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XAC NHAN PHUONG PHAP
XET NGHIEM REALTIME RT-PCR
CHAN POAN SARS-COV-2

ThS. Vi Birc Anh
CKI KTYH. Nguy&n Thuy Ha
ThS. Nguyén Quy Linh
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< Xac nhan phuwong phap cho xét nghiém

Realtime RT-PCR

<+ Tham dinh phwong phap cho gdp mau
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Khai niém

< Tham dinh phwong phéap (Validation): 1a khang
dinh bang kiém tra va cung cap cac bang ching
khach quan cho thay cac yéu cau cu thé clia mét
phwong phap dinh st dung c6 thé dap wng duoc.

< Xac nhan phwong phap (Verification): la khang
dinh bang kiém tra cac bang chirng khach quan cho
thay cac yéu cau cu thé cia mét phwong phap dinh
s dung c6 thé dap rng dworc.

1SO 9000: 2015
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Cac quy trinh do lwong
dwoc lya chon dé dap
rng cac yéu cau y khoa.

. Tw phat PXN phat .
Danh muc PXN xac dinh tridn hay trien pp/thay PXN tham dinh
xét nghiém cac tiéu chi c6 sdn LpT| doipp da phwong phap
tham dinh

1.Céac dac tinh (rng dung
2.Cac dac tinh hiéu suat
3.Cac dac tinh phwong phap

PXN lwa chon AN

phwong phép da Ijién Xac PXN phé duyét
dwoc tham dinh nhan pl?u’o’ng phuong phap
. H phap
Phwong phap Nhirng thay Phwong Phwong phap
Két thuc ngwng déi dwoc [<—| phéap dwoc dwoc dwa vao
str dung quan ly giam sat str dung

Adapted from. Dr.Brian Lane’s June 15, 2018, CDC Presentation,
Method Validation Part 2
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Cac quy trinh do lwong
dwoc lya chon dé dap
rng cac yéu cau y khoa.

. Tw phat PXN phat .
Danh muc PXN xac dinh tridn hay trien pp/thay PXN tham dinh
xét nghiém cac tiéu chi c6 sdn LpT| doipp da phwong phap
tham dinh
1.Céac dac tinh (rng dung
2.Cac dac tinh hiéu suét
3.Cac dac tinh phwong phap
PXN thwc
ARG hién xac PXN phé duyét
AR Phap G nhan phwong phwong phap
dwoc tham dinh : ohap

; Phwong phap Nhirng thay Phwong Phwong phap
Keét thic ngwng < [l phap dwoc dwoc dwa vao
str dung quan ly giam sat str dung

Adapted from. Dr.Brian Lane’s June 15, 2018, CDC Presentation,
Method Validation Part 2
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) ThAm dinh va xac nhan phucng phap

Tham dinh phwong phéap Xac nhan phwong phéap
(Validation) (Verification)

TCVN ISO Xac nhan gia tri str dung Kiém tra xac nhan
15189:2014
WHEN - Phuong phdp méi - Phuong phép tiéu chuan da

- Phwong phap tiéu chuan cé dwoc tham dinh

chinh stra hoac ngoai pham vi ap

dung
WHO - Nha san xuét Phong xét nghiém

- Phong xét nghiém
WHAT Tuy dac tinh trng loai xét nghiém:
HOW - Dinh tinh

- Dinh lwgng

- Ban dinh lwvong
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Xac nhan phwong phap

WHAT 1. Gidi han phat hién (LOD) 1. D6 chinh xac (Accuracy):
Xét nghiém 2. Panh gia lam sang (Clinical ~ PPA, NPA
SARS-CoV-2 Evaluation) 2. D6 chum (Precision)

3. D6 doéng nhat (analytical
reactivity/ Inclusivity)
4. Phan rng chéo (Cross-

reactivity/ Exclusivity)

(*): Policy for Coronavirus Disease-2019 Tests During the Public Health Emergency (Revised), 11.05.2020,
https://www.fda.gov/media/135659/download
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Tham dinh/Xac nhan phuong phap

- Trang thiét bi: bao dwdng, hiéu chuan, hiéu chinh N
« Sinh phdm/ hoa chét/ vat tw: kiém soét chét lwong

* Quy trinh xét nghiém

« Quy trinh thAm dinh, xac nhan phwong phap, ké hoach thuc hién

- P3o tao, tap huén cho nhan vién )

Thwe hién thAm dinh/ xac nhan phwong phap
Phé duyét phwong phap

Kiém soat chat lwong: ndi kiém, ngoai kiém
Quan ly sy thay dbi
Thwe hién thAm dinh/xac nhan lai khi c6 thay déi I&n




XAC NHAN PHUONG PHAP
REALTIME RT-PCR
CHAN POAN SARS-COV-2
(VERIFICATION)

EUA: Emergency Use Authorization



Cac hé thong thuc hién
xét nghiém Realtime RT-PCR

- Khép kin, tw ddng toan bd tach
chiét va khuéch dai rRT-PCR

- Chi 4p dung sinh phdm twong thich
v&i hé thong

RT-PCR machine

C6 thé st dung nhiéu loai sinh
pham khac nhau

Khuéch
dai
PCR



< Do su cho phép khan cap clia FDA: xét nghiém Realtime RT-PCR
cho SARS-CoV-2 la XN dinh tinh dwa trén cac bang chirng t6t nhat
hién co (EUA list)

< Chuwa c0 tiéu chuan, ndéng dd chuan truy nguyén ngudn gbc: maoi
dwoc thir nghiém bdi cac NSX, khdong phai cac don vi, to chirc qudc
gia, quoc teé...

% Cac sinh pham khac nhau khdng gibng nhau vé chu ky nguwéng Ct
KIT a = Am tinh

KIT ¢ = Dwong tinh

% Cac thr nghiém khac nhau s dung cac vung gene dich theo cac

Ch|en IU’O’C khaC nhau . What are the Ct value cutoffs for the
6 SARS CoV-2 tests offered at YNHH?

L)

CDC- lab developed Real-time RT-PCR <40 Yes N1, N2
Simplexa (Diasorin) Real-time RT-PCR <40 No ORFlab, 5
BD Max (Becton Dickinson)  Real-time RT-PCR <40 No N1, N2
GeneXpert (Cepheid) Real-time RT-PCR <45 Yes N2, E
TaqPath (Thermofisher) Real-time RT-PCR <37 Soon ORFlab, N, S

Panther TMA (Hologic) Transcription mediated N/A No Two regions
amplification ORFlab




VD: Hwéng dan phién gidi két qua: (+)/ (-)/ Khéng xac dinh

Gia tri Ct < 40 la dwong tinh

Tin hiéu kénh mau

STT

a B W N B

JOE/VIC/HEX
(N2)

+

+

TEX/
ROX
(N1)

+

+

Cy5
(1C)
+/-
+/-
+/-
+

Poc két qua

Duwong tinh

Khong xac dinh
Khong xac dinh
Am tinh
Khéng dat
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Thong tin cung cap tir NSX sinh pham

1. CA&c hda chét vat tw c6 san trong bd sinh pham
2. CAc hoda chat vat tw can thiét, nhung khdng cung cap cuing bd sinh pham.
Lwu y khuyén cédo cda hang:
- BO sinh pham tach chiét RNA
- Thiét bj thwc hién Realtime PCR
- Loai 6ng mix PCR

REQUIRED

Sample collection Sample preparation Real-time PCR Analysis and report
Samples from patients, including: * Thermo Scientific™ KingFisher™ * Applied Biosystems™ 7500, Report generated using
« Bronchoalveolar lavage (BAL) Flex Purification System with 7500 Fast, 7500 Fast Dx, Applied Biosystems COVID-19
* Mid-turbinate swabs Applied Biosystems™ MagMAX"™ QuantStudio™ 5 (0.1 mL 96-well, Interpretive Software
* Nasal swabs Viral/Pathogen Il Nucleic Acid 0.2 mL 96-well, or 384-well block),
» Nasopharyngeal swabs Isolation Kit or QuantStudio™ 7 Flex (384-well
* Nasopharyngeal aspirate block) instruments

® Manual extraction using an
Invitrogen™ Magnetic Stand-96 with * Applied Biosystems™ TagPath™
MagMAX Viral/Pathogen Il Nucleic COVID-19 Combo Kit
Acid Isolation Kit

(nasal aspirate)
* Oropharyngeal swabs

» Applied Biosystems™ TagPath™
1-Step Multiplex Master Mix
(No ROX)

Intended use of the products mentioned in this workflow graphic vary. For specific intended use statements, please refer to the instructions for use.

Figure 1. End-to-end workflow for the in vitro diagnosis of 94 specimens in under 3 hours, -
or 382 specimens in under 6.5 hours, using a combination of a single KingFisher purification Thermo F|Sher
system and an Applied Biosystems real-time PCR system. SCIENTIFIC



Cac huong dan xac nhan phuong phap
doi va@i cac bo sinh pham thuoc danh muc EUA

ASM IFCC

- 10 mau dwong tinh W 20 gzl
(5 +++, 5+) - 10 mau dworng tinh

X A , 5+++ 5+
- 10 mau am tinh ( x A ,)
- 10 mau am tinh
- D6 chum: mau (+), (-) chay 5 lan 1
; ngay/ 5 ngay

+ Ngan han - Do chinh xac > 95%

+ Dai han - D6 dac hiéu phan tich Analytical
- P chinh xac specificity (x) toi thieu 4 chung

- corona

(Accuracy) - LoD (+) 5 mAu gan LoD x 8-12 1an/5
- LoD (Analytical ngay (295%)

sensitivity) (%) - Khoang bzo cdao () (5-7 mau trong
-~ dai x2-3 lan) bias < sai s6 cho phép

- D6 chum (Precision)

* CLSI MM17 Validation and Verification of Multiplex Nucleic Acid Assays,
* FDA Molecular Diagnostic Template for Laboratories




GIAI THICH THUAT NGU

< Limit of detection (LoD) la gia tri dai lwgng do
dwoc bang quy trinh do da dwoc thiét 1ap, trong
dé ndng dd thap nhat cla dai lwong do co thé
phéat hién dwoc mdt cach nhat quan (= 95% mau
th&r nghiém trong diéu kién cta PXN).

* CLSI MM17 Validation and Verification of Multiplex Nucleic Acid Assays



GIAI THICH THUAT NGU

< P6 chinh xac (Accuracy): mirc dd gan nhau
gitta két quad mdt phép do va gia tri dung cla
phép do.

< D6 chum (Precision): sy thong nhat gan nhau
gitva cac két qua dat dwoc tir mot loat phép do
lap lai trén cing mot ddi twong hodc cac doi
twong twong tw trong diéu kién quy dinh; Puoc
thé hién dwdi dang dd Iéch chuan (SD) va hé sbé
bién thién (CV).

* CLSI MM17 Validation and Verification of Multiplex Nucleic Acid Assays



Do chum (Precision)

1. Pé Idp lail d6 chum ngan han (Repeatability/ Within-run/ Intra-
precision):

- Po lién tiép trong cung mét diéu kién van hanh

- Danh gia sw thay dbi trong mdt khoang phan tich (analytical run).

2. Do tai lap/ dé6 chum dai han (Reproducibility/ Between-run/ Inter-
pricision):

- Do lién tiép qua cac khoang phan tich khac nhau (thwdng 1a cac ngay
khac nhau)

- Danh gia cac sai s6 ngau nhién cta phwong phap: nhw nguwdi phan

tich, sinh pham, diéu kién moi trudng.

Understanding, Verifying, and Implementing Emergency Use Authorization Molecular Diagnostics for the Detection of SARS-CoV-2 RNA. Stephanie L. Mitchell et. al. (2020)



HUGNG DAN CUA HIEP HOI VI SINH HOA KY

, } merican Society for Microbiology Clinical and Public Health Microbiology Committee)

< DPanh gia toi thiéu 2 thdng so:
- D6 chinh xac (accuracy)—> PPA, NPA, OPA
- PG chum (precision) = repeatabillity, reproducibility
< Khong bat budc danh gia LoD v&i cac KIT trong danh muc da
c6 cua UEA (FDA)
< DAam bao thuwc hién kiém soat cac diéu kién trwdc khi thuc
hién (lwu y: chia nhd cac mau thr nghiém, bao quan ding

cach)

Understanding, Verifying, and Implementing Emergency Use Authorization Molecular Diagnostics for the Detection of SARS-CoV-2 RNA. Stephanie L. Mitchell et. al. (2020)



Hudng dan thuc hién ASM

Chuan bij
thwe hién

|

1. D6 chinh xac 2. D6 chum
10 mau (+), 10 mau (-) —

3 mau (+++, +, -)
chay lap lai trong
5 nga

3 mau (+++, +, -)
chay lap lai 3 lan

Hoan thanh xac
nhan phwong phéap
Chay XN cho BN

Understanding, Verifying, and Implementing Emergency Use Authorization Molecular Diagnostics for the Detection of SARS-CoV-2 RNA. Stephanie L. Mitchell et. al. (2020)



- it nhat 10 mau BN

- Mau dwong gia dinh

bénh nhan da biét

dwong (mau déc lap

hoac pha loang tw

trwére tai lwong virus. 10 mau am mAu BN dwong tinh 10 mau am
- Tol thleu~ 10 mau tinh bénh manh) tinh bénh
gom: 5 m?u phaloang nhan - Dwa Ct pp dworc so nhan
1:2 tao mau dwong L x

sanh: chon 5 mau

tinh manh. 5 mau 1:10 dwong tinh manh, 5

mau duwong tinh TB mau dwong tinh TB

\ Y J Y |
Lwa chon 1 Lwa chon 20)

* | ira chon wu tién thure hién, kha thi trong diéu kién thuec tai

Understanding, Verifying, and Implementing Emergency Use Authorization Molecular Diagnostics for the Detection of SARS-CoV-2 RNA. Stephanie L. Mitchell et. al. (2020)



Lua chon mau xac nhan

“*BD0 chum (Precision)

Chon tdi thieu 3 mau v&i 3 nong dd k

nac nhau

(Dwong tinh manh, trung binh va am tin

)

1. DO lap lai: chay lap lai 3 lan tai cac thoi diém

khac nhau trong mét ngay.

2. DO tai lap: chay lap lai 5 ngay khac nhau

Understanding, Verifying, and Implementing Emergency Use Authorization Molecular Diagnostics for the Detection of SARS-CoV-2 RNA. Stephanie L. Mitchell et. al. (2020)



“* P06 chinh xac (v&i 10 dwong, 10 am)

PP dworc so sanh

Mau dwong Miu am a+c=10,b+d=10
(+++, +)

c

@

: x

0 Mau duwong a b PPA = a/(a+c) = a/10
= i NPA = d/(b+d) = d/10
al Mau a

a auam = d OPA = a+d/20

10 10

Tiéu chuén chap nhan: PPA, NPA, OPA 2 95%

PPA: positive predictive agreement - dé déng thuan dwong tinh
NPA: negative predictive agreement - d6 dong thuan am tiph
OPA: overall predictive agreement - dé dong thuan tong s6

Understanding, Verifying, and Implementing Emergency Use Authorization Molecular Diagnostics for the Detection of SARS-CoV-2 RNA. Stephanie L. Mitchell et. al. (2020)



XU ly dir lieu

** PO chum:
Tinh Mean, SD, CV% theo gia tri Ct

Standard deviation
CV (%) = % 100

Mean

Tinh CV% tat ca gia tri Ct clia cac gene dich trong KIT
- PO 1ap lai: CV% cao nhat
- Do tai 1ap: tinh trung binh toan bd CV% bd so liéu

Tiéu chuan chap nhan: CV% tinh toan < CV% man (nha san xuét)

Understanding, Verifying, and Implementing Emergency Use Authorization Molecular Diagnostics for the Detection of SARS-CoV-2 RNA. Stephanie L. Mitchell et. al. (2020)



VD: KET QUA XNPP BANG
KIT REALTIME RT-PCR
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Thiét ké xac nhan phuong phap

PO chinh xac:
= 10 mau dwong, 10 mau am
= Tiéu chuan: NSX - PPA, NPA 100%
BP0 chum:
- Db 1ap lai: 5 mau (1 dwong manh, 2 dwong TB,
2 am tinh) chay lap lai 3 Ian trong cung 1 ngay.
- Do téi 1ap: 5 mau (1 dwong manh, 2 dwong TB,
2 am tinh) chay lap lai trong 5 ngay.
- Tiéu chuan:
CV% I&n nhat do 1ap lai < 1.72%
CV% d0 tai lap < 1.65%
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uva chon mau dudng tinh béng pp dudc so sanh

1. Mau dwong tinh trung binh, manh dwa theo khuyén céo gié tri Ct ctia pp dwoc ss

____MalD___ | GiatiCt | Mkcdd

8754 34.11 WLl iy
9000 34.77 Trung binh
9001 36.12 U eIl
Trung binh
CoV1i 33.62 ung b
CoV3 33.87 U laliply
Manh
9002 30.12
Manh
TA1 25.96
Manh
TA3 24.82
TA5 27.06 Manh
Manh
1775 096 a

2. Lwa chon 10 mau am tinh bénh nhan
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“* P06 chinh xac (accuracy)

PP dwoc so sanh

Mau dwon = .

= ( , +) PPA = 100%
(&
>- X - 9
£ Mau duwvong 10 0 NPA = 100%
— OPA = 100%
! x A

Mau am 0 10

10 10

Két luan: phu hop vé&i yéu cau cia NSX ve dd chinh xéac
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“» DO chum (precision)

- Do tal lap
9000 9001 9002 9000 9001 9002 9000 9001 9002
N1 N2 Cy5

Ngay 1 30.76 32.34 27.45 30.66 32.20 27.41 24.98 27.19 23.90
Ngay 2 31.07 32.55 27.23 30.36 31.74 26.88 24.90 27.20 23.65
Ngay 3 31.08 32.68 27.35 30.74 32.37 27.17 24.42 26.46  23.69
Ngay 4 31.47 32.70 27.69 31.07 32.38 27.21 24.60 26.61 23.46
Ngay 5 30.90 32.31 27.00 30.67 32.13 27.50 24.45 26.28  23.57
Mean 31.06 32.52 27.34 30.70 32.16 27.23 24.67 26.75 23.65
SD 0.27 0.18 0.26 0.25 0.26 0.24 0.26 0.42 0.16
%CV 0.86 0.57 0.94 0.83 0.81 0.88 1.04 1.59 0.69

Két qua: %CV trung binh gilra cac 1an chay, va gitba N1, N2, Cy5 = 0.91 < 1.65% (CV% man)
- Két luan: phu hop véi yéu cau dé tai lap ctia NSX
- D6 lap lai

Két qua: %CV I&n nhét giira cac 1an chay, va gitba N1, N2, Cy5 la: 1.59 % (CV% man 1.72%)

= Két luan: phu hop vé&i yéu cau dod lap lai caa NSX
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KET LUAN

1. Xac nhan phwong phap phu hop voi

tuyén bd clia nha san xuat.

2. Du diéu kién dé thwc hién két qua BN
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Tham dinh
phucng phap
gop mau

Molecular Diagnostic Template for Laboratories
(cap nhat 28.07. 2020)



https://www.fda.gov/media/135658/download
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Phuong phap gép mau

*»GOp que: <+GOp bénh pham:

o Khéng bj anh hwéng o C6 thé khéng phat
bdi viéc pha loang hién d,u’cyc mau duwong
mau tinh yéu

o Khi mau gop dwong o Khi mau gbp duong
tinh, phai lay lai mau c6 thé thwe hién XN lai

cac mau lé ngay

o
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Hwéng dan cta BO Y té vé gbp mau

< Quyét dinh 1817/QD-BYT ngay 07/04/2021:
Hwédng dan tam thoi viéc gdp mau xét nghiém
SARS-CoV-2

= GOp dung dich mau bénh pham
= GOp que mau bénh pham

= GOp 5— 10 mau

= Diéu kién bdo quan mau gop
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SO lwgng mau gop???

Ty 1& mau dwong tinh trong céng dong —
danh gia dir liéu quan thé dang dwoc xét
nghiém 7-10 ngay

Ty 1& mau duong tinh yéu — di liéu 100
mau dwong tinh (néu co thé)

P06 nhay phwong phap xét nghiém

|

Phong xét nghiém thuwc

hién tham dinh cho
phuwong phap gdp mau
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S6 lwgng mau gop?

< C& mau gop dworc tinh todan nhw bang sau

Tylé Cémiu GiatriCtthay SO xét
nhiém gfptoi doily thuyét nghiém

(%) wu* theo log,(n) **  giam (%0)

11 3.46 80
2.58 67
2.32 of
2.00 o0
10 2.00 41
15 1.58 28

* Dua trén Phuong phép c6 d6 nhay 95%, d6 ddc hidu 100%, va chién lugc xét nghiém gdp miu (Dorfman approach) ) i
** Ct (gia tri ngudng) la sé chu ky duoc tao ra. Gi4 tri Ct thay d6i vé mit Iy thuyét theo Log2 (n) n = sé mau gdp, c6 thé duge udc tinh cho hiu hét cac ki thuit real-time RT-PCR

~N|o1| W

Wi | ~O1TO




www.qcc.edu.vn

C3 mau cho thdm dinh

Phuong phap XN da Phuwong phap XN
dwoc tham dinh chwa duwoc tham dinh

- 20 mau goép dwong tinh: tlr 20
mau don dwong tinh va 80
mau don am tinh

- 20 mau gop am tinh: tir 100
mau don am tinh

- 30 mau gbp dwong tinh: tir 30
mau don duwong tinh va 120
mau don am tinh

- 30 mau gop am tinh: ttr 150
mau don am tinh

- ft nhat 25% nén nam trong
khoang 2-3 Ct so v&i nguwdng
va khong qua 2-4 Ct

- ft nhat 25% nén nam trong
khoang 2-3 Ct so v&i ngwdng
va khong qua 2-4 Ct

(*) D& liéu vi du cho chién lwgc gop 5
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; H

20 mau 80 mau am
dwong (20(n-1)) n la s6 mau gop
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Phan tich d liéu

“Tinh ty I& dong thuan dwong (PPA) va ty
€ dong thuan am (NPA)

“*PPA trong khoang 85-90%: chap nhan
dl’J’Q’C’phl_J thudc hiéu qua gép mau va cac
yéu to khac

S0 mau gdp cho phép: PPA > 85%
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ONCHAT Ly
_\*\‘v““ "’% h N t V4 h ~ I = A
(L) Phan tich d{ liéu
Qcc

<

Thong ké di¥ liéu ddng thuan: theo phan tang gia tri Ct

Mau don véi 37 < Ct < 40

Mau gép 5 , -
Dwong tinh Am tinh
Dwong tinh
Am tinh
i Mau don véi 34 < Ct < 37
Vi du cho mau - Dwong tinh
OO e m |
Mau don véi Ct < 34
Dwong tinh
Am tinh
Tat ca mau don
Dwong tinh

Am tinh
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Phan tich d liéu

“Danh gia twong quan giira Ct mau duwong
don va mau dwong gop

- Xay dwng dwong tuyén tinh 10
y=ax+bvoia=1,b=0 35

- Lwong gia mwre do dich
chuyén gia tri Ct cho céac
mau dwong gop so VOi
mau dwong don

L8]
L]

Pooled Sample Ct
] [
= [¥a]

—
Ln

—
=

=

=

15 20 25 30 35 40
Individual Sample Ct
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Két qua gdp mau XN

Thermal Profile Amplification Plots
(Estimated Run Time: 01:40:21)

2
100 - 1
g ;
2 75- g :
2
® g
@ 50- 5
Q
5 2
— 25-
° . L R N
Segment" Segmntz Segmema 2 4 8 8 10 12 14 18 18 20 22 24 26 28 30 32 34 38 38 40 42 44
1 Cycle 1 Cycle 45 Cycles Cycles

Well | Well Name | Dye | Well Type | Threshold (dR) | Ct (dR) |

C8 TEST41 ROX Unknown 427940 27.04
C8 TEST41 FAM Unknown 577396  26.85
@ 71 ROX Unknown 427940 2758
o 71 FAM Unknown 577396 27.58
c10 91 ROX Unknown 427940 28,00
Cc10 91 FAM Unknown 577.39%  27.89
D3 POS ROX Unknown 427940 2435

D3 POS FAM Unknown 577396 2420
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Mot sb luu y vé gdp mau

< Khéng khuyén khich gdp mau khi PXN
khdng gap céac ap lwc vé nguodn luwc (hoa
chat, sinh pham, trang thiét bi, nhan s, thoi
gian...)

< Theo déi sw thay doi ty 1& dwong tinh va
hiéu suat phwong phap véi mau gop



TRUNG TAM KIEM CHUAN CHAT LUONG XET NGHIEM Y HOC
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