénh nhan >
khong co trwo'ng hop thir phat nao dwoc xac dinh

» NuOi céy vi rut dwoc thwe hién trén 108 bénh nhan lién
tiép > tat ca két qua nudicay déu AM TINH

WHO fai Webinar do HAIVN va Vién Nhi Trung wong 16 chire ngay 4/9/2020
UNIVERSITY MEDICAL CENTER



Bg Sw phat hién RNA cua virus va sw phat hién virus

< Sy phét hién RNA clia virus trong mau bénh pham ho hap
cua bénh nhan da hoi phuc kh(“)ng dong nghia vé&i viéc
nguwdi dé dang & tinh trang c6 thé lay nhiém cho ngudi
khac.

 Phuong phap real-time RT-PCR chi phat hién s c6 mat
cua RNA, KHONG PHAI cac vi hat chira vi rut co tinh chat
lay nhiém

< Diéu quan trong can nh la viéc phién gidi cac két qua xét
nghiém luén phai dwoc két hop véi lam sang
WHO #ai Webinar do HAIVN va Vién Nhi Trung wong t6 chirc ngay 4/9/2020

UNIVERSITY MEDICAL CENTER



Quy trinh real time RT-PCR theo

Charite Berlin

PHU LUC 2

(ban hanh kém theo Quyét dinh s6 40420D-BYT ngay2 /092020 ciia B Y té)

1. So' do quy trinh xét nghi¢m Realtime RT-PCR theo Charite Berlin (mjt
trong cac quy trinh dwgc WHO khuyen cdo)

Mau bénh pham

Thuc hién xét nghiém E bang phuong
phap Realtime RT-PCR

Duwong tinh Am tinh

‘L

Két luin Am tinh véi SARS-
CoV-2

Két luin dwone tinh (Xem xét xét nghiém cdc tdc
¢ 'HSTRSH %‘ngv l; nhdn gay viem duong ho hap
vol —ov- khdc néu cé nguon lec)

A

Khong ro

!

Xét nghiém b sung
Lam lai xét nghiém, néu két qua van khong 1o
can ldy mau mdi va lam lai xét nghiém, truong
hop tiép tuc khong rd thi thuc hién thém cac
xét nghiém khac dé xac dinh.

* Sor do trén mang tinh tham khao, cac don vi dua trén khuyén cdo ctia WHO va tinh hinh VI ED I CAL C ENTER

thiee té dé xdy dung quy trinh ky thudt cu thé tai don vi dam bdo chat lwong xét nghiém




Quy trinh real time RT-PCR US-CDC

2.So dd quy trinh xét nghiém Realtime RT-PCR theo CDC Hoa Ky khuyén

cao
Mau bénh phim
Thyc hién tich chiét
v
Thyec hién xét nghi¢gm SARS-CoV-2 bfing
phuong phip Realtime RT-PCR
Duong tinh | Am tinh |
l Két ludin Am tinh véi SARS-CoV-2
v (Xem xét xét nghi¢m cc.iv tac nhtin
Duong tinh véi ca Duong tinh véi | gdy viém dwimg ho hap khic néu
2 gen NI, N2 trong 2 gen N1, N2 €6 nguon luc)
r
Két lugn duong tinh Xét nghi¢m bo sung _
véi SARS-CoV-2 Lam lai xét nghi¢m, ncu ket qxu."z van chi duong tinh véi
mét trong 2 gen N1, N2 cin lay miu mdi va 1am lai xét

nghi¢m, trudmg hop két qua tiep tue nhur trén thi thye
hi¢n xét nghi¢m d¢ xac dinh chung corona khic.

* Sor do trén mang tinh tham khao, cdc don vi dua trén khuyén cdo cua, USCDC va tinh
hinh thyc té dé xday dung quy trinh ky thudt cu thé tai don vi dam bao chat luwong xét
nghiém
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Al fymeecriave

- Khuéch dai dang nhiét qua trung gian vong 13p RT (RT — LAMP) RT —
LAMP dwa trén cong nghé nano.

- Cac xét nghiém dwa trén LAMP dwoc phat hién béng muc db duc
hodc bang phuwong phap so mau hoac huynh quang

(i) LAMP reagents (ii) RT-LAMP (iii) LAMP
reaction products
—_—
O

il 'l O FITC/biotin-labelled np-LAMP Biotin-labelled np-LB (np-LB*) Q AMV transcriptase
j amplicons

O/\/\/\ Digoxigenin-labelled F1ab-LB primer (np-LF*) O Bst 2.0 g% dNTP O FITC
' O FITC/biotin-labelled F1ab-LAMP
’l | amplicons O/\./\/\ Biotin-labelled F1ab-LB primer (F1ab-LB*) (O Biotin © Digoxigenin
AN COVID-19 template O\ FITC-labelled F1ab-LF primer (F1ab-LF*)

Nature Materials | VOL 20 | May 2021 | 593-605 |

. UNIVERSITY MEDICAL CENTER
www. nature.com/naturematerials



XET NGHIEM MIEN DICH

Xét nghiém khang nguyén

When to test for Antigen during the Infection Cycle'

TYPICAL SYMPTOM ONSET

=
w
>
w
=4
w
=i
@
<
=
o
w
=
w
o

IgM Antibody 1gG Antibody

-1 WEEK

REFERENCES: 1. Current performance of COVID-19 test methods and devices and proposed performance criteria, Working document of Commission services. European Commission, April 16, 2020. 2. Tan W, Lu
Y, Zhang J, et al. Viral Kinetics and Antibody Responses in Patients with COVID-19. medRxiv; 2020. DOI: 10.1101/2020.03.24.20042382. 3. Guo L, Ren L, Yang S, et al. Profiling Early Humoral Response to
Diagnose Novel Coronavirus Disease (COVID-19). Clin Infect Dis. 2020;71(15):778-785. doi:10.1093/cid/ciaa310 4. Long, Q., Liu, B., Deng, H. et al. Antibody responses to SARS-CoV-2 in patients with COVID-19.
Nat Med 26, 845-848 (2020). https://doi.org/10.1038/s41591-020-0897-1 5. Chaplin DD. Overview of the immune response. J Allergy Clin Immunol. 2010;125(2 Suppl 2):53-523. doi:10.1016/j.jaci.2009.12.980
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Xét nghiém khang nguyén

COVID-19 Antigen Test

How does it work?
* Directly detects presence of the virus, indicating active infection (i.e. replication of
the virus)

Who performs?
« Trained healthcare workers, wearing appropriate personal protective equipment (PPE)

Where can it be performed?
« Any laboratory and non-laboratory environment that meets the requirements
specified in the Instructions for Use and local regulation

Benefits

» Enables fast, decentralized access to direct testing for the virus, relieving the
burden on the laboratory testing system

« If used for contact tracing, provides an objective marker to define chains of
transmission

UNIVERSITY MEDICAL CENTER



Bg Xét nghiém khang nguyén

Test nhanh

INTERPRETATION OF TEST RESULT
* = Comtrol Ling | T~ Test Ling

T
Megative |

ET
Paositive | [ N |

Invalid [ |

»Phwong phap mién dich, it phirc tap, ap dung ngay tai diém cham
séc va co két qua trong vong 15-30 phut, s& dung mau bénh pham
dich hé hap.

»DP06 chinh xac cua xét nghiém phat hién khang nguyén phu thudc
vao chat lwong mau va tuan thd nghiém ngat quy trinh xét nghiém

> Khi thwe hién xét nghiém can danh gia nguy co va thwc hanh an
toan

UNIVERSITY MEDICAL CENTER
Figure Left (Bahadir, et al, 2016), Figure Right (http://sdbiosensor.com/xe/product/7672)


http://sdbiosensor.com/xe/product/7672

Xét nghiém khang nguyén

Test Procedure: Nasopharyngeal

g € @]

UNIVERSITY MEDICAL CENTER

www.bvdaihoc.com.vn



Xét nghiém Khang nguyén

Antigen-detection in the diagnosis of SARS-CoV-2
infection using rapid immunoassays

Interim guidance
11 September 2020

Zaay, World Health
2 Organization

https://www.who.int/publications/i/item/antigen-detection-in-the-diagnosis-of-sars-cov-2infection-using-rapid-immunoassays

Khi nao? Cho muc dich gi?
« Khéng cé test PCR hodc két * Ung pho v6i nhirng 6 dich nghi ngd, sang
qua PCR qud lau, cham dap loc ngudi co nguy co nhiém bénh

I
I
I
I
I
: ¢ng nhu cau lam sang * H6 tro diéu tra 8 dich, cac moi trwdng
: ° Trong Vbng 5-7 ngéy sau khi - khép klln, khi co su Iéy truy‘én COVID-19
| khdi phat duoc khang dinh bang PCR

: * Tests cé d'@ nhay >80% vé d'@ * XN ta| CéC khu vu'c CC,) su Iéy truy‘én réng
| d3chigu297% rai dé phat hién sém va dp dung cach ly
I
I


https://www.who.int/publications/i/item/antigen-detection-in-the-diagnosis-of-sars-cov-2infection-using-rapid-immunoassays

Xét nghiém Khang nguyén

a)Dia phwrong #1: XN ap dung tai Phong kham c6 nhiéu nguwéi sot va ty I nhiém 27%

Dworng tinh that Dworng tinh gia

==
i 22000 200.
positive Appropristely told Told to zelfizolate when they
to selfisolete would be safeto go out

Vi du: Cung 1 loai test Am tinh gia Am tinh that

nhanh co: 500¢ 7100 .
Told they do not need Told they do not need
to selfisolete 20 they to selfzclate and are

D6 nhay: 80%

infect mare people ; sefezogoout
'D6 déC hléu 97% @ Have COVID-15 @ Do nat have COVID-19
Thuc hién trén ) -
.. Pia phwong #2: Sang loc tai noi co ty Ié nhiém la 1%
10,000 nguoi
+ Dworng tinh that Dworng tinh gia
Test 80 . 297 ©
positive Approprietely told Told to zelfzclate when they
' would be sefe to so out

Am tinh gia Am tinh thét

Told they do not need Told they do not need
to selfizolate so they to selfisclete end are

infect mere people safe to so out

@ Heve COVID-15 @ Do nct have COVID-12

Ty 1é mac bénh Ia yéu t6 quan trong can xem xét khi phién giai két qua




Khi nao thi phat hién dwoc khang nguyén SARS-CoV-2?

Triéu chirng xuat hién
L4y nhiém hau hét trong
nhém nay

Ngudng phat hién bang xn nhanh KN

\ Ngudng phat hién trong nudi cay vi rut

Tai
Ig'c_)',ng Ngudng phat hién bang PCR

- 0 2 4 6 Time (days) 20

v



Khi nao thi phat hién dwgc khang nguyén SARS-CoV-2?

e XN KN SARS-CoV-2 phai dap &rng cdc yéu cau hiéu ndngtéithiéula dd nhay >80% va d6 dac
hiéu >297% so v&i xét nghiém phan tlir NAAT (xét nghiém khuéch dai axit nucleic) d3 duoc
phé duyét.

e Vi XN nhanh khangnguyén SARS-CoV-2 dé thuc hién va cho két qua nhanh chdng, ching
cd thé gitp mé rong xét nghiém va gidm sw cham tré trong chan doan bangcach chuyén
xét nghiém tir phong xét nghiém tham chiéu sang co s& |am sang.

i . ., . s Triéu chimg xuat hién

* Danh doéicho sy don gianla sy giam

d6 nhay so vdi cac xét nghiém phan ti

NAAT Nqung phat hién bang XN khang nuyén nhann

X///////D}\ Nquing phét hién bang nudi cayvi it

///////// /ﬁ%\f\ Nquéng phit hién bing PCR
Nhirng trwdng hop nay cé thé bi
bé sét néu chi thuc hién XN

khang nguyén SARS-CoV-2. 2 0 2 4 § Time 20

1 Antigen-detection in the diagnosis of SARS-CoV-2 infection using rapid immunoassays. Interim guidance — 11 September 2020. Geneva: World Health Organization; 2020.
2 Sensitivity refers to the percentage of SARS-CoV-2 infected patients who are correctly identified as having SARS-CoV-2 infection.



Xét nghiém mién dich: Khang nguyén

QUAN TRONG: Tai nhirng khu vurc c6 ty 1é 1ay nhiém thap, nhitng XN khang A
nguyén nay khéng dang tin trir phi ching c6 d6 dac hiéu rat cao (>99%).

Khéng khuyén céo: 100
e Khu vuc céty Ié 1ay nhiém .
thap; khong cé hodc chicdé cac N - Negative
cabénh donlé . Fosiive
XN cho nhi*ng nguoi khéng cé s
trieu chirng (trir treong hop la g 7 Prevalence = 1%
nguwdi ti€p xuc vdi ca bénh e PPV = 26.1%
khang dinh % 0 NPV = 99.7%
* Cira khau/Sangloc cachly S
* Giatritién lvong dwong tinh va ) Prevalence = 5%
gia tritién lvgng 4m tinh cla N PPV = 04.8%
mot k&t qua XN khang nguyén ] NPV = 98.4%
nhanh la khong du S P S S S A s s

Disease Prevalence (%)




Lwu Y quan trong khi lwa chon test

AR S

Lwa chon test Ap dung
« Chatlugng clabo s6 lieu dung détham Plng ddi twongva yéu cau nhw
dinh d& néu trong hwéng dan str
e Chatlvong test dwoc ghi nhan dung cla test
« Tinh trang danh gia, tham dinh * Tap huin -
— WHO EUL: 20 RT-PCR, 2 test nhanh *  Lay mau ,ﬁ/_
khang nguyen « ThychignxN llaaz
— US-FDA . A cr. g A >
_ BOYtE * Phién giai kfat qua XN
« Nang lyc san xuat va bang chirng vé chat * Quan lychat thai
lwong ) * An toan sinh hoc
* Kha nang phan phdi va ho tro ky thuat
e Diéu kién van chuyén, bao quan; thoi . . - £ )
han st dung va thanh ph‘anqb@ kit banh gia sau sr dung Q
+  D&sirdung  Kiém tra theo doi

*  DPdap irng nhu cdu va muc dich sir dung

Luu y: Néu test kit khong ap dungcho ddi tugng nhu dé trong hwdng dan sir dung thi PXN phai
lam tham dinh Phwong phdp day da vi thay d6i muc dich so véi nha san xuat dua ra



Xét nghiém phat hién khang thé
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CMIA/ECLIA
Test nhanh ELISA (dién hoa phat quang)
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Két qua trongvong 15 phat
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Dién tien cac xét nghiém SARS-CoV-2

Before symptom onset After symptom onset
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Symptom onset

Nasopharyngeal swab PCR Bronchoalveolar lavage/sputum PCR =~ =eweea. IgM antibody

StoolP(R = eesece-. IgG antibody

Virus isolation from respiratory tract

- Phat hién dap trng mién dich v&i virus

» IgM: khang thé dau tién. Khong kéo dai
» 1gG: xuat hién sau gi(’). Kéo dai lau ho;n.
 Total Antibodies: Tat ca cac khang thé: IgM, IgG, IgA v.v.
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From Sethuraman et al, JAMA. Published online May 6, 2020. doi:10.1001/jama.2020.8259 U N IVERSITY M EDICAL CENTER




BQ Phién giai két qua xét nghiém khang thé

Dwo'ng tinh Am tinh

e Khi khang thé (+) c6 nghia la *« CO nghia la nguwdi dé cbé
da bi nhiém SARS-CoV-2 va  thé khdng dang bi nhiém
hé thdng mién dich clia co thé « Cing c6 thé 1a sw nhiém d3
dap wng va&i vi rat tai mot thoi xay ra nhuwng dap wng
diém nao do trwde day mién dich chwa di manh

e+ | Xét nghiém huyét thanh hoc dé tao ra du lwong khang
khong phéat hién dwoc nguwdi  thé dé phathién
dé dang hién nhiém SARS- < Hoac chwa dd thdi gian dé

L CoV-2 va KHONG dung dé  tao ra khang thé sau khi bj

= chan doan tinh trang nhiém phoi nhiém

4 covID-19
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Xét nghiém khang thé: xem xét ve ty I1é mac

S khac biét vé gia tri tién lwong dwong tinh (PPV) cla xét nghiém khang thé tai cac noi [ ty 1é nhiém
COVID-19 khéc nhau va tinh chinh xac (d6 nhay va do dac hiéu) cua xét nghiém khang thé

Ty I8 méc (%)

D¢ dac hiéu D0 nhay

1% 3% 5% 10% 15% :
% o | RV
85% 90% PPV trung binh
85% 90% PPV cao
92% 95%
92% 95%
|iiﬁ 92% 95%

100% 100% 100% 100% 100%

100% 99% 100% 100% 100% 100% 100%

100% 100% 100% 100% 100% 100% 100%

c
=
£
=)
o
1%}
<]

=
o

°
>

a
3

https://academic.oup.com/ajcp/advance-
article/doi/10.1093/ajcp/aqaa082/5837473
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Xét nghiém phéat hién khang thé

»Nhiéu diéu chwa biét vé dap rng mién dich voi
SARS-CoV-2 clia ngwdi nhiém vi rat

»Cac nghién clru van dang trong giai doan thwc
hién.

>Khéng dung cho muc dich sang loc va chan
doan xac dinh nhiém SARS-CoV-2. ?

»danh gia kha nang bao vé chdng lai sy phoi
nhiém vi rat 1an tiép theo va/ hoac cho cac muc
dich truy tim tiép xuc

»Theo doi hiéu qua cua vaccine?

UNIVERSITY MEDICAL CENTER



Dién giai chung veé két qua

KET QUA ) N _
XET BIEN GIAI KET QUA**
NGHIEM
+ - — — Beénh nhan c6 thé dang trong thei ky dau ctia nhiém khi khang nguyén hodc khang thé dudi
gi&i han phat hién hoac chwa dwoc tao ra
+ + - — Bénh nhan c6 thé dang trong thei ky dau cia nhiém khi khang thé chwa dwoc tao ra hodc
duwdi gi¢i han phat hién
+ + + —  Bénh nhan dang trong giai doan nhiém hoat déng va da bat dau phat trién phan &rng mién
dich v&i san xuat khang thé IgM
- + + —  Bénh nhan c6 thé dang & giai doan dau cla nhiém. Két qud RNA cé thé am tinh gia hodc
lgM dwong tinh gia
— + + + Bénh nhan cé thé dang & giai doan dau cla nhiém. Két qua RNA c6 thé 1a am tinh gia
+ + + +  Bénh nhan van dang trong giai doan nhiém hoat dong; phan trng mién dich da tién trién
+ + - + Bénh nhan co6 thé dang & giai doan mudn cla nhiém hodc da phat trién nhiém tai phat
(rat hiem)
— - + + Bénh nhan cé thé dang & giai doan mudn hoac dang hdi phuc cia nhiém hodc RNA am
tinh gia

- - - + Bénh nhan cé thé da khdi bénh hodc da tirng bi nhiém trong qua khy

** K&t qua xét nghiém phai duoc xem xét vdicac dit liéu lam sang khac sdn cd & bac silamsang.

European Commission. Current performance of COVID-19 test methods and devices and proposed performance criteria. April 16™, 2020



Tom tat: Phan biét phwong phap xét nghiém

Xeét nghiém sinh hoc phan tw Xét nghiém khing thé Xét nghiém khang nguyén
Phwong phap it hién vat chat di travén ci Phat hién khang the.
xét nghifm fih:f:thgn e s Hinh chir Y dugc tao ra do vifc o5 c5a virat ma hé thong
N MO S mizn dich phat hién ra. Mat con
hoa vi rut hoac danh dau la da S R e ==
oo AT T vi rut thi co rat nhieéu khang
tiéu di€t vi rart nguyén

N

Phat hién khing nguyén:mét s6

Msiu bénh phim dwdong hé hip Miu maiu AM3u bénh phim duwdong hé hip
Mau
bénh pham /
[ & T —
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Phat hién ARN ( vat chat di truyen Khang thé khang lai vi rart Ehang nguyén cua vi rat
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SA]  KETLUAN

C6 nhiéu phuong phap xét nghiém chandoan COVID-19.

“ Real-time RT-PCR: la xét nghiém sang loc va khang dinh
trong chandoan thwong quy

< Nubi cay virus & gidi trinh tw gene: sir dung cho muc dich
nghién ciu& sanxuat vaccine.

< XN phat hién khang nguyén: ngay cang hoan thién, hiru
ich cho thuctiénlam sang.

< XN phét hién khang thé: khéng str dung cho muc dich
sang loc & chan doan xac dinh nhiém SARS-CoV-2, c6

tac dung hé tro’ chan doan va danh giéa dich té hoc

UNIVERSITY MEDICAL CENTER



TAI LIEU THAM KHAO

< P6 Thi Thanh Thiy, CDC Viét Nam, Cap nhat vé phuwong phap xét nghiém SARS- CoV-
2. CDC Hoa Ky tai Viét Nam
<+ FDA
* https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-
authorizations-medical-devices/eua-authorized-serology-test-performance
% Boyté
«  Quyét dinh 3468/QD-BYT ngay 7/8/2020, Huwéng dan tam thdi giam séat va phong, chéng
COVID-19.
«  Quyét dinh 4042/QD-BYT, ngay 21/9/2020, K& hoach xét nghiém nhiém SARS-CoV-2 trong
giai doan dich COVID -19
s U.S CDC:

* Overview of Testing for SARS-CoV-2 (COVID-19): https://www.cdc.gov/coronavirus/2019-
ncov/hcp/testing-overview.html

* Interim Guidelines for COVID-19 Antibody Testing: https://www.cdc.gov/coronavirus/2019-
ncov/lab/resources/antibody-tests-guidelines.html

* Interim Guidance for Rapid Antigen Testing for SARS-CoV-2:
https://www.cdc.gov/coronavirus/2019-ncov/lab/resources/antigen-tests-quidelines.html

< Tailiéu tAp huan xét nghiém SARS-COV?2 cua vién Pasteur

UNIVERSITY MEDICAL CENTER


https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices/eua-authorized-serology-test-performance
https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html
https://www.cdc.gov/coronavirus/2019-ncov/lab/resources/antibody-tests-guidelines.html
https://www.cdc.gov/coronavirus/2019-ncov/lab/resources/antigen-tests-guidelines.html
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