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XAC PINH GIA TRI S&" DUNG CUA PHUO'NG PHAP
XET NGHIEM ELISA PINH LUQ'NG NONG PO KHANG THE
CHONG SARS-COV-2 TREN MAY MIEN DICH BAN TU’ PONG
TAI TRUO'NG PAI HOC Y TE CONG CONG NAM 2022

Nguyén Thi Thu Ha', Tran Xuin Thing!, Bui Thi Ngoc Ha'

TOM TAT

Muc tleu Xac nhan dé chum, dé dung, khoang
tuyen tinh va xac dinh khoang tham chiéu cta _phuong
phdp ELISA dinh Iu‘dng nong do khang thé chdng
SARS-CoV-2 trén may mlen dich ban ty dong tai
Tru’dng Pai hoc Y té cong cong n&m 2022. Phu’dng
phap nghlen clru: Nghlen cltu thuc nghlem Lrng
dung, thu thap dir liéu do nong do khang thé IgG cla
mau chudn, mau Cal va 20 mau huyét thanh tir d6i
tugng tham gia nghién ctu bang bd kit Testline trén
may ELISA ban tu dong theo hudng dan cua
CLSI/EP15-A3, EP17-A, CLSI/EP28A-3C dé danh gia do
chum, do dung, khoang tuyén tinh; xac nhan khoang
tham chi€u cua phudng phap. Két qua: b6 chum
chua phu hgp véi cong b6 nha san xuat; do dung
dugc xac nhan phu hgp véi cng bd cua nha san xuat
@ gia tri an dinh ctia 2 mic QC la 20 va 80 déu nam
trong khoang gidi han xac nhan (9,22 — 32,06 va
49,418 — 138,922). Khoang tuyén tinh c hé s& tuang
quan r2 = 0,956 nam trong khoang 0,95 dén 1 vi vay
cé su tuong quan_ tuyen tinh glLra gia tri do dugc va
gia tri thuc ciia mau. Véi ¢8 mau la 20, sur dung kiém
dinh phan phdi chudn Shapiro- -wilk cd gid tri
sig=0.075(>0.05) cerng td phan phdi gia tri khang
thé chéng SARS-CoV-2 cua 20 ngufd| tinh nguyén tham
gia (c6 do tudi tir 18-25) tao nén mot phan phdi chuén
khoang tham chiéu nghién cou 117,64 -

ITruong Pai hoc Y té€ Cong cdng

Chiu trach nhiém chinh: Nguyén Thi Thu Ha
Email: ntth1@huph.edu.vn

Ngay nhan bai: 12.6.2023

Ngay phan bién khoa hoc: 14.8.2023

Ngay duyét bai: 25.8.2023

238

11243,15U/mL. Két luan: Khi xac nhan phugng phap,
do chum cla phuang phap tai Trung tam Xét nghiém
TruGng Dai hoc y t€ cong cong chua phu hgp véi cong
bg cta nha san xudt. Cac phong xét nghiém khi thuc
h|en xac nhan phudng phap xét nghiém can tuan thu
cac yéu cau ky thuat dong thai linh hoat ap dung cac
hu’dng dan CLSI dé& phu hdp vdi diéu kién thuc t& clia
phong xét nghiém.

Tar khoa: COVID-19, SARS-CoV-2, xac nhan
phuang phap

SUMMARY
VERIFICATION OF ANTI-SARS-CoV2 ELISA
QUATITATIVE DETECTION METHOD ON
THE SEMI-AUTOMATIC IMMUNE MACHINE,
HANOI UNIVERSITY OF PUBLIC HEALTH, 2022
Objective: Confirm the precision, trueness,
linearity range and reference range of the ELISA
method to quantify the concentraion of IgG class
antibodies to SARS-CoV-2 on a semi-automatic
immune machine at the Hanoi University of Public
Health in 2022. Method: We performed experimental
study, collecting data on measuring IgG antibody
levels of standard samples, Cal samples and 20 serum
samples from study participants using Testline kit on
ELISA semi-automatically machine and compared its
clinical performance to the CLSI/EP15-A3, EP17-A,
CLSI/EP28A-3C kit to evaluate precision, trueness,
linear range; confirm the method's reference interval.
Result: The precision was not consistent with the
manufacturer's announcement; The trueness was
confirmed in accordance with the manufacturer's
claims at the assigned values of the two QC levels 20
and 80, both within the validation limit (9.22 — 32.06
and 49,418 - 138,922). The linear interval was
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correlated (r2 = 0.956) between 0.95 and 1, so there
was a linear correlation between the measured value
and the true value of the sample. Studying a sample
size of 20, using the Shapiro-Wilk normal distribution
test with a value of sig=0.075 (>0.05), the distribution
of anti-SARS-CoV-2 antibody values of 20 volunteers
(ages 18-25) was constituted a standard distribution of
the study reference range 117.64 — 11243.15U/mL.
Conclusion: By confirming the method, the precision
of the method at the Testing Center of the University
of Public Health was not consistent with the
manufacturer's announcement. Laboratories
performing test method validation need to adhere to
the technical requirements and flexibly apply CLSI
guidelines to suit the actual conditions of the
laboratory. Keywords: COVID-19, SARS-CoV2, Anti-
SARS-CoV-2 ELISA, verification methods

I. DAT VAN DE

Ngay sau khi nhitng ca mac bénh dau tién
dugc bdo cao, COVID-19 nhanh choéng blng phat
thanh dich tai Trung Qudc va tiép theo d6 lan
rong ra toan thé gigi. Sau khi nhiém virus, hé
mién dich cta co thé dap u‘ng bang cach sinh ra
cac khang thé chdng lai cac thanh phan khéang
nguyén cua virus [1]. Viéc dinh lugng khang thé
chéng SARS-CoV-2 la can thiét khi thuc hién
nerng nghlen ctu dich t& hoc lién quan dén
mién dich cong dong, kha ndng mién dich cla
ngudi tiém vaccine cling nhu' theo ddi qua trinh
diéu tri ctia nhitng bénh nhan nhiém bénh. Hién
tai cac nudc dang phat trién dd cd rat nhiéu
phuang phap dé dinh lugng khang thé chdng
SARS-CoV-2 trong dé co phu’dng phap ELISA.
DPiém manh cla phucng phap nay 1a dé dang
trién khai tuy nhién dé& dam béo chat lugng xét
nghiém ciing nhu dap ng cac yéu cau vé mat
qguan ly theo quyét dinh 2429 cla BO Y té€ hay
theo 1SO15189, can xac dinh gia tri s& dung
trudc khi dua vao thuc hién dai tra tai cac co sé
xét nghiém.

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CUU

2.1. Poi tugng nghién clru. Gia tri s
dung cua KIT ELISA dinh lugng néng do khang
thé chdng SARS-CoV-2 clia hang Testline trén
may ELISA ban tu dong Trudng Pai hoc Y té
cdng cdng. BO sinh phdm ELISA claTestLine
(cong hda Séc) co IVD CE véi do nhay, do dac
hiéu trén 99%. BO kit str dung cac khang nguyén
dac hiéu v@i SARS-CoV-2, loai trir véi cac khang
nguyén chéo ho coronavirus khac.

2.1.1. Péi tuong danh gia dé chum, dé
ding, khoang tuyén tinh. KIT xét nghiém
ELISA dinh Ierng khang the IgG cla hang
Testline gdm mau QC va mau chuan cd ndong do
biét trudc kém theo

2.1.2. Boi tuong danh gla khoang tham
chiéu: 20 mau huyét thanh cta ngugi tur 18 dén
25 tudi da tiém da 3 mii vaccine khang SARS-
CoV-2 cong V@i tién str dd mac SARS-CoV-2 dang
s6ng va lam viéc tai Had Noi. MAu mdu clia bénh
nhan kham du tiéu chudn s& dugc luu tri, tach
huyét thanh va thuc hién xét nghiém bang
phuang phap ELISA

2.2. Pia di€ém nghién ciru : Thi nghiém
dudc thuc hién tai Trung tdm xét nghiém TruGng
Pai hoc Y té cong coOng

2.3. Thai gian nghién clru: tor thang
12/2021 dén thang 06/2022.

2.4. Phuong phap nghién cltu

2.4.1. Thiét ké nghién ciru: Thuc nghiém
rng dung

2.4.2. Thu thap va xu' Ii s6’ liéu: SO liéu
lay tUr két qua do nong dd clia 2 mau chuan do
trong 5 ngay moi ngay 2 lan, 6 mic ndng d6 Cal
do 2 lan va ndng dé 20 mau huyét thanh thu
thap tUr cac do6i tugng tham gia nghién clru sé
dugc luu trlr bang phan mém Excel, tinh toan
theo hudng dan CLSI trén Excel va phan mém
SPSS 20.

2.4.3. Phu’a’ng phap phan tich sé liéu.
banh gia d6 chum cta phudng phap theo hudng
dan EP15 -A3 cua CLSI dua ra. Tinh SD PXN: Tinh
SD ngan han (Sr), CV ngan han (CVr), SD dai
han (Sb), CV dai han (CVb). TUr dé tinh do6 Iéch
chuan cta phbng xét nghiém sau do so sanh vdi
gia tri nha san xuat

banh gid do dung theo erdng dan EP15- A3
ctia CLSI. Néu gia tri an dinh cia mau QC nam
trong khoang tin cdy hoac khoang xac nhan thi
dd ding clia phuong phap dugc kiém tra phu
hdp véi cong bd clia nha san xuat.

Panh gid khoang tuyén tinh cla phudng
phép ELISA dinh lugng néng d6 khang thé chdng
SARS-CoV-2 theo hudng dan EP17-A cua CLSI.
Lap phuong trinh tuong quan y =
(A=D)/(1+ (x/C)*B )+ D y3 hé s6 tudng quan r>

Xac nhan khoang tham chi€éu cia phuong
phap ELISA dinh lugng ndng dd khang thé chéng
SARS-CoV-2 theo hudng dan EP28A-3C cluia CLSI.
Né&u cd hai hodc it hon hai két qua ndm ngoai
gidi han khoang tham chi€u dudc tuyén bo thi
khoang tham chi€u nha san xuat dugc xac nhan.

2.5. Pao dirc nghién ciru: Nhitng qui dinh
vé dao duc trong nghién cliu da dugc thuc hién
nghiém tdc trong subt qua trinh nghién clu.
Nghién clru dugc thong qua Ho6i dong dao dic
trong nghién ctru Y sinh hoc Trudng dai hoc Y té
cong cong theo quyét dinh s6 221/2022 YTCC-
HD3 ngay 07/6/2022.
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I1. KET QUA NGHIEN CcU'U
3.1. Panh gia do chum

Bang 1. Két qua thu’c nghlem danh gia dé chum cua phtra’ng phap xét nghiém ELISA
dinh luong néng dé khang thé chéng SARS-CoV-2 trén mdy mién dich ban tu dong

CVi% | CVb% | SDexn |[CV%PXN| T C | CV%NSX | Gia tri xac nhan
Muc 1 16.31 14.28 4.42 21.41 3.82 ] 9.35 7.31 11.43
Mdc 2 16.78 10.69 18.24 19.37 24 [39.36 7.31 9.36

CV% phong xét nghiém cta mdc néng d6 1 va 2 lan lugt la 21.41 va 19.37. Ca hai gia tri CV%
nay déu cao han gia tri xac nhan & mdc nong do6 1 la 7.31 va mific nong do 2 la 7.31.

3.2. banh gia do dang

Bang 2. Két qua thuc nghiém danh gla dé dung cua xét nghiém ELISA dinh luong néng
doé khdng thé chéng SARS-CoV-2 trén mdy mién djch ban tu déng

Két qua Mirc 1 Murc 2

Trung binh thuc nghiém 20.64 94.17
D6 léch chuan thuc nghiém_SD 4,08 16,91

Sai sd cua trung hinh_S £ 0,82 3,38
Gidtrit 2,797 2,797

SD vat liéu tham chiéu_=> Pzn amn 4,00 16,00
D0 khong dam bao do U 4,083 16,35

Khoang tin cay 18,34 — 22,93 84,71 — 103,62
Khoang xac nhan 9,22 — 32,06 49,418 — 138,922
Gia tri an dinh cla vat liéu 20 80

Két qua thu dudc gia tri 4n dinh clla mau QC
la 20 & mic 1 va 80 & muc 2; ca hai gia tri an
dinh cta vat liéu tham chi€u déu nam trong
khodng gidi han xac nhan (9,22 - 32,06 va
49,418 — 138,922). Vay thuc nghiém cho thay dé
ddng cua phuaong phap trong phong xét nghiém
dugc xac nhan phu hgp véi cong bd cia nha san
xuat. Tuy nhién gia tri an dinh & mdic 2 c6 nbng
doé 80 U/ml khong ndm trong khoang tin cay
(84,71 - 103,62).

3.3. Panh gia khoang tuyén tinh

Bang 3. Bang danh gia dé tuyén tinh
phuong phap xét nghiém ELISA dinh luong
ndng dé khang thé chong SARS-CoV-2 trén
may mién dich ban tu déng

S6 thir ty | Gia trj mau | 29 hap thu sau khi
mau Cal | Cal (U/mi) | TV nén (do G budc
soéng 450nm)

Mau 1 5 0.035

Mau 2 20 0.420

Mau 3 80 1,059

Mau 4 320 1321

Mau5 640 1.760

Mau 6 1000 3.567

Hé s tugng quan r2=0.956 nam trong khoang

0.95 dén 1.Vi véy c6 su tuang quan tuyén tinh gilra
g|a tri do du‘dc va gia tri thuc cla mau

Biéu dé 1: Biéu dd biéu dién su tuyén tinh cla
Xét nghiém phuong phdp xét nghiém ELISA dinh
luong ndng dg khdng thé chéng SARS-CoV-2
trén mady mién djch ban tu dong

Biéu d6 cho thdy dudng biéu dién su’ tuyén
tinh cua xét nghiém phuong phap xét nghiém
ELISA dinh lugng ndng dd khang thé chdng
SARS-CoV-2 trén may mien dich ban tu dong la

mot dudng cong c6 phuong trinh y = (A-
D)/(1+(x/C)~B)+D
Trong dé: A: -0.261; B: 0.54;, C:

16668417857.105; D: 939.352

Khoang tuyén tinh dugc kiém tra tir 5 U/ml
dén 1000 U/ml

3.4. Xac nhan khoang tham chiéu

Bang 5. Kiém dinh Shapiro-Wilk cho 20/20 ngudi co gid tri néng dé khang thé nam
trong khoang tham chiéu cua hang da céng bé (>22U/ml)

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Két qua .196 20 .043 914 20 .075
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Biéu do 2: Biéu dién 18/20 mau tao nén
khoang gia tri tham chiéu (117,64 —
11243,15 U/mi)

C6 20/20 mau c6 két qua nam tao thanh
phan phdi chudn. Véi ¢& mAau 13 20 (<50 mAu) ta
s dung kiém dinh phan phéi chuén Shapiro-Wilk
cd giad tri sig = 0.075 (>0.05) chi’ng t6 phan
phdi gia tri khdng thé chéng SARS-CoV-2 cla 20
ngudi tinh nguyén tham gia (cé dd tudi tir 18-25)
tao nén modt phan phéi chudn. Khoang tham
chi€u nghién ciru 117,64 — 11243,15U/ml. Gia tri
trung binh cta 20 mau la 5260,5U/ml

IV. BAN LUAN

DO chum cla phuong phdp xét nghiém
ELISA dinh lugng nbng dd khang thé chdng
SARS-CoV-2 trén may miéen dich ban tu dong
trong nghién cltu dudc xac nhan la chua phu
hgp v@i gia tri cong bo cua nha san xuat. Trong
qua trinh thuc hién do do6 chum cua phuadng
phap ELISA, cé thé do quy trinh thuc hién xét
nghiém con mot s6 yéu t6 ky thuat chua dugc
tudn thu chat ché: Ki thudt cla ngudi thuc hién
chua 6n dinh; hé théng doc két qua iMark
microplate absorbance reader chua dudc bao tri
thudng xuyen da dan dén sai s6 cho két qua
doc. Néu cé diéu kién t6t nhat phong xét nghiém
nén trang bi va s’ dung pipet da kénh nham
dam bao thdi gian U la bdng nhau tai cac giéng
phan ('ng. Hé théng doc khéng 8n dinh ciing 1a
mot nguyén nhan lam anh hudng dén do chum
cla phan (ng, can bao tri may doc thudng
Xuyén va trong thdi gian stif dung khong bat may
qua lau d& dam bao tudi tho bd phan do quang
trong may. Khi so sanh vdi nghién cltu cta Ta
Thanh Van khi danh gia phuang phap va gia tri
ldm sang cua xét nghiém Anti-SARS-CoV-2 trén
hé thdng may tu dong Roche Cobas E801 nam
2020 da chi ra xét nghiém phat hién khang thé
tong s6 chdng lai protein N clia SARS-CoV-2 sl
dung bé kit Elecsys Anti-SARS-CoV-2 trén may
Cobas e801 c6 d6 chum, d6 dac hiéu phu hgp
vGi cdng bd cla nha san xuat [1] do phuadng

phap clia nhém nghién ciu thuc hién trén may
ban tu dong, thém vao dd ki thudt ELISA phu
thudc phan I6n vao ki thuat cia ngudi thuc hién,
khién d6 chum bi anh hudng dan tGi két qua
chua phl hgp vdi gia tri nha san xuat dua ra.

Khi thuc nghiém, nhdm nghién clu da sur
dung dudng chudn dugc 1ap bang phan mém
tich hgp theo may thay vi st dung dudng chuén
xay dung trén nhitng phan mém khac véi hiéu
qua do thap han. Trong khi xay dung dudng
chudn can thuc hién cac budc xét nghiém theo
ding thiét k& cia nha san xudt d€ dat hiéu qua
cao nhat. Theo cac budc clia CLSI khi thiét Iép
khoang tuyén tinh khdng can thuc hién do mau
trang (mau Blank) nerng khi thuc hién ki thuat
ELISA bat budc ngudi thuc hién pha| chay mau
trang Nhém nghién clru thay rang viéc chay
mau trang la quan trong dé viéc xay dung dudng
chudn chinh xac ‘hon do dac thu ki thuat ELISA
va theo hudng dan nha san xuét, loai bo cac sai
s6 cua hé théng, khién két qua do chinh xac han
(khi khdng chay mau trang cac gia tri Cal s& co
do hap thu cao hon vi chua trir gia tri nén dan
dén sai s két qua do), kiém soét nhiém chéo khi
thuc thuc hién ki thuat. B

Vi cd mau 1a 20 (<50 mau) ta si dung kiém
dinh phan phdi chuan Shapiro-Wilk c6 gia tri
sig=0.075 (>0.05) ching té phan phdi gia tri
khéng thé chéng SARS-CoV-2 ctia 20 ngudi tinh
nguyén tham gia (cd dd tudi tir 18-25) tao nén
mét phan phéi chuén (Bi€u do 1). Viéc thu thap
mau la ngau nhién va gia tri tham chi€u nay chi
c¢d y nghia tham khao cho phuong phap xét
nghiém. Lugng khang thé trung binh cla quén
thé nay co gid tri 1d 5260,5 U/ml va 100% ddi
tugng tham gia nghién clfu c6 khang thé SARS-
CoV-2 ton tai trong mau khi so sanh véi két qua
Catharina Gerhardsa va cong su da danh gia vé
ddng luc hoc khang thé chéng SARS-CoV-2 va
cac ddc diém 1am sang sau khi diéu tri bénh da
chi ra rang cac két qua chu’ng minh hiéu gia
khang thé khang SARS-CoV- -2 én dinh va do dé
cd thé cho thdy kha ndng mién dich 1au dai vi cac
doi tugng tham gia nghién cru da tiém du 3 mi
vaccine va dd médc SARS-CoV-2 cach thdi diém
I&y mau la hai thang [3]. Viéc dua ra gia tri tham
chiéu nay dé xac nhén gid tri s’ dung cla
phudong phap xét nghiém va chua cd gia tri trong
viéc nghién clru ndng dd khang thé trong cong
dong vi can moét s6 lugng mau Ién hon cling nhu
can nghién clru thém vé nhiing yéu t6 tac dong,
anh hudng dén lugng khang thé khang SARS-
CoV-2 trong cong dong.
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V. KET LUAN

T két qua nghién clru “Xac dinh gia tri s
dung clia phucng phap xét nghiém ELISA dinh
lugng ndng do khang thé chdng SARS-CoV-2
trén may mien dich ban tu dong tai trudng Dai
hoc Y té€ cong cdng ndam 2022.” cho thay: Do
ddng, khoang tuyén tinh, khoang tham chi€u cua
phuong phap phu hgp véi cong b cia nha san
xuat, d6 chum chua phu hgp véi cong bo cua
nha san xuat tai Trung tdm Xét nghiém Trudng
Pai hoc y té€ cong cong.

VI. KIEN NGHI

Khi thuc hién xac nhan gia tri sir dung cla
cac phudng phap xét nghiém dinh lugng béng
may ban tu dong tir thuc tien nhém nghién clru
thdy rang: Viéc dao tao cho ngudi thuc hién ki
thuat vé mat quy trinh, thao tac thuc hién la rat
guan trong can tap huan ki thuat vién vé mat ki
thuat trudc khi thuc hién qua trinh xac nhan gia
tri sir dung. Viéc tuan thu quy trinh, thiét ké cua
xét nghiém phai tuan thu theo dung hudéng dan
clia nha san xudt nhdm danh gia chinh xac gia tri
st dung cla KIT xét nghiém, tuyét d6i khong
thay déi quy trinh xét nghiém nha san xuét dua
ra vi ta phai danh gia cac théng s6 clia nha san
xudt va so sanh cac thong s6 phong xét nghiém
vdi thdng s6 nha san xudt dua ra theo quy trinh
CLSI. Cac cong thuc tinh toan d6 chum, do
dang, khoang tuyen tinh, khoang tham chleu €
thay doi khi cd su thay déi vé s6 lugng mau,

thiét k€, phuang phap xét nghiém, nguodn kinh
phi,... Vi vay, khi thuc hién xac nhan gia tri s
dung cla perdng phap xét nghiém can linh hoat
khi nghién clru, ap dung hudng dan CLSI dé phu
hgp diéu kién thL_rc t€ cta phong xét nghiém.
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PHAN TiCH MOT SO YEU TO NGUY CO'
TREN BENH NHAN POT QUY NAO DU’O'1 45 TUOI

Nguyén Hai Linh', Nguyén Vin Tuyén', P§ Pirc Thuin?

TOM TAT

Muc tiéu nghién ciru: khao sat mot s6 yéu t6
nguy G va phan tich mdi lién quan trén bénh nhén
dot quy ndo dudi 45 tudi Péi tugng va phu’dng
phap nghién cru: nghién ciu “bénh-chiing”, mo ta
cat ngang 130 ddi tugng dot quy nao chia hai nhom tor
dudi 45 tudi (nhém ngh|en clfu) va trén 45 tudi (nhom
ching) tai khoa D&t quy ndo- Bénh vién TWQD 108 va
bénhvién quan y 103. Két qua nghién cilru: Tién sl

1Bénh vién Trung uong Quéan doi 108
2Bénh vién Quén y 103 B
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bénh ly thuGng gap nhat la tang huyét ap (42,4%);
ubng rugu va huat thude 1a (18,2% va 25,8%); nhom
bénh ly suy tim, bénh cg tim, hep van 2 13, rung nhi
chiém 12,1%; bénh khac (r0i loan dong mau/
Moyamoya) la 7,5%; tién st khoée manh la 36,4% - su
khac biét cd y nghia thdng ké so vd&i nhom ching.
Tuan tha diéu tri tang huyét ap trudc nhap vién cd
nguy cd doét quy thap hon 0,177 lan [OR=0,177;
(0,047-0,663), 0,006] so vdi khong diéu tri. Nghién
rugu, thudc Ia c6 nguy cd cao hon 3,354 va 3,462 lan
so VGi nerng ngudi khong st dung. Béo phi (dua trén
chi s6 BMI) G nhoém ngh|en clu cao han nhém chiing
p<0,05. K€t luan: Cac yéu t6 nguy cg thay doi dugc
chiém ti Ié cao trong dot quy ndo dudi 45 tudi, khong
tuan tu diéu tri va 16i song khong lanh mach l3m tang
nguy cd dot quy ndo. Tur khoa: dot quy ndo, dudi 45
tudi, yéu t6 nguy cd



