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GIA TRI SU DUNG CUA PHUONG PHAP RT- -qPCR TIET KIEM
HOA CHAT CHAN POAN SARS-COV-2 TU’ MAU PHET TY HAU

Nguyén Hung Thinh!2, Nguyén Poan Huynh Anh Phic!?,

TOM TAT

Gigi thiéu: Thach thirc 16n cla viéc kiém soat dich
hiéu qua bao gom ganh nang vé chi phi va nang luc
chdm séc Sch khde. Xét nghlem phat hién RNA cua
virus trong mau phét ty hau cua ngl.rdl bang ky thuat
RT-gPCR 13 then chét trong cong tac phong chéng
dich tai Viét Nam. Tuy nhién, ky thuat nay dat ra
nhiéu thach thirc bao g'ém toc do xét nghiém cham,
chi phi xét nghlem cao va su thiéu hut nguon cung
héa chat va vat tu xét nghiém. Nghlen clru cdi tién
quy trinh ky thuat thuc hién phan U’ng RT-gPCR chan
doan SARS-CoV-2 nay nham nang cao hiéu qua xet
nghiém khang dinh SARS-CoV-2. POi tugng va
phucng phap nghlen clru: Nghlen clru thyc nghiém
dugc thuc hién trén bd sinh phdm LightMix® Modular
EAV RNA Extraction Control (Roche, Thuy S¥), bd sinh
phdm TagPath™ COVID 19 CE IVD RT-PCR Kit
(ThermoF|sher Hoa Ky) va cac mau RNA dudgc ly trich
tr mau phét ty hau tif ngudi tinh nguyén. Didu kién
phan (ng lién quan dén dung tich phan (ng, ndng do
doan mdi va doan do [an dugc dugc giam con 50% so
vGi khuyén cdo. Tai mai diéu kién, gia tri si dung cta
phén g RT-gPCR dugc khao sat va ghi nhan vé cac
tiéu ch| ky thuat cua phan u’ng PCR, d6 chinh xac, do
nhay va do d3c hiéu. Két qua Phan u‘ng RT- qPCR d
thé tich phan ing 20 HL vGi ndng do doan mdi va
doan do gidm di 50% va & thé tich phan (ng 10 pL

1Truong Dai hoc Y khoa Pham Ngoc Thach,

2Truong Dai hoc Y khoa Pham Ngoc Thach, Trung
Tam Nghién Cltu Y Sinh

Chiu trach nhiém chinh: Nguyen Hitu Ngoc

Email: nhntuan@pnt.edu.vn

Ngay nhan bai: 8.7.2022

Ngay phan bién khoa hoc: 26.8.2022

Ngay duyét bai: 7.9.2022

130

Nguyén Hiru Ngoc Tuin’?

thoa cac tiéu chi ky thuét cta phan ing PCR. B chinh
xac cao vdi CV trong mot ngay va ba ngay nho hon
11%, do nhay va do déic hiéu 100%. Két luan: Quy
trinh ki thuat RT—qPCR chan doén SARS-CoV- 2 tu’ mau
phét ty, hau tiét klem hoda chat dat cac tiéu chi cua quy
trinh xac nhan g|a tri sir dung cua xet nghlem c6 kha
ndng ap dung va chuyén giao cho cc ca'sa'y té.
Ta’ khoa: Dai dich Covid 19, SARS-CoV-2, RT-
gPCR.

SUMMARY

VALIDATION OF A REAGENT-SAVING RT-QPCR

PROCEDURE FOR SARS-COV-2 DIAGNOSIS

Introduction: Key challenges for the effective
Covid-19 pandemic control comprise financial burden
and care capacity. The test detecting virus RNA in the
nasopharyngeal swab by RT-gPCR is pivotal for the
pandemic management in Vietnam. However, this
technique possessed potential difficuLties, including
slow turn-around time, high cost and the shortage of
reagent supply. This study aims at SARS-CoV-2 testing
procedure transformation to improve its effectiveness.
Materials and Method: Experimental study was
carried out on the LightMix® Modular EAV RNA
Extraction Control kit (Roche, Switzerland), TagPath™
COVID-19 CE-IVD RT-PCR kit (ThermoFisher, US) and
RNA samples extracted from volunteer nasopharyngeal
swab. Reaction conditions related to its volume &
primer and probe concentration were examined at the
level that is as low as 50% of the manufacturer
recommendation. At each condition, PCR technical
quality specifications, testing precision, sensitivity and
specificity were validated. Results: The RT-qPCR
reaction performed with 50% of primer and probe
concentration, either at volume of 20 pL or 10 pL, met
the technical quality specifications for a PCR assay.
The assay showed a good CV (less than 11%)
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between runs within the day and along 3 days while
its sensitivity and specificity are 100%. Conclusion:
The RT-gPCR procedure diagnosing SARS-CoV-2 in
nasopharyngeal swab, that is performed in a reagent-
saving manner, fulfills assay validation criteria and is
ready to transfer to medical units.

Keyword: Covid-19 pandemic, SARS-CoV-2, RT-
gPCR.
I. DAT VAN DE

HGi chirng nguy kich h6 hap cap do vi-rut
Corona (SARS-CoV-2) lan dau tién dudc phat
hién & thanh phS Vi Han, tinh H6 Bac, Trung
Quadc vao cudi thang 12 nam 2019, da va dang la
van dé sic khoe dac biét quan trong déi véi moi
qudc gia trén thé gidi [1]. Cac xét nghiém chan
doan SARS-CoV-2 ¢ thé dudc chia thanh ba
nhom: (1) nhdm cac xét nghiém phan tir phat
hién RNA cta virus, (2) nhom cac xét nghlem
mién dich hoc phat hién cac khang nguyén cla
virus va (3) nhdm cac xét nghiém huyét thanh
hoc phéat hién cac khang thé dugc co thé tao ra
do ti€p xuc vdi virus. Trong d6, xét nghiém phan
tlr truc ti€p phat hién RNA cla virus trong mau
phét ty hau cla ngudi bang ky thuat RT-gPCR la
then chot trong cong tac phong chong dich tai
Viét Nam.

Viéc t8 chirc thuc hién xét nghiém SARS-CoV-
2 nhanh chdng cho th8y tiém &n nhiéu khé khdn
néu trién khai réng khap trong mét thdi gian dai,
bao gém toc do xét nghiém cham, chi phi xét
nghiém cao va su thi€u hut nguén cung hda chat
xét nghiém. Thuc t€ nay dat ra nhu cau burc thiét
can t6i uu hda lugng hda chat dung cho xét
nghiém RT-gPCR chan doan SARS-CoV-2.

Il. DOI TUQNG VA PHUONG PHAP NGHIEN CUU

Nghién cltu thuc nghiém trén bd sinh phdm
LightMix® Modular EAV RNA Extraction Control
(Roche, Thuy S¥), bd sinh phdm TaqPath™
COVID-19 CE-IVD RT-PCR Kit (ThermoFisher,
Hoa Ky) va mau RNA dudgc ly trich tir mau phét
ty hau tir ngudi tinh nguyén; tir 08/2021 dén
06/2022, tai Phong Xét nghiém SARS-CoV-2, Dan
vi Dich vu, Trung tam nghién clu Y sinh, TruGng
Dai hoc Y khoa Pham Ngoc Thach.

Thu nhan mau RNA am tinh véi SARS-
CoV-2: chon ngau nhién cac mau RNA ly trich tir
mau phét ty hau da cd két qua xét nghiém
SARS-CoV-2 am tinh theo quy trinh clia phong
xét nghiém khang dinh SARS-CoV-2 tai Bénh vién
Nguyen Tri Phugng.

Tao dung dich gop am tinh: hat 30 pl
dung dich sau ly trich ciia mbi mau SARS-CoV-2
am tinh d€ tao dung dich gdp am tinh.

Xac dinh do chinh xac, do nhay, do dac

hiéu, hé s6 tuong quan va hiéu suat phan
ing cia phan ’ng RT-qPCR trong thé tich
20 pL véi nong dd doan méi /doan do giam

50%: (1) Pha lodng mau chiing dufdng gen E t
bd sinh phdm LightMix® theo cd s6 5 dé c6 5
muc néng d6 khac nhau. Cac mau dudng va 20
mau bénh phdm am tinh dugc thuc hién 02 phan
Lrng song song trong mdi [an thir ngh|em Téng
sO lan thir nghiém la 05 lan trong 03 ngay (ngay
thr nhat thdr nghiém 3 [an, ngay thd hai 1 [an va
ngay th& ba 1 [an). Chu trinh nhiét cho gPCR
theo hufdng dan nha san xudt (55°C 03phut
959C-30 giay, 95°C-3 gidy va 60°C-30 g|ay X 40
chu ky). Thai dlem ghi nhan tin hiéu san pham
PCR 13 cudi mdi chu ky Dua vao két qua Ct thu
nhan dugc d6 chinh xac, do xac thuc, do nhay
va do dac hiéu, hé s6 tugng quan R? va hiéu qua
cla phan (ng E% dudc tinh toan. Tiéu chudn
can phai dat la: (i) d6 chinh xac dat khi CV%
trong ngay va gilta cac ngay < 11% [2]; (ii) do
nhay va d6 dac hiéu = 90% [3]; (iii) hé so tuong
quan R2 > 0,98 va hiéu suat phan ing E% dat
trong khoang 90 — 105% [4, 5].

Xac dinh doé chinh xac, do nhay, do dac
hiéu, hé s6 tuong quan va hiéu suat phan
rng cua phan rng RT-qPCR trong thé tich
10 pL: Th nghiém dugc tién hanh tucng tu
nhung & thé tich phan (ng 10uL. Hda chét tir bd
sinh phdm LightMix® va TagPath™ déu dudc
giam theo ty 1€ so vGi khuyén cdo cla nha san
xuat. Cac thong s6 dugc tinh toan va nhan dinh
dua trén cling bd tiéu chi.

Xir ly s6 liéu: DU liéu dugc thu thap, xr ly,
va thé hién thanh biéu d6 bdng phan mém
Microsoft Excel 2013.

Pao dirc trong nghién ciru: Dé tai dugc
cdp Ching nhan chdp thuan cia Ho6i dong Pao
Pirc Trudng Pai hoc Y khoa Pham Ngoc Thach
(s6 577/TDHYKPNT-HDDD ngay 10/01/2022) va
clia HOi dong Pao DBac Bénh vién Nguyén Tri
Phuong (s6 65/NTP-CDT ngay 13/01/2022).

Il. KET QUA NGHIEN cU'U

Phan {rng RT-qPCR trong thé tich 20 pL
véi ndng do doan moi /doan do giam 50%:
Thyc hién phan (ing RT-gPCR trong thé tich 20
uL vGi nong dd doan méi /doan do gidam 50%
trén mau ch’ng duong gen E pha lodng dé cd 5
mUrc ndng do dat dudc hé s6 tuong quan R? cla
phan 'ng la 0,9995 va hiéu sudt phan &ing E% la
97,84% (Hinh 1). CV% trong ngay va trong ba
ngay lan Iuct 1d 1,7% va 1,3% (Bang 1). DO
nhay va d6 dac hiéu phan rng cung la 100%.
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Hinh 1. Phan ung RT-gPCR trong thé tich 20ul
vdi néng dé doan moi / doan do giagm 50% thoa
cdc tiéu chi ky thuat vé hiéu suat phan ung
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cung 1 ngady va trong 3 ngady cua gia tri Ct &
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Hinh 2. Phan ung RT-gPCR trong thé tich 10ul
SU’ dung bé sinh phdm LightMix® thda cac tiéu
chi ky thuat vé hiéu sudt phan ung

Bang 2. Pé lIéch chuén va CV% trong cung
1 ngady va trong 3 ngay cua gid tri Ct & thé
tich 10 ulL s’ dung bé sinh phdm LightMix®

thé tich 20uL vdoi néng dé doan méi / doan Do léch chuan [P bién thién
do giam 50% trung binh trung binh
P léch chuan| Po bién thién (SD) (CV%)
trung binh trung binh Trong 1 ngay 0,637 2,09
(SD) (CV%) Trong 3 ngay 0,68 2,22
Trong 1 ngay 0,553 1,7% Phan (ng PCR thuc hién vdi bd sinh pham
Trong 3 ngay 0,415 1,3% TagPath™ trén mau chdng duong dudc pha

Phan {rng RT-qPCR trong thé tich 10 pL:
Thuc hién phan (g RT-gPCR trong thé tich 10
WL trén mau ching ducng gen E pha lodng dé cb
4 muic ndng do dat dugc hé s6 tugng quan R?
clia phan Ung la 0,9984 va hiéu suat phan (fng
E% la 105% (Hinh 2). CV% trong ngay va trong
ba ngay lan lugt la 2,09% va 2,22% (Bang 2).

lodng co s6 10 dé€ c6 5 mic ndng dd, & thé tich
10 L, co hé sb tugng quan R? clia phan ng cho
gen N, gen ORFlab va gen S [an lugt la 0,9919,
0,9995 va 0,9996; hiéu sudt phan (g E% la
92,14%, 95,34% va 96,88%. CV% trong 1 ngay
va trong 3 ngay cho ca 3 gen lan lugt la 1,875%
va 4,22% (Bang 3).

Bang 3. Bg léch chuan va CV% trong cung 1 ngdy va trong 3 ngay cua gia tri Ct ngay
thé tich 10 uL siu’' dung bo sinh phdm TagPath™

Pd lIéch chuan trung binh (SD) DO bién thién trung binh (CV%)

Vung gen N ORF1ab N ORF1ab S
1 nga‘ly 0,658 0,296 0,600 2,375 1,06 2,19
3 ngay 1,2185 1,1145 0,978 4,49 4,35 3,82

O thé tich phan u’ng la 10 pL, do nhay va do ddc hiéu dua trén két qua chan doan cua cac mau
g|a Iap, bao gébm 15 mau ducng va 20 mau am cho bd sinh pham L|ghtM|x® va 25 mau duong va 20
mau am cho bd sinh phdm TagPath™. Dd nhay va do déc hiéu cta ca 2 bd sinh phdm trong diéu kién

phan ng khao sat la 100% (Bang 4).

Bang 4. B nhay va dé dic hiéu cua phan tring RT-gPCR vdi thé tich 10 uL

LightMix® Mau thu
Ducng tinh Am tinh
Két qua RT- gPCR Dugng tinh 15 0 D06 nhay 100%
Am tinh 0 20 D6 dac hiéu 100%
TagPath™
n s Duang tinh 25 0 D6 nhay 100%
KEt qua RT- gPCR Am tinh 0 20 DG dic hidu 100%

IV. BAN LUAN

Quy trinh xac nhan gia tri si dung ky thuat
RT-gPCR nham muc dich cung cdp bang ching
khach quan theo tiéu chi clia phong xét nghiém
ISO 15189:2012, xac nhan rang quy trinh phan
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tich dudc sir dung cho mdt thir nghiém cu thé 1a
phu hgp véi muc dich sir dung [6]. Cac thong s6
ki thudt can dat dugc dé xac nhan gia tri s
dung clia mét ky thudt chdn dodn SARS-CoV-2
bao gom: db chinh xac trong ngay va gilfa cac
ngay vGi do dao dong (CV%) phai nho hon mdc
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d6 cho phép clia hang san xuat [3, 7]. Hé thong
may Quant Studio 5 cla hang ThermoFisher thi
muc do CV chdp nhan la dudi 11% [8]; d0 xac
thuc trén 90%, d6 nhay trén 90% va do dac
hiéu trén 90% [3].

Trong nghién cltu, ching t6i da ti€n hanh
danh gia kha nang tiét kiém hoa chat trong viéc
thuc hién phan ng RT-qPCR qua hai giai doan:
(1) gilt nguyén thé tich phan (ng nhung giam
nong dé doan moi va doan do 50% va (2) giam
thé tich cla phan ng xudng 10pL. Cac thur
nghiém da xac nhan gia tri ctia phuong phap tiét
kiém hda chat nay khi sir dung bd sinh phdm
LightMix® Modular EAV RNA Extraction Control
(Roche, Thuy Sy) lan TagPath™ COVID-19
CE-IVD RT-PCR Kit (ThermoFisher, Hoa Ky). Bac
biét, cd 3 vling gen muc tiéu ctia bd sinh phdm
TagPath™ déu thé hién su’ nhat quan vé do bién
thién qua nhirng lan thir nghiém I3p lai. 6 nhay
va d3c hiéu trong chdn doan SARS-CoV-2 cua ca
2 bd sinh phdm dugc bao toan 100%.

V. KET LUAN

Gid tri s dung cla hai bd sinh pham
LightMix® Modular EAV RNA Extraction Control
(Roche, Thuy Sy) va TagPath™ COVID-19
CE-IVD RT-PCR Kit (ThermoFisher, Hoa Ky) trong
cac diéu kién thuc hién phan (ng tiét kiém hoa

chat hon so vé@i khuyén cdo cla nha san xuat
(gidam 50% ndng dd doan mdi va doan do, thé
tich phan (ng la 10uL) da dudc xac nhan. Két
qua nay cho phép viéc trién khai xét nghiém
SARS-CoV-2 bang cac bd sinh phdm va hé thdng
thiét bi da khao sat trong thuc hanh thudng quy
vGi do tin cay cao.
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NHAN MOT TRUONG HOP THUNG TUI THU’A MECKEL
DO XUONG CA PUQ'C PIEU TRI BANG PHAU THUAT NOI SOI

TOM TAT

Gidi thiéu: Tui thira Meckel 1 di tdt bam sinh cla
dudng tiéu hda vai ty 1€ khoang 0,14 — 4,5%, hau hét
khong cd triéu chiing va chi dugc phét hién tinh cg.
Thung tdi thira Meckel do di vat la mot trong nhitng
bién chiing rat hiém gdp. Trlnh bay ca bénh: Bénh
nhan (BN) na2m 35 tudi vao vién vdi biéu hién dau
bung cdp vung hd chau phai. Chup cét 18p vi tinh 6
bung bung thay hinh anh nghi di vat dam thang rudt.
T6n thuang trong mo 13 hoai tUr, thiing tdi thira Meckel
do_xudng ca gay viém phuc mac. Bénh nhan dugc
phau thuat noi soi (PTNS) cit tdi thira Meckel, lau rita
0 bung. Sau 6 ngay diéu tri, bénh nhan ra vién trong
tinh trang &n dinh. Két Iuan Thang tdi thira Meckel
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do di vat la bénh canh hiém gap Phau thuat ndi soi
dong vai tro quan trong gilp chan doan xac dinh
nguyén nhan va xt ly tén thuong an toan, hiéu qua.

SUMMARY

A CASE REPORT: A MECKEL'S DIVERTICULUM
PERFORATION DUE FISHBONE WAS TREATED

BY LAPAROSCOPIC SURGERY

Introduction: Meckel's diverticuum is a
congenital malformation of the gastrointestinal tract
with an incidence of about 0.14 - 4.5%, most cases
are asymptomatic and are discovered incidentally.
Perforation of Meckel's diverticulum due to foreign
bodies is one of the very rare complications. A 35-
year-old male patient was admitted to the 108
Hospital with acute abdominal pain in the right iliac
region. CT scan showed an intra-abdominal infiltrate,
suspected of a foreign body perforating the intestine.
The intraoperative injury was noted as necrosis,
perforation of Meckel's diverticulum due to fishbone
causing  peritonitis. The  patient  underwent
laparoscopic surgery to resect Meckel's diverticulum,
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