TAP CHIi NGHIEN ClPU Y HOC

DANH GIA MUC PO BIEN THIEN GIOPA CAC PHUONG PHAP
MOT SO XET NGHIEM NGOAI KIEM SINH HOA NAM 2024
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Nguyén Thi Truc Linh, Bui Trac Ngoc Han, Lé Trwong Thinh
Lién Thi Lam Oanh, Trwong Hoai Nguyén va Binh Thi Khanh Nhw*

Trung tdm Kiém chuén xét nghiém Thanh phé

Nhiéu nghién ctru truéc da danh gia do chinh xac cua tirng phuong phép xét nghiém, tuy nhién con thiéu
céc khédo sét tir diF liéu ngoai kiém nhiéu dot dé phan anh mirc dé bién thién gitra cac phuong phép trong diéu
kién thuc té. Nghién ctru ndy nhdm danh gia mire do bién thién cta céc phuong phap dinh luong Albumin, ALT,
Glucose va HDL-Cholesterol dua trén di¥ liéu CV% ctda 12 dot ngoai kiém nam 2024. Két qua cho thdy phuong
phéap BCG trong dinh luong Albumin ¢c6 CV% 6n dinh hon BCP (IQR 3,81 — 4,75%). V6i ALT, Tris buffer without
P5P c6 trung vi CV% thap va 6n dinh hon Tris buffer with P5P. Béi véi Glucose, Hexokinase c6 CV% thép nhét
(2,59%) va én dinh hon Glucose oxidase va Glucose dehydrogenase. HDL-Cholesterol ghi nhan Direct HDL-
Immunoseparation cé6 CV% thép nhét (6,63%) va 6n dinh hon Clearance method va Polyethylene Glycol Modified
Enzyme Method. Két qua nghién ctru cung cap bang ching vé mirc do bién thién gitka céc phuong phéap do,

hé tro phong xét nghiém lwa chon phuong phéap c6 do én dinh cao hon nhdm nang cao chét luvong xét nghiém.

T khoa: Ngoai kiém tra, hé sé bién thién (CV%), phwong phap dinh lwong.

l. DAT VAN BE

Cac xét nghiém sinh héa déng vai tro thiét
yéu trong chan doan, theo ddi va diéu tri nhiéu
bénh ly thwong gap. Mot sb xét nghiém nhw
Albumin, ALT (Alanine Aminotransferase),
Glucose va HDL-Cholesterol dwoc str dung
phd bién tai cac phong xét nghiém (PXN) trén
toan thé gioi, dai dién cho cac nhém chi sb
danh gia chic nang gan, than, tinh trang dinh
dwéng va cac réi loan chuyén héa. Do mirc dd
(rng dung rong rai clia cac xét nghiém trén nén
viéec bdo ddm cac phwong phap dinh lwong
khac nhau cho ra két qua nhat quan gitra cac
PXN tr& thanh van dé& dwoc quan tam. Trén
thé gi&i, nhiéu nghién ctru tap trung danh gia
mirc dd bién thién gitra cac phwong phap xét
nghiém va gitra cac hé thdng may phan tich.

Téac gia lién hé: Dinh Thi Khanh Nhw

Trung tdm Kiém chuén xét nghiém Thanh phé
Email: khanhnhu.csql@gmail.com

Ngay nhén: 28/11/2025

Ngay dwoc chép nhén: 17/12/2025

Cac td chirc quéc té nhw CAP, RIQAS, BIO-
RAD EQA thwéong xuyén cong bd bao céo so
sanh hiéu ndng phwong phap, ghi nhan hé sb
bién thién (CV%) c6 s khac biét dang ké gitra
cac nén tadng cdng nghé, thubc thir va nguyén
ly do. Diéu nay lam gidm tinh nhat quan va kha
néng so sanh két qua gitra cac PXN. Tai Viét
Nam, mac du cac chuwong trinh ngoai kiém
(EQA) nhuw cta Trung tdm Kiém chudn chét
lwong xét nghiém Thanh phé va cac Trung tam
Kiém chuan xét nghiém khac da dwoc trién
khai réng réi, tuy nhién cac phéan tich chuyén
sau vé bién thién phwong phap cho tirng xét
nghiém cu thé con han ché. Cac PXN thudng
danh gia tivng dot EQA riéng 18, chwa tdng hop
theo chudi thdi gian dai dé nhan dinh tinh 6n
dinh cla tirng phwong phap. Trong béi canh
yéu cau chuan héa xét nghiém ngay cang dugc
quan tam va viéc hiéu rd mc do bién thién cta
tirng phwong phap la diéu rat can thiét, chung
t6i tién hanh nghién ctvu “Danh gia mrc dd bién
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2. Hé s6 bién thién cta hai phwong phap dinh lwong Albumin qua 12 dot mau

ALBUMIN

7
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o 1
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Pot mau
@ Bromocresol Green (BCG) + @ -+ Bromocresol Purple (BCP)

Biéu do 1. Hé s6 bién thién cta hai phwong phap dinh lwong Albumin

Bang 2. Théng ké mé ta hé s6 bién thién cta hai phwong phap dinh lwgng Albumin

STT Phwong phap Trung vi (IQR) Min Max
1 Bromocresol Green (BCG) 3,92 (3,81 -4,75) 3,71 5,75
2 Bromocresol Purple (BCP) 3,61(3,19-5,44) 2,91 5,57

Trong nghién clru nay, hé sb bién thién gita
cac PXN tham gia ngoai kiém tra Albumin dwoc
phan tich trén hai phwong phap: Bromocresol
Green (BCG) va Bromocresol Purple (BCP)
qua 12 dot mau. Két qua kiém dinh théng ké
Mann—-Whitney cho thdy sw khac biét gitva CV%
ctia hai phwong phap 1a khéng cé y nghia théng

ké (p = 0,794). Tuy nhién, theo théng k& mé ta
(Bang 2) va biéu dd 1 cho thdy phwong phap
BCG c6 mirc CV% én dinh hon véi khoang
t phan vi 3,81 - 4,75 %, hep hon so véi BCP
(3,19 - 5,44 %).

3. Hé s6 bién thién cua hai phwong phap
dinh lwong ALT qua 12 dot mau

ALT
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Dot mau
o= Tris buffer with P5P o+ +®- ¢« Tris buffer without P5P
Biéu do 2. Hé s6 bién thién cua hai phwong phap dinh lwong ALT
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Bang 3. Thong ké mé ta hé sé bién thién cta hai phwong phap dinh lwong ALT

STT Phwong phap Trung vi (IQR) Min Max
1 Tris buffer with pyridoxal - 5 - phosphate 8,85(5,81-9,16) 5,08 15,18
2 Tris buffer without pyridoxal - 5 - phosphate 8,15 (7,65 - 8,4) 7,35 13,95

Khi phan tich hé s6 bién thién ctia xét nghiém
ALT trong 12 dot ngoai kiém gira hai phuong
phap st dung Tris buffer cé va khéng cé P5P.
Danh gia béng kiém dinh Mann-Whitney ghi
nhan dwoc sy khac biét gitra hai phwong phap
la khéng c6 y nghia théng ké (p = 0,386). Tuy
nhién, theo théng k& mé ta (Bang 3) cho thay

phwong phap Tris buffer without P5P ¢ do 6n
dinh cao hon, thé hién qua sy ddng déu gitra
cac dot mau va khoang bién thién hep hon with
P5P (Biéu db 2).

4. Hé s6 bién thién ctia mét s6 phwong phap
dinh lwgng Glucose qua 12 dot mau

9 GLUCOSE
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Pot mau
Hexokinase +++®- ¢+ Glucose oxidase Glucose dehydrogenase

Biéu do 3. Hé s6 bién thién cia maot sé phwong phap dinh lwgng Glucose

Bang 4. Thong ké mé ta hé sé bién thién ctia mét sé6 phwong phap dinh lwong Glucose

STT

Phwong phap Trung vi (IQR) Min Max
1 Hexokinase 2,59 (2,40 - 2,65) 2,26 3,24
2 Glucose oxidase 4,43 (4,34 - 4,61) 3,92 6,30
3 Glucose dehydrogenase 4,39 (4,18 - 5,06) 3,90 7,75

Théng k& mbd t& (Bang 4) cho thdy phwong
phap Hexokinase c6 CV% thap nhat (2,59%),
én dinh hon so v6i hai phwong phap Glucose
oxidase (4,43%) va Glucose dehydrogenase
(4,39%). O dot mau 4 (ndbng d6 mau kha thap),

CV% cla Hexokinase thap nhat trong cac
phwong phap (3,24%).

Két qua kiém dinh Kruskal-Wallis cho thay
c6 sw khac biét ¢ y nghia théng ké gitra CV%
cla ba phwong phap dinh lwgng Glucose (p <
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0,001). Phan tich hau kiém bang Mann-Whitney
kém hiéu chinh Bonferroni cho théy:

- CV% cua phuwong phap Hexokinase cé s
khac biét so véi Glucose oxidase vé y nghia
thdng ké (p hiéu chinh < 0,05).

- CV% clia phwong phap Hexokinase co s
khac biét so v&i Glucose dehydrogenase vé y

TAP CHI NGHIEN ClPU Y HOC

nghia théng ké (p hiéu chinh < 0,05).

- Khéong c6 sy khac biét gitta CV% cla
Glucose oxidase va Glucose dehydrogenase
vé y nghia théng ké (p hiéu chinh 1a: 3,0 > 0,05).
5. Hé s6 bién thién (CV%) cia moét sb
phwong phap dinh Iwong HDL-Cholesterol
qua 12 dot mau NKT

HDL-Cholesterol

35 34,13
© 31
5 27
55 23 2o do
£ 020,
519 17,38 17,68
= 18,63
15 10.93 11,9 10,41 10,04 10.24
3 o 8,89 ‘ 10,48, ,
@ 11 »13,29 . . 10,04 1326" g oo .
= 909 ..o®... g2 O TOBTE SO 86 - B$9% 1208 g 8,64
7 ‘6"8.1 8,61 ‘.-.' 9?1 ------ Q'é.‘ié .......... 7'8-3..,..%.19 ..... @t ®........
3 : 6,37 ’ 6,35 1 579 7,35 6,12
1 2 3 4 5 7 8 9 10 11 12
Dot mau
o—= Direct HDL, Clearance method +«+®- - Direct HDL, Immunoseparation Direct HDL, PEGME

Biéu do 4. Hé s6 bién thién (CV%) cia mét s6 phwong phap dinh lwgng HDL - Cholesterol

Bang 5. Hé s6 bién thién (CV%) ctiia mét s6 phwong phap dinh lwgng HDL-Cholesterol

STT Phwong phap Trung vi (IQR) Min Max
1 Direct HDL, Clearance method 10,71 (9,76 - 12,97) 8,64 20,82
2 Direct HDL, Immunoseparation 6,63 (6,23 - 7,71) 5,79 11,24
3 Direct HDL, PEGME 10,14 (9,38 - 17,61) 8,6 34,13

Théng ké mb ta (Bang 5) cho thdy phuong
phap Direct HDL, Immunoseparation c6 CV%
thdp nhét (trung vi 6,63%) va én dinh hon
so v@i hai phuwong phap con lai, minh chirng
la khoang t&r phan vi hep (6,23 - 7,71%).
Phwong phap Clearance c¢6 trung vi ciia CV%
& 10,71%, twong duwong véi PEGME (10,14%)
nhwng Clearance c6 mirc dd dao dong thap
hon PEGME (Biéu db 4).

- Két qua kiém dinh Kruskal-Wallis cho
thay c6 sw khac biét co y nghia théng ké gitra
CV% cla ba phwong phap dinh lwgng HDL-
Cholesterol (p < 0,001). Phan tich hau kiém
bang Mann-Whitney kém hiéu chinh Bonferroni
cho thay:

- Phwong phap Direct HDL,
Immunoseparation c6 sy khac biét cé y nghia
théng ké so véi Direct HDL, Clearance method

TCNCYH 198 (01) - 2026

445



TAP CHIi NGHIEN ClPU Y HOC

(p hiéu chinh < 0,005).

- Phuong phap Direct HDL,
Immunoseparation cé khac biét cé y nghia v&i
Direct HDL, PEGME (p hiéu chinh < 0,005).

- Khéng c6 sw khac biét vé y nghia théng ké
gitra Direct HDL, Clearance method va Direct
HDL, PEGME (p hiéu chinh la 2,52 > 0,005).

IV. BAN LUAN

Albumin: Biéu d6 2 cho thdy phwong
phap BCG c6 dd phan tan thadp hon BCP. Tuy
nhién, két qua théng ké ghi nhan khéng c6 sw
khac biét vé y nghia théng gitta CV% cla hai
phwong phap BCG va BCP. DBiéu nay cho thay
ca hai phuwong phap déu cé hiéu suét twong
dwong vé do 13p lai lién phong xét trong diéu
kién ngoai kiém tra. Mot sb nghién ctru québc
té da danh gia hiéu suét cta hai phwong phap
nay trong diéu kién lam sang. Theo nghién ctu
cla Van de Logt va cong sw (2023), Ueno va
cbng sy (2013), phuwong phap BCP c6 d6 chinh
xac cao hon khi so sanh véi phwong phap mién
dich, dac biét |a it bi anh hwéng béi cac protein
va globulin."2 Tuy nhién, cac két luan nay duoc
dwa ra trén co s& mau bénh nhan, vén cé dd
bién thién sinh hoc cao va chju anh hwéng cla
nhiéu yéu té noi sinh. Nguoc lai, trong pham vi
khao sat nay CV% clia BCG c6 mirc d phan
tan thap hon BCP c6 thé do BCG la phuwong
phap cb dién va phd bién hon va da duoc tu
dong hoéa, chuan héa trén nhiéu hé théng xét
nghiém dan dén két qua 6n dinh hon trong diéu
kién ngoai kiém tra.

ALT: Kétqua nghién ctvu cho thay dinh lwong
ALT béang phwong phéap Tris buffer without P5P
¢ dd 6n dinh va sy bién thién tét hon so voi
Tris buffer with P5P. Tuy nhién, trong diéu kién
ngoai kiém tra, két qua thdng ké ghi nhan s
khac biét gitra hai phwong phap la khéng co y
nghta théng ké cé thé bat nguén tir dic diém
héa chéat, thiét bi s&¢ dung, k§ thuat thao tac

hodc sy chuan héa chwa dbéng déu trong cac
phong xét nghiém. Khi Iwa chon phwong phap
can xem xét k§ hon vé quy trinh thuc hién, tay
nghé& nguoi thue hién, hiéu chinh thiét bi, kiém
soat chat lwong trwéc khi st dung.

Glucose: Két qua nghién ctru cho thay dinh
lwong Glucose bang phwong phap Hexokinase
c6 dd 6n dinh cao va bién thién thdp hon
dang ké so véi Glucose oxidase va Glucose
dehydrogenase. Phuong phap Hexokinase
dwoc cdng nhan rong rai la tiéu chuan vang
trong dinh lwong Glucose.* Diéu nay phan anh
tinh nhat quan gitra cac phong xét nghiém khi
4p dung phuwong phap Hexokinase trong bdi
cadnh ngoai kiém. Su khac biét v& CV% gitra
cac phuong phap co thé bat ngudn tir dac diém
héa chét, thiét bi st¢ dung, k§ thuat thao tac
ho&c sw chuan héa chwa déng déu trong céac
phong xét nghiém.

Viéc khdng ghi nhan sy khac biét c6 y nghia
thébng ké gitra Glucose oxidase va Glucose
dehydrogenase cho thdy hai phwong phap nay
c6 mirc do bién thién twong dwong nhau trong
thwe té trién khai va déu cé mirc CV% cao hon
Hexokinase. Tuy nhién, trwdc khi sir dung hai
phwong phap nay goi y can xem xét ky hon vé
quy trinh thwe hién va kiém soat chat lwong.

HDL-Cholesterol: Két qud nghién clu
ghi nhan dinh lwong HDL-Cholesterol bang
phuwong phap Direct HDL, Immunoseparation
c6 hiéu suét tét nhat vé dd chinh xac (thé hién
qua CV% thap va 6n dinh) trong ba phuong
phap dwoc khao sat. Diéu nay cé thé do co
ché tach HDL dwa trén khang thé dac hiéu,
gitp loai bd cac thanh phan lipoprotein khac
mot cach hiéu qua, dan dén két qua do lwdng
6n dinh hon. Nguwoc lai, phwong phap Direct
HDL, PEGME cho thdy sw khong 4n dinh va
hé sb bién thién cao nhat. Sy khéng én dinh
cta phwong phap nay co6 thé xuat phat tr do
nhay cla qua trinh két tha v&i cac diéu kién thi
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nghiém hodc sy khac biét vé& thanh phan lipid
gitra cac dot mau. Gia tri CV% cao bat thworng
quan sat dwoc & phuong phap nay (dot mau 4)
d&t ra nghi van vé do tin cay ctia phuong phap
nay trong trwong hop mau kha thap. Phwong
phap Direct HDL, Clearance method cho thay
hiéu suét trung gian, v&i do bién thién cao hon
S0 v&i phwong phap Immunoseparation nhwng
thap hon so véi phwong phap PEGME.

Cac phat hién nay cho thdy phuwong
phap Direct HDL s&r dung nguyén ly
Immunoseparation cé dé lap lai va dd chinh
xac vuot trdi, ddng thoi duy tri dwoc do tin cay
cao khi so sanh véi phwong phap két tda truyén
thdng. Theo nghién ctvu ctia Matthias Nauck va
cbng sw da chirng minh phwong phap nay con
c6 kha nang phuc héi tét khi thém HDL ngoai
sinh vao mau va it bi &nh hwdng bdi ndng do
lipid cao trong mau - mot yéu td thworng gap
trong cac mau bénh ly.5

Dwa trén cac két qua thu dwoc, phuong
phap Direct HDL, Immunoseparation cé thé
dwoc xem xét nhw mot lwa chon wu tién nham
cai thién do lap lai va do tin cay trong dinh
lwgng HDL-Cholesterol. Tuy nhién, sy khac
biét vé CV% gitra cac phwong phap con cé thé
lién quan dén cac yéu té nhw dac diém héa chéat
st¢ dung, loai thiét bj phan tich, sy khac biét
trong k¥ thuat thao tac hodc mirc d6 chuén héa
quy trinh tai trng PXN do d6 can cé thém cac
nghién ctu trén quy md I&én hon va trong cac
diéu kién thuc hanh da dang dé xac nhan tinh
6n dinh nay.

V. KET LUAN

Qua nghién ctru, phan tich danh gia mic
do bién thién gitra cac phwong phap dua
trén két qua thwc hién ngoai kiém tra chét
lwgng xét nghiém sinh héa clia cac phong
xét nghiém trong ndm 2024 cé két luan nhw
sau: viéc lwa chon phuwong phap thyc hién

anh hwéng rat Ion dén két qua thwe hién cua
phong xét nghiém. Tuy nhién, trong qua trinh
trién khai thwc té, két qua ngoai kiém chju anh
hudng bdi mot ty 1& sai s6 nhéat dinh, bao gdm
sai sd ngau nhién va sai sb hé théng. Nghién
clru van con ton tai mot sd han ché. The nhét,
di liéu duwoc thu thap tr cac dot ngoai kiém
trong moét khoang thoi gian ngédn nén chua
phan anh dwoc sy thay ddi dai han cda toan
bd cac phong xét nghiém. Thé hai, sy phan bb
sb lwong phong xét nghiém theo tirng phwong
phap khéng déng déu cé thé tao ra sai léch
trong so sanh.

Nhém nghién ctu dé xuét trong cac nghién
ctu tiép theo nén mé rong pham vi phan tich
dé co6 danh gia toan dién hon vé do bién thién
gitra cac phwong phap véi cuing c& mau, déng
thdi danh gia thém cac chi sb danh gia ngoai
kiém khac cua tirng phwong phap.
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Summary

ASSESSMENT OF VARIATION AMONG METHODS
FOR SEVERAL BIOCHEMICAL EXTERNAL QUALITY
ASSESSMENT TESTS IN 2024

Many previous studies have evaluated the accuracy of each testing method, however, surveys
from multiple external quality assessment data sets to reflect the variability between methods under
real-world conditions have been lacking. This study aims to assess the variability of methods for
quantifying Albumin, ALT, Glucose, and HDL-Cholesterol based on CV% data from 12 batches of
external quality assessmentin 2024. The results show that the BCG method for Albumin quantification
has a more stable CV% than BCP (IQR 3.81 — 4.75%). For ALT, Tris buffer without P5P has a
lower and more stable median CV% than Tris buffer with P5P. For glucose, hexokinase had the
lowest CV% (2.59%) and was more stable than glucose oxidase and glucose dehydrogenase. For
HDL-cholesterol, Direct HDL-immunoseparation showed the lowest CV% (6.63%) and was more
stable than the Clearance method and Polyethylene Glycol Modified Enzyme Method. The study
results provide evidence of the variability between measurement methods, supporting laboratories in
selecting a method with higher stability to improve test quality.

Keywords: EQA, coefficient of variation (CV%), quantification method.

448 TCNCYH 198 (01) - 2026



