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Xacdinh d6 chum, do dung cta xét nghiém dinh lwong
hsCRP bang phwong phap mién dich do d6 ductrén hé
théng Architect c8000 tai Bénh vién Nhandan 115

Van Huynh Thu Thao" va Pham Thj Mai’
‘Bénh vién Nhén dén 115
*Trwdong Pai hoc Quéc té Hong Bang

TOMTAT

Muc dich: Bdnh gid dé chum va d6 dung cua xét nghiém dinh lwong hsCRP trén hé théng Architect
c8000 béng phwong phdp mién dich do dé duc. Vat liéu va phwong phdp nghién ctru: Nghién curu thue
nghiém theo huwdng ddn EP15A3 cua CLSI, st dung vat liéu ndi kiém véi hai mirc ndng dé clia hdng
Technopath va Abbott. Két qua: Hé sé bién thién cliia phong xét nghiém & QC1va QC2 (2.89% va 0.61%)
déunhd honsovdi%CVcianhasdnxudt(4.66%va1.62%). Gidtritrung binh quan sdtkhéngnamtrong
khodng xdc nhdn nhung dé chéch wdc tinh nhé hon dé chéch cho phép (QC1: 10.32% < 25.53%,; QC2:
4.26%<25.53%). Két ludn: D6 chum va dé ding cua xét nghiém hsCRP duwoc xdc dinh va cé thé dwa vao

sdungthuong quy.

Tirkhoa: do chum, dé dung, EP15A3, hsCRP

1. DAT VAN BE

Bénh tim mach Ia nguyén nhan tl& vong hang dau
trén toan thé gidi. Theo sé liéu ndm 2019 cia WHO
céng bd 10 nguyén nhan t&r vong hang dau (chiém
55% trong s 55.4 triéu ca t& vong trén toan thé
gidi), trong d6 cd lién quan dén bénh tim mach[1].
Tai Viét Nam, xu hudng tlr vong do bénh tim mach
dang ngay cang tang[2]. hsCRP la ddu dnsinh hocly
tudng cla tinh trang viém dé dy dodn rui ro bénh
timmach[3].

Bénh vién Nhan dan 115 la mot bénh vién dwoc
phan tuyén chuyén sau trong diéu tri cac bénh ly
tim mach nén xét nghiém hsCRP duwoc chi dinh
ngay cang nhiéu. Hé thong Architect c8000 la thiét
bi d& dinh lvgng cac xét nghiém héa sinh 1am sang,
trong d6 hsCRP |a xét nghiém méi dugc trién khai.
Do d0, viéc danh gia lai cdc théng s6 cla nha san

Bang 1. Chat liéu nghién clru

xuat d3 cong bd 1a can thiét nham dam bao dé tin
cay clhia xét nghiém, trong dé c6 d6 chum va dé
dang. ViénTiéu chudn LAm sang va Xét nghiém Hoa
Ky (CLSI) d3 xay dung hudng dan EP15A3 danh gia
do chumva do dung véiquy trinh ki thuat don gian
nham tiét kiém t8i da cadc ngudn lwc nhuwng két qua
xét nghiém van ddm bao[4]. Nghién cru nay dwoc
tién hanh véi muc tiéu danh gia dd chum, dé dang
cua xét nghiém hsCRP trén may Architect c8000
theo huwéng dan EP15A3 clia CLSI.

2.D01 TUQNG VA PHUO'NG PHAP NGHIEN CU'U
2.1.Chatliéu nghiénctru

Mau kiém tra chdt lwong (QC) clia hdng Technopath
va Abbott vdi 2 mirc ndng d6 gdbm: Multigent CRP
Control HS (QC1) va Mutichem S Plus (QC2).

Tén chat liéu nghién cliru Gia tri Lot Han st&r dung | Hang sdn xuat
Multigent CRP Control HS (QC1) 0.5(0.4-0.6) 30036Y600 | 31/01/2025 Abbott
Mutichem S Plus (QC2) 9.39(7.51-11.3) | 12505222 | 31/10/2024 Technopath
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2.2. Thiét bjvahéa chat sir dung

Hé théng Architect ¢c8000 dwoc sit dung dé do

hsCRP theo nguyén Iy mién dich do dé duc.Thudc

th&r CRP Vario cia hdng Abbott.

- Dia diém va thoi gian nghién ctu: Khoa Xét
nghiém, Bénh vién Nhan dan 115 tir 04/2024 dén
07/2024.

2.3. Phurong phap nghién ctru

Nghién ctru thyc nghiém trong phong xét nghiém
(PXN). Nghién ctru str dung cung mot thye nghiém
dé danh gia dé chum va d6 ding cla phuwong phap
xét nghiém theo huéng dan EP15A3 clia CLSI. Phan
tich 13p l1ai 5 [An mot ngay va tién hanh trong 5 ngay
lién ti€p cho ca hai loai QC1 va QC2. Cudi cung thu
duwoc 25 két qud cho mbiloai QC.

2.4. Thycnghiém danh gia do chum

D6 chum 1a dd gan nhau giita cac chi sé hodc gia tri
dai lwvgng do dugc bang phép do 13p lai trén cling
mot ddi twong hodc trong cung diéu kién cu thé.
D6 chum chi mirc dd dao ddng clia cac két qud thir
nghiém déc lap quanh trigia trung binh[4].

2.5.Phuwong phap xtr ly sé liéu

*Panh gid d6 chum (theo huéng dan EP15A3) gdbm

4 budc:

+Buwdc 1: Tim gid tri ngoai lai Id nhi¥ng gid tri ndm
ngoaigidihan Grubbs.

Gidi han Grubbs (Grubbs'limit). dugc tinh theo

congthilrcsau:

Grubbs'limit = Mean + G x SD

Trong d6: Mean la gid tri trung binh cta cac sé liéu
thu dugc bao gdm ca gia tri ngoai lai, G 13 hé s6
Grubbs tra tlir bang Grubbs trong EP15A3, SD |a do
l&ch chuan cta sé liéu bao gbm ca gid tri ngoai lai.
+ Bwdrc 2: Udc tinh dé chum st dung phén tich
phuong sai mét chiéu (ANOVA)
Tinhténgcacbinh phwong (Sum of squares-SS),
bac ty do (Degrees of freedom DF), binh
phuwong cda trung binh (Mean squares - MS)
gitra cac lan chay (SS1, DF1, MS1) va trong lan
chay(SS2,DF2, MS2).
Tinh phwong sai gitta cac Ian chay V, va phuong sai
tronglanchayV,:

V,= MS2
V, = (MS1-MS2)/n, (n, lan chay: n = 5)
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+Bwdc 3: Tinh dé Iéch chud@n trong lan chay (S,), d6
léch chuédn gitra cdc lan chay (S,), d6 léch chudn
cuaPXN (S,,).

SR:\/EI
SB = \/V_Br

Chuyén SD sang CV% vdi:
CV,=(S,x100)/Trungbinh,
CV,=(S,x100)/Trung binh,
CV,,=(S,.x100)/Trung binh.

+Budc4: BDdnh gid két quéd

D6 chum wéc tinh ca PXN nhd hon hodc bang do
chum ctia nha san xuat (NSX) cdng b6 thi d6 chum
cla PXN dwocxacnhan.

D6 chum cta PXN I&n hon d6 chum cda nha san
xuat cong bd thi can tinh gidi han xdc nhan trén
UVL (Upper verification limit).

Tinh UVL gbm: Xac dinh bac tu do df cho d6 1ap lai
va d6 khong chinh xac (df, va df,,)

df,=N—k (trong dé: N1asé lanldplai, k=n_lasé [an
chay). Hé s6 F ca UVL, cho dd ldp lai dwoc tinh
toan theo df, trong EP15A3. V&i do khoéng chinh
xaccda PXN cantinh p cha NSX

p = SD,, (NSX) /SD, (NSX) = %CV,, /%CV.,. Tra hé s&
df,, (dwavao p vaso lan chay). H& sé F cia UVL cho
dotaildp dugctinhtoantheodf, trong EP15A3.

Gidi han xac nhan trén UVL = F x SD,,, (NSX) hodc
UVL,, = Fx%CV,, (NSX).

Néu do 13p lai va dd khéng chinh xac cia PXN nho
hon hodc bang UVL thi d& chum ctia NSX cong bd
duocxacnhantrong diéu kién cia PXN.

D6 chum thuc nghiém I&n hon gidi han xac nhan
UVL thi PXN can thuc hién hanh déng khac phuc
tién hanh thuc nghiém phan tich lai.

Thuc nghiém danh gid do dung: D6 dung la khai
niém chi mrc dd gan nhau gitra gid tri trung binh
cla két qua thir nghiém va gia tri thuc hodc gia tri
duoc chap nhan |3 dung. D6 dung thuwdng duoc
diénta bang do chéch (bias).

*Panh gia d6 dung (theo huwéng dan EP15A3) gom
7 budc:

+ Bwdc 1: Tinh sai s6 chudn cua trung binh téng
thé (sex):

seg=\/

2 nRep-1, >
Run [Swi. (—n Re p ) Sk}
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Trong dé:

- nRun 1a sé [an chay trong thir nghiém va nRep 13
s61an 13p lai cho mbilan chay.

- S, d6 khong chinh xac trong PXN, S, d6 lap lai
trong PXN.

+ Budc 2: Sai s6 chudn cla gid tri dich (se,,,): Dugc
giadinh=0khislrdungvatliéulaQC.

+ Bwdc 3: Tinh sai s6 chudn két hop trung binh va

TV, se.
se, =V seZ + sefy

Dose,,=0nénse, = sex
+Buwdc4: Tinhbactwdo két hop df.:
dfz =nRun-1
Khise,, =0, thidf.=df;
+Buwdc5: Thiétlap hé s6 nhdn m:
V&iphép thir Student's xac suatla 0.9875 (diéu nay
twong ng véi mirc do tin cay la 95%) va df

m = t(0.9875; df.)

3. KET QUA NGHIEN cU'U
3.1. Xac nhan do chum

+Buwdc 6: Tinh khodng xdc nhén:

VI=TV (mxse)

Trong d6 TV la gia tri dich, twong rng v&i gia tri
nong dd mau QC d3 biét.
+Buwdc 7: Ddnh gid két qua
Né&u trung binh s liéu thuc nghiém (X) nam trong
khoang xac nhan cta TV thi do ddng cia PXN duoc
xac nhan phu hop véicdng bd clia NSX.
Néu khdng, can tién hanh tinh d6 chéch (Bias) va so
sanh vdi do chéch tdidacho phép (B*), trong d6 B*
duoc 1ay tir ngudn bién thién sinh hoc[5]. D6 dung
duoc xac nhan khi Bias < B*. Truong hop Bias > B*
thicanlién hé vdinha san xuét.
*—TV

TV

Bias=x-TV hoéc%Bias=%x100= X100
XU ly s6 liéu: SO liéu dwoc thu thap x Iy bang phép
kiém ANOVA trén Microsoft Excel 2016 va cc cong
thirctinh todn trén Microsoft Excel 2016.

Bang 2. S6 liéu thyc nghiém thu dwoc va xac dinh gidi han Grubbs

QC1 (0.5 mg/L) QC2 (9.39 mg/L)
Lap lai Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay
1 2 3 4 5 1 2 3 4 5

1 057 | 056 | 058 | 055 | 0.55 | 9.00 | 9.04 | 895 | 897 | 899

2 058 | 054 | 055 | 052 | 054 | 899 | 893 | 9.00 | 9.04 | 8.96

3 056 | 056 | 0.56 | 053 | 054 | 894 | 887 | 893 | 897 | 8.98

4 053 | 054 | 056 | 054 | 054 | 9.01 | 891 | 9.03 | 9.06 | 9.08

5 056 | 055 | 055 | 055 | 0.58 | 899 | 9.05 | 895 | 9.09 | 9.03
Mean 0.55 8.99
SD 0.02 0.05
%CV 3.6 0.6

Nhan xét: Gid tri trung binh, d6 léch chudn va hé s
bién thién duogc tinh cho QC1 va QC2, gidi han
Grubbs duwoc tinh tir trung binh va dé l1éch chuan,

str dung hé sé Grubbs (G = 3.135). Cac két qua déu
nam trong gidi han Grubbs nén khéng cé k&t qua
nao bjloaibd.

Bang 3. Bang két qua phan tich phuong sai mdt chiéu ANOVA

mg/L

Qc1

Qc2

N 25

25
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mg/L Qc1 Qc2
MS1 (between) 0.000414 0.003574
MS2 (within) 0.000214 0.00283
No 5 5
Vg (between) 0.0000 0.0001
Vw (within) 0.00021 0.00283

eMs1: Binh phurong cuda trung binh giita cdc Ian chay; eMS2: Binh phwong cua trung binh trong lan chay;
eV,: Phuong sai gita cdc lGn chay; eV, : Phurong saitrong lGn chay.

Nhan xét:

- Phuongsaigiira caclan chay (V,) ciaQC1va QC2 lan lwgt1a 0.0000 va 0.0001.
-Phuongsaitronglan chay (V,,) cilaQC1vaQC2 lan lwot1a0.00021 va 0.00283.

Bang 4. K&t qua so sanh dd chum cda PXN vé&i cong bd cliia NSX

Trung Do chum chia PXN
Qc binh N Do l1ap lai Danh | Hé so bién thién cia PXN | panh
(me/L) CVr or | UVlk | 8@ | cVw | ow | UVLw | sid
QcC1 0.55 25 | 2.65% 4.0% 5.24% bat 2.89% | 4.66% 6.20% bat
Qc2 8.99 25 | 0.59% | 1.30% | 1.70% bat 0.61% | 1.62% 2.22% bat

oCV,: Hé s6 bién thién trong Ian chay cia PXN; ec,: Hé s6 bién thién trong Ian chay cia NSX; eUVL,: Gidi
han xdc nhdn trong lén chay; eCV,,: Hé s6 bién thién clia PXN; ec,,: Hé s6 bién thién cua NSX; eUVL,,: Gidi

han xdcnhén cua PXN.

Nhan xét:

-QC1cdCV,vacCV,, 1a2.65%va2.89% (thdp hon cong bd cia NSX [an lugt 13 4.0% va 4.66%).
-QC2c6CV,valV,, 1a0.59%va 0.61% (thdp hon so vdicong bb ctia NSX [an lwgtla 1.30% va 1.62%).
- Do hé s6 bién thién déu thap hon céng b clia NSX nén khdng can tinh gidi han xac nhan cho dé chum

trong thuc nghiém nay. Kétqua dod c

3.2. Xac nhan do dang
Bang 5. K&t qua danh gid d6 dung

hum dwocxacnhan.

QcC1 Qc2
X thue nghiem 0.55 8.99
SDthu‘c nghiém 0.02 0.05
Sai s6 chudn cua trung binh tng thé se; 0.0041 0.0120
Sai s6 chuan clda gia tri dich serw 0 0
Sai s6 chuan két hop se. 0.0041 0.0120
Bac ty do két hop dfc 4 4
Hé s6 nhan m=t 3.495 3.495
Khodng xac nhan VI 0.486 -0.514 9.348 —9.432
DO chéch udéc tinh (% B) 10.32 4.26
D6 chéch cho phép (%B*) 25.53 25.53
Panh gia bat Dat

Nhan xét: Gia tri trung binh quan sat & ca 2 mirc QC déu nam ngoai khodng xac nhan nhung d6 chéch uéc
tinh nhd hon do chéch cho phép (QC1: 10.32% < 25.53%; QC2: 4.26% < 25.53%) nén do dung cla xét

nghiém dugcxacnhan.
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Bang 6. So sanh d6 chéch wdc tinh vai tiéu chuan chap nhan

Chat Téi wu Mong muén Téi thiéu
phan Mtrc | Bias | CVintra | CVinter <0.125 <0.25 <0.375
, Qc (%) (%) (%)
tich \/CViz‘Ltra + CVi%Lter \/CVizltra + CVi%lter \/CVizltra + CVi%lter
hsCRP Qcl | 10.32 49.70 | 89.23 12.77 25.53 38.30
QC2 | 4.26

oCv,..: Bién thién sinh hoc trong mét cd thé; eCV., : Bién thién sinh hoc giita cdc cd thé (hai théng sé duoc

intra® inter*

tham khéo tirtrang web cta Westgard).

Nhan xét: Do chéch vwdc tinh @ mirc QC1 13 10.32%
vamuirc QC2 13 4.26% déu dat mirc t6i wu so vditiéu
chudnchapnhan.

4.BAN LUAN

DE dadm bao két qua xét nghiém chinh xac va hdi nhap
mang luwdi kiém chuan xét nghiém trong khu vurc va
thé gidi, nhiéu PXN da ap dung hudng dan cta CLSI
v&i cac phién ban khac nhau. Nghién ctu ca ching
t6i 4p dung phién ban EP15A3 dé danh gia d6 chum
va d6 dung clia xét nghiém hsCRP trén hé thong may
Architect c8000 vi tinh don gian, dé 4p dung va tiét
kiém thoi gian hon so véi cac phién ban trudce[4].

Trong nghién clru cta chung téi, két qud thuc
nghiém dénh gid do6 chum cho thay dé Idp lai cua
QC1vaQC2lanlwotla 2.65% va 0.59% (so v&i %CV
clanhasanxuatla4.0%va 1.3%). Twong tu két qua
hé sé bién thién cla phong xét nghiém & QC1 va
QC2 la 2.89% va 0.61% (so v&i %CV cla nha san
Xuat 12 4.66% va 1.62%). K&t qua dd chum & 2 mirc
ndng dd déu nhoé hon tiéu chudn ma nha san xuat
khuyén cdo.

Trong nghién ctru ctia Sang Wook Oh va céng sy [6]
da dinh lwong hsCRP trong mau toan phan bang
phuong phép séc ky mién dich huynh quang. Két
qua cho thay hé sé bién thién trong va gilra cac lan
phan tich (CV%) lan luvot 1a nhé hon 3% va nhé hon
5% trong khoang nong d6 0.5-20 mg/L.

Nghién ctru cia Roberts va cdng su[7] da danh gia
9 phuong phap hsCRP trong dé phuong phap cla
cdc hang Diagnostic Products Corporation,
Kamiya, Olympus va Wako cé hé s6 bién thién
(CV%) ldn hon 10% & mircnéng d6 0.15 mg/L.

Nghién ctru ctia Roberto Dominici va cong suw[8] da
phan tich hsCRP bang phuwong phap mién dich do
dd duc trén thiét bi Modular cho thay hé s bién
thién ndm khodng tir 1.8-2.3%. Twong ty nghién
ctru clia Berrahmoune va céng su[9] cling d3 phan
tich néng do hsCRP trén mdy Nephelometer BN Il

Hong Bang International University Journal of Science

bang phuong phap mién dich do dd duc cé hé sd
bién thién trong va gilta cic [an chay lan luvot 13
3.2%va6.1%.

Tir nghién cru cla céc tac gia trén cho thay cling
dinh lwong hsCRP bang phuong phap mién dich do
dd duc, két qua nghién ctru cla chidng tdi co hé sd
bién thién twong tu hodc nhé hon. Tuy nhién so
sanh nay chi mang tinh chat tvong déi do cac thiét bi
khac nhau va ndng d6 chat chirng cling khac nhau.

Két qua thuc nghiém danh gid dé dung cho thay gia
tri trung binh quan sat nam ngoai khoang xac nhan
nhwng do chéch udc tinh nhd hon dé chéch cho
phép (QC1: 10.32% < 25.53%; QC2: 4.26% <
25.53%). D6 chéch uwdc tinh & cd hai mirec QC déu
dat mirc t6i wu so vditiéu chudn chip nhan.

Tai Viét nam d3 cé nhiéu nghién ctru dénh gia do
chum, d6 dung cta mdt sé xét nghiém hda sinh
[10, 11] , nhung chua cé nghién ciru nao vé dd
chum va dé dung cda xét nghiém hsCRP trén hé
théng may Architect c8000. Twong ty nhu két qua
danh gia d6 dung cta hsCRP trong nghién ctru cla
chuiing t6i, tac gia Thai Thuy Duong cung cdng su
[11] cling cho thdy m6t s6 chisé hod sinh do trén hé
théng Roche Cobas 6000 nhuw AST, Creatinine,
Protein toan phan, Urea cd gia tri trung binh quan
sat nam ngoai khoang xac nhan & ca 2 mrc QC1 va
QC2. Tuy nhién tac gia cling d3 tinh d6 chéch wdc
tinh dé so sanh va&i dd chéch cho phép. K&t qua 13
d6 dung vin duwoc xac nhan. Nghién ctu cla Lé
Hoang Bich Nga va cong su[10] cling cho thay két
qua dinh lvong glucose mau bang may Accu-chek
Inform Il ¢é gia tri trung binh do dwoc ndm ngoai
khodng xac nhan nén can tién hanh tinh d6 chéch
va so sanh vdi d6 chéch chap nhan. Két qua thuc
nghiém dé dung dwoc xac nhan.

5.KETLUAN

D6 chum, d6 diung cla xét nghiém dinh lwgng
hsCRP trén hé thdng Architect c8000 bang phuong
phap mién dich do dd duc phu hop vdicong b6 clia
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nha san xuat va cé thé dua vao quy trinh sir dung
thudng quy nham danh gid sém nguy co'tim mach
taiBénhvién Nhandan 115.

LO1CAMON
C4c tac gia xin cdm on Khoa Xét nghiém, Bénh vién
Nhan dan 115 d3 ho tro ki thuat cho nghién ctru nay.
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ABSTRACT

Van Huynh Thu Thao and Pham Thi Mai

Objective: Confirm the precision and trueness of the hsCRP quantitative assay on Architect c8000 system by
turbidimetric immunoassay. Materials and methods: The method was an experimental study according to the
CLSI EP15A3 guideline, using internal control materials with two concentrations of Technopath and Abbott.
Results: The laboratory coefficients of variation in QC1 and QC2 (2.89% and 0.61%) were both lower than the
manufacturer's %CV (4.66% and 1.62%). The observed mean values were not within the validation range but
the estimated bias was smaller than the allowable bias (QC1: 10.32% < 25.53%; QC2: 4.26% < 25.53%).
Conclusion: The precision and trueness of the hsCRP assay were confirmed and can be put into routine use.
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Received: 17/07/2024
Revised: 20/09/2024
Accepted for publication: 24/09/2024

ISSN: 2615 - 9686

Hong Bang International University Journal of Science



