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ABSTRACT

Objective: To validate the analytical performance (precision, trueness, linearity) and verify the
reference interval of plasma apolipoprotein B quantification on the Cobas® C501 analyzer at Xuyen
A General Hospital for adults aged 41-60 years.

Methods: Analytical validation followed CLSI EP15-A3 and EP06 guidelines, applying biological
variation criteria (TEa = 11.6%, EFLM database). Reference interval verification followed CLSI
EP28-A3c using an outlier-counting approach (acceptance threshold < 10%) in 66 healthy
individuals (25 males, 41 females) aged 41-60 years.

Results: The assay met all acceptance criteria for precision (CVR: 0.92-0.98%, limit < 2.90%,
CVWL: 1.01-1.59%, limit < 3.83%), trueness (%Bias: 1.64-1.71%, limit < 5.80%), and linearity (R =
1.0000, slope = 1.0171; range 19.33-165.00 mg/dL). The manufacturer’s reference intervals were
verified as suitable: 0/24 male samples fell outside 66-144 mg/dL, and 2/41 female samples (4.9%)
fell outside 60-141 mg/dL, both within the acceptance threshold.

Conclusion: The apolipoprotein B assay on Cobas® C501 demonstrates reliable analytical
performance meeting biological variation-based criteria. The manufacturer’s reference intervals
are appropriate for the 41-60 age group at this institution, providing the scientific and regulatory
basis for routine clinical implementation.

Keywords: Apolipoprotein B, analytical validation, reference interval verification, biological
variation, Cobas C501.
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TOM TAT

Muc tiéu: Xac nhén gia tri st dung (d6 chum, d¢ dung, khoang tuyen tinh) va khoang tham chiéu
clia xét nghiém dinh luong apolipoprotein B huyet tuong trén hé théng Cobas® C501 tai Bénh vién
Da khoa Xuyén A cho nhém ngudi 41-60 tudi.

Phuong phép: Xac nhan gia tri st dung theo CLSI EP15-A3 va EP06, sir dung TEa = 11,6% theo tiéu
chi bién thién sinh hoc (EFLM). Xac nhan khoang tham chiéu theo CLSI EP28-A3c trén 66 ngu'oi
khde manh (25 nam, 41 ni¥) do tudi 41-60.

K&t qua: Xét nghiém dat yéu cau vé doé chum (CVR: 0,92-0,98%; CVWL: 1,01 -1,59%; gidi han lan
lwot<2,90%vas<3 83%) do dung (%Bias: 1,64-1,71%; giGi han < 5,80%) va tuyen tinh (R=1, 0000;
slope = 1 0171; khoang 19,33-165,00 mg/dL) Khoang tham chiéu nha san xuat dugc xac nhan phu
hop: hhém nam (n=24) c6 0/24 mau ngoai khoang 66-144 mg/dL; nhém ni¥ (n = 41) cé 2/41 mau
(4,9%) ngoai khoang 60-141 mg/dL, déu dat ngudng chap nhan (<10%).

K&t luan: Xét nghiém dinh lugng apolipoprotein B trén Cobas® C501 dat do tin c@y phéan tich theo
tiéu chi bién thién sinh hoc. Khoang tham chi€u nha san xuét phu ho’p cho nguoi 41-60 tudi tai
bénh vién, cung cap co s& khoa hoc va phép ly dé trién khai xét nghiém nay vao thyc hanh lam sang

thu’o’ng quy.

Tirkhéa: Apolipoprotein B, xac nhan gia trj str dung, khodng tham chiéu, bién thién sinh hoc, Cobas

C501.

1. DAT VAN BE

Bénh tim mach la nguyén nhéan gay tirvong hang dau toan
cauva dang gia tang nhanh tai Viét Nam [1]. Xo vira dong
mach, cd che bénh sinh trung tdm cua nhoi méau cotimva
dot quy, tién trién am tham qua nhidu nam trudc khi biéu
hlen lam sang, khlen giai doan 41-60 tudi trd thanh thai
diém then chot dé phat hién va can thiép sém. Day cling
& nhém tudi duge Hoi Tim mach hoc Viét Nam khuyen
céo tam soat lipid mau dinh ky (nam tir 40 tu0| n t 50
tu0|) Apollpoproteln B (apo B), thanh phan cau trac thlet
yéu ctia VLDL, IDLva LDL, phan anh truc tlep tong s6 hat
lipoprotein gay xo vira lwu hanh trong mau, va da dugc
chiing minh ¢6 gia tri tién lugng nguy co tim mach vugt
trdi so vdi LDL- cholesterol [2-3]. Dac biét, noéng do apo
B c6 su thay d6i theo tudi va gidi tinh, dat ra nhu cau Xac
nhan khoang tham chiéu phu hgp cho nhém 41-60 tudi
tai Viet Nam.

Mac du xet nghlem apo B da duogc trién khai tai mot s8
co sy té lén & Viét Nam, viéc xac nhan gla tri s dung
co hé thong theo tiéu chuan qudc té van con han ché.
Tai Benh vien Da khoa Xuyén A, co s& da khoa tu nhan
tuyén cudi tai Cu Chi, thanh pho H6 Chi Minh, ti€p nhan
hon 2700 luot bénh nhan ngoai trd moi ngay, cé Trungtam
Tim mach va dich vu tdm soét tim mach chuyén biét, xét
nghiém apo B trén hé théng Cobas® C501 dangtrong giai
doan chuan bi trién khai. Theo ISO 15189:2022 va Quyet
dinh 2429/QD BYT, phong xét nghlem bat budc phal Xac
nhan gi4 tri sir dung trudc khi dua vao phuc vu chan doan
[4]. Quan trong hon, hién chua coé cong bd nao thiét lap
khoang tham chiéu apo B tren nguoi khoe ‘manh Viét
Nam; cac khoang tham chi€u clia nha san xuét du’o’c xay
du’ng trén quan thé nudc ngoai, trong khiy van qudc té

*Tac gia lién hé

cho thay khoang tham chi€u apo B khac biét déang ké gitra
cac quan thé do déc diém nhan trac, dinh dudng va (&i
song [5]. Chinh vivay, chung t6i thuc hlen nghién ctu nay
v&i 2 muc tiéu:

1. Xac nhéan g/a tri st dung (dé6 chum, dé dung, [<hoang
tuyen t/nh) cua xét nghiém dinh luong apo B huyét tuong
trén may Cobas® C5017;

2. Xdc nhan khoang tham chiéu xét nghiém apo B & ngu'i
41-60 tubi tai Bénh vién Ba khoa Xuyén A.

2. DOI TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Thiét ké va dia diém nghién c(ru

Nghién cltu cat ngang, tién cltu, thuyc hién tai Khoa Xét
nghiém, Bénh vién Da khoa Xuyén A ti thang 1-12 nam
2025.

2.2. DB6i twgng nghién ctru

- Mau xét nghiém cho xac nhan gia tri s dung (muc tiéu
1): gom mau huyét tuong benh nhan & 2 mdc nong do
(th&p va cao trong khoang tuyen tinh), dugc xac dinh gia
tri an dinh b&i moét phong xét nghiém tu nhan dat chiing
nhan I1SO 15189:2022 va tham gia nhiéu chu’o’ng trinh
ngoai kiém chat lugng, sirdung cuing dongthlet bi Cobas®
C501 va cung phuong phap do d6 duc mién dich; vat liéu
noi kiém thuong mai Randox murc 2 va murc 3 du’dc dung
dé danh gia do dung, Vvdi gia tri muc tiéu (target value) do
nha san xuat cung cap. Cac mau trén khong yéu cau tiéu
chuén lya chon dac biét vé déi tuong.

- Boi tuwgng xac nhan khoang tham chiéu (muc tiéu 2):
ngudi 41-60 tudi khoe manh, dudc ldy mau xét nghiém
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héa sinh tai Bénh vién Da khoa Xuyen A. Tiéu chuén lya
chon: BMI tir 18,5 dén dudi 25 kg/m nhin doi 2 8 gio;
khong cé tién sir dai thao dudng, roi loan lipid mau, tang
huyet ap, bénh tim hoac gan; khong dung thudc ha lipid
mau trong 3 thang gan nhét; khéng hut thudc thudng
xuyén; khong udng rugu bia trong 24 gid trude xét nghiém;
khong mang thai hoac cho con bu.

- Tiéu chuén loai tri: mau huyét tuong duc, tan huyét
hoac vang.

C& mau t6i thiu 20 ca thé khde manh mdi nhém gidi tinh
theo CLSI EP28-A3c [5]. Nghién cltu nay thu thap thuan
tién dugc 25 mau nam va 41 mau n(.

T4t ca cadc mau mau dugc 3y vao budi sang sdm sau khi
d6i tugng nhin déi it nhat 8 gid; dugc ly tm trong vong
30 phut sau khi lay mau, sau dé huyét tuwong dugc tach
riéng va bao quan §-20°C , trong khéng qua 2 thang (theo
quy dinh vé doé_6n dinh mau ‘hang Roche cho xét nghiém
apo B). Mdi mau chi dugc rd dong va phan tich mot [an
duy nhat.

2.3. N6i dung xac nhan gia tri sir dung

- D6 chum (theo CLSI EP15-A3 [6]): 2 mau huyét tugng
bénh nhan & 2 muc nong doé dudc phan tich lap lai 5 lan/
ngay trong 5 ngay lién tiép. Gia tri ngoai lai dugc loai bd
theo kiém dinh Grubbs. Phan tich phuong sai moét chiéu
(ANQVA) udc tinh do léch chuén lap lai (SR) va do léch
chuén tai lap (SWL), tir do tinh hé s6 bién thién lap lai
(CVR SR/X x 100%) va hé sé bién thién tai lap (CVWL
= SWL/X x 100%). Tiéu chi dat: CVR < 0,25 x TEa% va
CVWL = 0,33 x TEa%, trong doé TEa (Total Allowable Error,
téng sai s6 cho phep) clia apo B la 11,6%, ldy tif co s&
dirliéu bién thién sinh hoc EFLM (European Federation of
Clinical Chemistry and Laboratory Medicine Biological
Variation Database) [7].

-Do dung (theo CLSI EP15-A3[6]): 2 mau ndi kiém thuong
mai Randox muc 2 va muc 3 dugc phan tich (&p lai 20 1an
trong cung mot ngay. Vat liéu Randox duagc lwa chon vi
nha san xuat cung; cap gid tri &n dinh theo (6 (lot- specn‘lc
assigned value) riéng cho dong may Cobas® C501, diéu
kién tién quyét dé danh gia do dung theo CLSI EP15-A3
trong trudng hop khong co vat lieu chuén tham chiéu
quoc té (CRM) tuang thich vai phu’dng phap do do duc
mién dich. D chéch dugc tinh theo cong thiic: Bias% =
(Xobs - TV) TV x 100%, trong d6 Xobs latrung binh két qua
do dugcva TV (Target Value) L& gia tri &n dinh nay. Tiéu chi
dat: Bias% < 0,50 x TEa% (tic < 5,8%).

- Khoang tuyén tinh (theo CLSI EP06 [8]): mau bénh nhan
nong do cao dugc pha loéng thanh 5 muc nong do trai
déu trong khoang do dukién, moi mic do lap lai 3 lan. Hoi
quy tuyen tinhy=ax+b du’o’c thiét lap gitra noéng doé do
dugc va nong do ly thuyét. Tiéu chi dat: hé s6 tuong quan
R=0,990; do dbc (slope, a) trong khoangO 97-1,03; hé sb
chan (mtercept D) khong coy nghia lAm sang; va phan du
(residual) tai moi murc phan b6 ngau nhién, khéng co xu
hudng phi tuyén c6 hé thong.

2.4. Ndi dung xac nhan khoang tham chiéu

Thuc hién theo CLSI EP28-A3c [5]. boi tuong dugc phong
vanqua phleuthuthapthongtm(tu0| gidi, nhantrac, tién
st bénh, L8i sdng) trudc khi ldy mau tinh mach. Nong doé
apo B d|nh lugng trén Cobas® C501 bang phu’o‘ng phap
do dé duc mién dich. Két qua dugdc sap xép tang dan,
kiém tra ngoai lai bang hang rao Tukey (Tukey’s fences):
gidi han thap = Q1 - 1,5 x IQR gidi han cao = Q3 + 1,5
IQR. Tiéu chi xac nhan trén moi nhéom (t0| thiéu 20 mau/
nhom) neu <10% s6 mau nam ngoai khoangtham chiéu
nha san xuét > dat; néu 3-5 gia tri ngoai &, thu thap thém
20 mau va danh gia laj (= 36/40 trong khoang > dat); néu>
5gia tri ndm ngoai » can thiét lap khodng tham chiéu méi.

2.5. X ly s6 liéu

S6 lieu dugc xur ly bang phan mém Microsoft Excel.
Thong ké mo ta bao gom trung binh, do l&ch chuan (X =
SD), trung vi va khoang gia tri. D6 chum dugc udc tinh
bang phan tich phuong sai mét chiéu (one-way ANOVA)
dé tach thanh phan within-run va between- run. Khoang
tuyén tinh dugc danh gia bang hoi quy tuyen tinh. Xac
nhan khoang tham chiéu thyc hién theo tiéu chi dém

ngoai lé clia CLSI EP28-A3c nhu m6 ta & muc 2.4.
2.6. Bao dirc nghién ctru

Nghién ctu dugc chap thuén bdi Hoi dor]gDao durc trong
nghlen ctruy sinh hoc Tru’dngDal hoc Qudc té Hong Bang,
s6 319/PCT-HDDD-SPH, ngay 27/10/2024.

3. KET QUA NGHIEN CcUU
3.1. Xac nhan gia tri str dung
Bang 1. Két qua danh gia
dd chum xét nghiém dinh lvgng apo B

Mau 1 Mau 2 Giéi

] han

Théng sé Két Pat/ Két Pat/ chap
qua | Khéng | qud | Khong | nhan

(%) | dat | (%) | dat | (%)

CVtrong cung

(&n do (CVR) 0,98 | bat | 0,92 | bat |=2,90
CVgilracac
EndoCvw) | -89 | Pat | 1,01 | Pat | <383

Gi&i han chdp nhan: CVR < 0,25 x TEa;
CVWL<0,33xTEa (TEa=11,6%)
Ca CV trong cung ldn do (CVR) va CV gilra cac lan do
(CVWL) déu nam dudi gidi han chép nhan tuong u’ng (s
2,90% va < 3,83%), cho thay xét nghlem dat yéu cau vé
do chum.
Bang 2. Két qua danh gia
do dung xét nghiém dinh lwgng apo B

X e Gia tri Gia tri Gidi han
Mcahl%ﬂirgr;cra dich | dodugc | %Bias | chéap
N | (mg/dL) | (mg/dL) nhan

QC2 116,00 117,98 1,71 <5,80%

QC3 165,00 167,71 1,64 <5,80%

Gia tridich la gla tri lot-specific duoc nha san xuét
Randox cung cap cho Cobas® C501. Gi&i han chap
nhén: [%Bias| < 0,5 x TEa (TEa =11,6%)

Bang 2 trinh bay két qua déanh gia d6 dung qua so sénh
gia tri do dugc VO'I gla tri dich cua vat liéu kiém tra chat
lu’dng %Bias clia ca 2 mirc QC2 va QCS déu thap hon
gigi han chép nhan 5,8%, xac nhan xét nghiém dat yéu
cau vé do dung.

Bang 3. K&t qua danh gia
khoang tuyén tinh xét nghiém dinh lwong apo B

Mo | thayer |dodugg | PUSnEtinh | e
(mg/dL) | (mg/dL) quan (R)

1 | 19,33 | 2053

2 | 5550 | 57,45

3 | o218 | 9478 | Y igads’ | 1.0000

4 | 128,58 | 131,80

5 | 16500 | 168,68

K&t qua danh gia tuyén tinh &5 mic nong do trong khoang
19,33-165,00 mg/dL duoc thé hién trong bang 3. Phuong
trinh hoi i quy tuyén tinh thu dugc la y= 1,0171x + 0,9558
vdi hé sd twong quan R =1,0000 (R*=0 9999)
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Biéu dd 1. Twong quan gitra nong doly thuyet va néng
dod do dugc trong danh gla khoang tuyén tinh apo B

Po doc (slope = 1,0171) nam trong khoang chap nhan
0,97-1, 03 va phan tich phan du khéng cho thay Xu hu’dng
phl tuyen co hé thong Xét nghiém dat yeu cau vé tuyén
tinh trong khoang nong do dugc khao sat.
Tiéu chi dat: R 2 0,990; slope (a) trong khoang 0,97-1,03;
phan du phan b6 ngau nhién khdéng cé xu hudng phi tuyen
c6 hé thong.
3.2. Xac nhan khoang tham chiéu apo B & ngudi 41-60
tudi
Nghién ctru khéo sat 66 ngudi khde manh (25 nam, 41 ni)
trong d6 tubi 41-60. Sau khi kiém tra ngoai lai bang hang
rao Tukey (Q1-1,5x1QR; Q3 + 1,5 x IQR), moét mau nam
(apoB=61,96 mg/dL) bi loai, con lai 24 mau nam hgp Lé.
Khong cé mau nir nao bi loai.

Bang 4. K&t qua xac nhan khoang tham chleu apo B

theo gigi tinh (nhém 41-60 tudi)

Nong | Nongdo | NIC | ss
Gidi | | ddtrung thap nhat- XUEt mau
tinh binh cao nhat (mg/ ngoai
(mg/dL) |  (mg/dL) dl_% KTC
Nam | 24 | 88,45 |67,60-109,98 | 66-144 0
. 2
NG | 41 85,29 |57,07-106,28 | 60-141 (4,9%)

KTC: khoang tham chiéu; Tiéu chi dat: s6 méu ngoai KTC
nha sén xuét < 10% (CLSI EP28-A3c)

Bang 4 trinh bay két qué xac nhén khoang tham chiéu
theo tiéu chi dém ngoai L& cua CLSI EP28-A3c. O nhém
nam (n = 24), khong c6 mau nao (0%) nam ngoai khoang
tham chi€u nha san xuét (66-144 mg/dL). O nhom nk (n
=41), c6 2 mau (4,9%) ndm ngoa| khoang tham chiéu 60-
141 mg/dL, thap hon ngudng chap nhan < 10%. Nhu vay,
khoang tham chiéu cua nha san xuét duoc xac nhan phu
hgp chonhom dén s8 41-60 tudi tai co s@ nghién ctru, ddi
vd&i ca hai gidi.

4. BAN LUAN

4.1. Do tin cay clia phuwong phap xét nghiém dinh lwgng
apo B trén Cobas® C501

Phuong phép do dé duc mien dich trén hé thong Cobas®
C501 dat toan b0 tiéu chi hiéu nang phan tich, v&i muic
sai s6 tong thé nam trong gidi han bién thién sinh hoc do
EFLM quy dinh (TEa = 11,6%) [7] Viéc ap dung TEa dua
trén bién thién sinh hoc thay vi tiéu ch| hanh chinh CLIA
(15,9%) phan anh xu hudng qudc té hién nay: yéu cau
phén tich can dugc neo vao déc tinh sinh ly thuc sy cla
chat phan tich, ddm bao sai s6 xét nghiém khong lam mo
bién thién co y nghia lam sang

Dang chuy, ca 3 thong s6 CVR, CVWL va %Bias déu dat
VvGi bién do dv phong dang k&, phan énh hé thong van
hanh 6n dinh va cé kha nang phat hién thay doi nong do
apo B thuc su qua thoi gian diéu tri - mét yéu cau quan
trong khi theo doi dap u’ng véi statin hoac thudc trc ché
PCSKO9 [2]. Sai s6 hé thong thap con co y nghia trong baoi
canh apo B dang tién dan den chuén hda quoc té theo
vat liéu tham chiéu SP3- 07 clla WHO-IFCC, vi day la diéu
kién tién quyét dé két qua co thé so sanh gilra cac phong
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xét nghiém. Khoang tuyen tinh xac nhan tir 19,33 dén
165,00 mg/dL vdi slope gan bang 1 va R =0, 9999 bao
pht hau_hét gia trj lam sang thudng gap, khong can pha
lodng mau, giup don gian héa quy trinh va gidm nguy co
sai s6 do thao tac.

4.2. Khoang tham chiéu va tinh (‘ng dung tai Bénh vién
ba khoa Xuyén A

Khoang tham chiéu nha san xuét (66-144 mg/dL & nam,
60-141 mg/dL @ nlt) dugc xac nhan phu hgop véi quan the
41-60 tudi khde manh taico s&. bay khong pha| la két qua
hién nhién: tai Han Qudc, mot nghién cuiu trén 334 nguodi
trudng thanh khoe manh ghi nhan khoang tham chleu
apo B khac biét so vai thong tin ban dau clia nha san
xuét, budc nha san xuét phai cap nhat lai khoang tham
chisu vao cubi ndm 2022 [9]. K&t qua xac nhan thanh
cong cua nghién ctu nay do dé mang y nghia thuc tién
truc ti€p: bac sitai Bénh V|en Da khoa Xu én A c6 thé st
dung khoangtham chiéu ctia nha san xuat ma khéng can
thiét lap lai tir dau.

Nongdo apo Btrungbinh cianhém nam (88,45 mg/dL) va
nl (85,29 mg/dL) tuong dong vgi dir lidu tir cac quan thé
DBong A khoe manh cung do tudi va thap hon so véi quan
the phuong Tay, phu hgp véi dac diém chuyen hoa lipid
cla nguadi chau A. Su khac biét nho gitta hai gidi la co s@
dé duy tri khodng tham chiéu riéng theo gidi, nhat quén
v&i CLSI EP28-A3c [5].

Bénh vién Ba khoa Xuyén A, vdi han 2700 lugt bénh nhén
ngoai trd moi ngay va Trung tdm Tim mach chuyen biét,
c6 nhu céu cao trong tm soat nguy catim mach &nhém
tui trung nién. Theo dongthuan chuyén gia ctia Hiép hoi
Lipid Hoa Ky (2024), apo B c6 gia tri vuot trdi so véi LDL-C
trong danh gia nguy ca, dac biét g nhém tang triglyceride,
dai thao dudng, béo phi ndi tang hoac khang insulin [10]
- nhitng bénh ly dang gia tdng nhanh va thudng gap trong
quan thé bénh'nhan tai day. Nghién ctru nay cung cap du
cO s@ phap ly va khoa hoc theo ISO 15189:2022 va Quyét
dinh 2429/QD-BYT [4] dé dua apo B vao danh muc xét
nghiém thudng quy tai co sé.

4.3. Han ché cta nghién ctru

C&mau xacnhén khoangtham chiéu (24 nam, 41 niy) dap
(rng yéu cau tdi thiéu cla CLSI EP28-A3c nhu’ng chua du
dephan tich phan nhém tuéi nhdé hon (41- -50tudiva 51-60
tudi); ngoai ra, nghién ctru khong thu thap tudi chinh xac
theo ting ca the do do khong thé thuc hién so sanh md
ta gitra cac phén nhém tudi. Cac nghlen clu tlep theonén
thu thap day da dir liéu tudi chi ti€tva tangcdmau décho
phép phan tich phan nhom tudi (41-50 va 51-60), khi ma
bién thién sinh hoc ctia apo B theo tudi trong giai doan
nay co thé co y nghla lam sang Viéc tuyén chon mau
thuén tién tai mot co sd don L& cling chua dai dién day du
cho quan thé 41-60 tudi tai thanh phd H6 Chi Minh. Cac
nghién cdu da trung tdm quy m6 &n hon trong tuong lai
la can thiét dé thiét [ap khoang tham chi€u apo B dac thu
cho ngudi Viét Nam.

5. KET LUAN

Xét nghiém dinh luong apo B bang phuong phap do do
duc mién dich trén hé théng Cobas® C501 tai Bénh vién
Da khoa Xuyén A da dugc xac nhan dat yéu cau vé do
chum (CVR = 0,98%, CVWL < 1,59%), do dung (%Bias <
1 71%) va tuyén tinh (R =1,0000, slope =1,0171) theo
tiéu ch| b|en thiénsinh hoc EFLM. Khoangtham chiéucua
nha san xuat (66-144 mg/dL & nam va 60- 141 mg/dL G ni)
dugc xac nhan phu hop cho nguai 41-60 tudi khde manh
tai co so. Cac két qua nay cung cap du co s& khoa hoc va
phap ly dé trién khai xét nghlem apoB vao thuc hanh lam
sang thudng quy, phuc vu tam soat va theo ddi nguy co
tim mach tai Bénh vién Da khoa Xuyén A.
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