NGHIEN CUU [(IfM TRA CHAT LUONG XET NGHIEM LDL-CHOLESTEROL
BANG PHUONG PHAP BINH LUONG TRUC TIEP

NGUYEN THI CAM CHAU, Bénh vién Pai hoc Y Durgc Tp. HCM

TOM TAT

Muc tiéu: Kiém tra chét luong xét nghiém dinh
lwong LDL-C huyét thanh bdng phuong phap do
luong truc tiép trén hai hé thong thiét bj, hda chét st
dung. Vét liéu va phuong phap: Hé théng Méy sinh
héa tw déng: Hitachi 917 - héa chét hang Invicon
Diagnostics; va Olympus AU 2700 - héa chét hdng
Olympus Diagnostics. Binh luong LDL-C truc tiép
phuong phép clia Denka Seiken; Kiém tra chét luong
xét nghiém dinh lugng LDL-C trén cac méu chuén
(Biorad 14181, Biorad 14182,0DC0005-1, ODC0005-
2) va mau bénh pham gép. Két qua: P6 ding: D%
(bias) = 1,11; 1,47: 1,06; 0,46 (véi héa chét Olympus)
va 2,52; 1,36; 3,37; 1,29 (héa chét Invicon). BJ chinh
xac trong cung loat chay va gira cac loat chay trén
méu chuén CV tuong (ng la: 1,85% va 1,6% (héa
chéat Olympus); va 1,90 va 2,08 (héa chét Invicon);
Sai sb toan bo (TE) trén toan bo 4 méau chuén lan
luot la 5,31; 5,58; 7,59; 4,71 véi hda chét Olypus; va:
6,58; 8,49; 10,27: 5,58 v&i héa chét Invicon. Tinh
tuyén tinh déu dat yéu céu chét luong. Két luén: dam
bdo chét luong dé thuc hién danh gia hiéu qué phuc
vu lI4m sang cia xét nghiém LDL-C bang phuong
phép dinh luong truc tiép.

Twr khéa: xét nghiém LDL-C, dinh lwong truc tiép

SUMMARY

Objective: Quality control Evaluation of the new
method that use liquid assay techniques to direct
measure the LDL-cholesterol; Instruments: two
automated chemistry systems of Hitachi 917 and
Olympus AU 2700 using reagents of Invicon
Diagnostics and Olympus Diagnostics respectively;
Methods: homogeneous assay for serum LDL-
cholesterol (LDL-C) by Denka-Seiken method using
control samples (Biorad 14181, Biorad
14182,0DC0005-1, ODC0005-2) and pool samples;

VU QUANG HUY, Pai hoc Y Dwoc Tp. HCM

Results: Accuracy: D%(bias)= 1.11; 1.47; 1.06; 0.46
(Olympus reagent) and 2.52; 1.36; 3.37; 1.29 (Invicon
reagent).; Precision within run and between run on
control samples: CV: 1.85% and 1.6% for Olympus;
and 1.90 and 2.08 for Invicon reagents: all meet
criteria of NCEP (CV < 4 %); TE (total error) on four
control samples: Olympus: 5.31; 5.58; 7.59; 4.71;
and Invicon: 6.58; 8.49; 10.27; 5.58, meet criteria of
NCEP TE<12%. Conclusion: the new method meets
quality criteria of NCEP for the accurate measurement
of LDL-C, can explore for usage of direct measure
LDL-C in clinical practice.

Key words: low density lipoprotein — Cholesterol
(LDL-C); National Cholesterol Education Program —
NCEP; Accuracy; Precision; TE (total error).

PAT VAN PE

Cholesterol ty trong thap (low density lipoprotein-
Cholesterol, viét t4t LDL-C), déng vai trd then chét
gay nén va anh hwéng téi qua trinh viva xo mach
mau dac biét la mach vanh.

Xét nghiém dinh lvong LDL-C dwgc Chwong trinh
dao tao quéc gia vé Cholesterol Hoa ky (NCEP)
khuyén céo sir dung dé& phat hién tinh trang can diéu
tri ha Cholesterol va theo d&i qua trinh diéu tri ha
cholesterol mau (1, 2) nhdm ngén ngira, gidam thiéu
hau hoa bénh ly mach vanh va cac con dét quy. Vi
vay, si chinh xac cla xét nghiém nay - cling nhw cla
xét nghiém néi chung - la rat quan trong.

Cac phwong phap méi véi ki thuat st dung dung
dich ddng nhat cho phép do luwéng truc tiép LDL-C
trén cac thiét bi sinh héa tw dong da duoc phat trién
gan day véi ky vong khac phuc nhirng han ché cla
phwong phap xac dinh LDL-C bang phwong phap
tinh toan cua Friedewald .

Vi vay chang t6i thuc hién dé tai nay tai khoa Xét
nghiém, Bénh vién Dai hoc Y Dwoc Tp H6 Chi Minh,
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215 Hong Bang Q.5 nham:

Danh gia Kiém tra chat lwong clia xét nghiém dinh
lwgng LDL-C huyét thanh bdng phwong phap méi do
lwong trwc tiép trén hai hé thdng thiét bi, héa chéat
dang str dung.

Nh&m phat trién ng dung k¥ thuat méi trong viéc
xét nghi€ém phuc vu bénh nhan.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

1. Vat liéu va thiét bi nghién clru: si dung hai
hé théng:

* Hé thdng1: - May sinh hoa tw dong Hitachi 917

- Héa chét hang Invicon Diagnostics: LDL-C:
code 217100; lot 086405

* Hé théng2: - May sinh héa tw dong Olympus AU
2700

- Hoéa chét hang Olympus Diagnostics. LDL-C:
code OSR 6283

2. Phwong phap nghién ciru:

2.1. Binh lvong LDL-C tryc tiép: theo phwong
phap cla Denka Seiken (3).

2.2. Kiém tra chat lwong xét nghiém dinh lwong
LDL-C truc tiép:

a. B¢ dung (Accuracy)

S& dung mau chuén control | (mrc néng dd thap)
va Il (mic néng d6 cao) ctia Olympus ODC0005
(ODCO005-1 va ODCO0005-2), va Biorad (Lyphochek
assayed chemistry control) Lot 14181 va 14182
(Biorad 81 va Biorad 82).

M&i mau control chay dinh lwgng LDL-C 20 lan.
Xac dinh D% (bias)

Theo quy dinh cia NCEP can dat D% <4 %

b. D¢ chinh xac hay do ldp lai (Precision): st
dung 2 loai mau:

M3u chuan Dung control |, II-Olympus Code
ODCO0005, va Biorad Lot 14181 va 14182.

Chia nhd thanh 20 mau, bdo quan & 0°C.

M3&u bénh pham gép (mau pool):

Chuén bi mau gop: cac mau huyét twong bénh
nhan tron 14n déng nhét tao thanh mau & cac vung
néng do: thdp: < 100 mg/dl; trung binh: 100 — 130
mg/dl, va cao > 160 mg/dI.

. Chia méi nébng d6 thanh nhiéu mau, bdo quéan &
0°C.

D¢ chinh xac trong cung loat chay (within run):

M&u chuan hay mau bénh pham gop: dinh lwong
LDL-C (n=20 I&n). Xac dinh CV.

D6 chinh xac gilra céc loat chay khac nhau
(between run):

M&u chuadn hay mau bénh phdm gop: Mbi ngay
dinh lwgng LDL-C v&i n=3 |an dé Iy trung binh. Thuc
hién 20 ngay lién tiép. Xac dinh CV%

Theo qui dinh ctia NCEP d6 chinh xac can dat
duoclaCVvV<4%

c. Sai sb toan bé (Total error — TE):Sai sb toan
bé dwoc tinh theo céng thirc:

SSTB = D% + 1,96* CV%

Vé&i D% va CV% la d6 duang va d chinh xac cla

chét chuan

Theo qui dinh cla NCEP SSTB <12 %

d. Tinh tuyén tinh:

Dung control Il ctia Olympus lam mau chuén. Pha
loAng bang nwéc cat thanh cac d6 pha loang 75%,
50%, 25%, 10%, 5%. Dinh lwgng LDL-C moi ndong d6
3 1an, tinh gia tri trung binh. Xac dinh phwong trinh
hdi qui, R% r, gia tri B va By

2.3. Phuong phap phan tich s6 liéu:

Phan tich x& ly sb liéu bdng phan mém théng ké
SPSS phién ban 16.0, va excel 2007.

Loai gia tri bat thuwéng bang trac nghiém Dixon.

Dung tién ich frequencies dé& xac dinh cac gia tri
trung binh, do l&éch chuan, gia tri Ién nhat, nhd nhét

Trac nghiém t test (Independent-Samples) dé so
sanh hai sb trung binh v&i n > 30.

Trac nghiém t test d& danh gia y nghia cla hé sé
hdi quy.

Trac nghiém F test d& danh gia tinh twong thich
clia phwong trinh héi quy.

TAt ca céac gia tri p déu 2 dudi: p < 0,05 khac biét
c6 y nghia thdng ké.

KET QUA NGHIEN CUrU

KIEM TRA CHAT LUONG XET NGHIEM DINH
LUQNG LDL-C TRUC TIEP

1. b6 dang:

1.1. Héa chét Olympus

Bang 1. D6 dung s dung héa chét Olympus

Theng s6 Biorad | Biorad | ODC0005- | ODC0005-
81 82 1 2
Nong | Gia tri
o dich 121 61,3 94 195
LDL-C | Gici
mau han |96,6 —| 49,0 —
chudn | cho | 145 | 735 | /0~ 112 | 156-234
(mg/dl) | phép
Nong d6 LDL-C
do duwoc 119,65 | 60,4 94,1 194,9
(mg/dl)
bé dung (D%) | 1,11 1,47 1,06 0,46
Trung binh 0.997

Phép kiém Dixon: khdng co gia tri bat thworng dbi
Vi tri sb thdp nhét va cao nhéat dbi véi méi day thi
nghiém Q< Qa (a=0,05).

D6 dung dat yéu cau NCEP,va tuyén tinh R? =
0,9999 vé&i B(slope) =0,996 (0,965-1,027) (p=0,000)
va By(intercept) =1,093 ( -2,878 — 5,063) ( p= 0,358).
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Hinh 1: Tuyén tinh do ding cta héa chéat Olympus
1.2. Héa chétt Invicon
Bang 2. D6 dung cla hoa chét Invicon
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Do chinh xac trong cung loat chay dung héa chéat
Olympus trén cadc mau chuan déu < 4%.
Bang 4: B6 chinh xac gitra cac loat chay khac
nhau héa chat Olympus trén mau chuén

Thong s6 Bigqad Big;ad ODC0005-1 | ODC0005-2
n=solan| 5, 20 20 20
chay
¥ (mg/dl) | 119.92 | 60,15 | 9505 195,68
SD 700 | 1.06 183 2.07
oV % 158 | 1.76 102 116
CV% 1,6

Thong <6 | Biorad | Biorad [ ODC0005- | ODCO005-
9 81 82 1 2
Nong |C@t 119 | 625 94 195
A dich
do LDL- =536
C mau
2 han | (95,2 | (50 - _ (156 —
chuan | no |=1a3y| 75) | 78=112) | "o
(mg/dl) .
phép
Nong d6 LDL-C| 122
do duoc 63,35 | 91,8 196,5
(mg/dl)
D6 ding (D%) | 2,52 | 1,36 3,37 1,29
Trung binh 2,134

DPé chinh xac gitra cac loat chay cla hoa chat
Olympus trén cac chat chudn déu < 4%.

So sanh d) chinh xac trong cung lpat chay va
gitra céac loat chay ctia hoa chat Olympus khac biét
khéng c6 y nghia thdng ké (v&i p = 0,52, a= 0,05)
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Phép kiém Dixon: khdng co gia tri bat thworng dbi
Vi tri sb thdp nhét va cao nhéat dbi véi méi day thir
nghiém Q< Qa (a=0,05).

D6 dung dat yéu cAu NCEP véi D=2,134 % va
tuyén tinh R? =0,9987 v&i B(slope)= 0,986 (0,878
1,094) (p=0,0006) va B, (intercept) (-12,941-14,723)
(p=0,808).
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Hinh 3: Pé chinh xéc cta héa chét Olympus
Héa chét Invicon
Béang 5: B9 chinh xac trong cung loat chay cua
héa chat Invicon trén chat chuén

Nong do chuin

w
(=

Q

Rmo998 | Biorad | Biorad
‘ Théng sé 'gqa gza ODC0005-1 | ODC0005-2
e / | nsolan | 5, 20 20 20

chay

/ X (mgidl) | 122 | 63,35 91,8 196,5

SD 1,08 1,22 2,57 3,88

: CV % 0,88 1,93 2,8 1,98

o 50 \lOO 150 200 250 CV% 1’90
Nong do do duge

Hinh 2 : Tuyén tinh d6 dung cta hoa chét Invicon

2. b6 chinh xac

2.1. Bo chinh xac trén mau chuén

Héa chat Olympus

Béang 3. Do chinh xac trong cung loat chay cua
héa chat Olympus trén mau chuan

Dé chinh xac trong cuing loat chay ctia hda chat
Invicon v&i cac mau chudn déu dat yéu cau cua
NCEP la £ 4%.

Bang 6: B0 chinh xac gira cac loat chay khac
nhau hoa chét Invicon trén mau chuan

o « | Biorad | Biorad
Thong s6 | Biorad 1 |Biorad 82 | ODC0005-1 | ODC0005-2 | | '"°"9S° | a1 gz | ODC0005-1) ODCO00S-2
n=s6lan n=s6lan
hee 20 20 20 20 ahoy 20 20 20 20
¥ (mg/dl) | 119,65 | 604 | 9395 | 1949 X (mgid)) | 118,76 | 61,44 | 94,08 197,82
SD 139 | 088 | 328 3,57 SD 222 | 205 2,01 2,46
CV % 116 | 1,46 | 2,96 1,83 CV% | 187 | 3,09 2,14 123
CV% 1,85 CVo% 2,08
28
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Do chinh xac gilra cac loat chay trung binh cla
hoa chét Invicon vé&i mau chuin déu dat yéu ciu cua
NCEP.

Do chinh xac trong cung loat chay va gilra cac
loat chay clia hoa chét Invicon trén chét chudn khac
nhau khdéng c6 y nghia v&i p la 0,69, a = 0,05.
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Hinh 4: D6 chinh x4c cla héa chét Invicon

So sanh vé d6 chinh xac & ba mirc ndng do khac
nhau cua ca hai lpai hdéa chat Olympus va Invicon
cho théy khac nhau khong dang ké vé thdng ké ( voi

pla 0,86, a =0,05).
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Hinh 5: Pé chinh xac ctia héa chét Olympus va
Invicon trén méu gdp

3  Saisb toan bo:

Bang 9 : Sai sb toan bd cua bd kit Olympus

2.2 P9 chinh xéc trén mau bénh pham gop M&u chuan |P0dung D%/ Bochinh | Sai sb toan bd
(mau pool): (bias) xac CV% | (total error)
Héa chat Olympus Biorad 81 1,47 1,96 5,31
Bang 7. Do chinh xac cda bd kit Olympus trén Biorad 82 1.1 2,28 558
bénh pham ODC0005-1 1,06 333 7,59
B ODC0005-2 0,46 2,17 4,71
ThoAng Cung loat chay Gilra cac loat chay i X
0 _ Béng 10 : Sai s0 toan b6 cua bd kit Invicon
Nong do <100 100-| > <100 100 - > 160 S i
(mg/dl) 130 160 130 Dé dlflng D% Dé chinh al SOAtoan
= Control (bias) xac CV% b6
X 93,45 124.3 1$2’ 93,41 | 123,77 | 163,14 ( total error)
(mg/dl) ! 3 Biorad 81 2,52 2,07 6,58
SD 2,06 | 2,03 | 2,17 | 2,01 1,88 2,24 Biorad 82 1,36 3,64 8,49
CV% 2,21 1,63 | 1,34 | 2,15 1,52 1,38 ODCO0005-1 3,37 3,52 10,27
p 0,913 ODCO0005-2 1,29 2,33 5,85

Trac nghiém t-test so sanh dd chinh xac cla bo
kit trén bénh phdm vé&i nhitng mirc nébng dd khac
nhau cho thay:

Do chinh xac cta hoa chat Olympus véi mau gop,
dat yéu ciu NCEP (bang 7).

Sw khac biét vé do chinh xac trong cuing loat chay
hay gilra cac loat chay cua hai loai hda chat khéng cé
y nghia thdng ké (v&i p la 0,913, a = 0,05).

Héa chét Invicon

Bang 8: Do chinh xac cla hdéa chét Invicon trén
mau gop

Cung loat chay Gilra cac loat chay
Noéngdd | < [100- 100 -

(mg/d) | 100 | 130 |~ 160| <100 | 5, | >160
T 921,8 1221,2 1672,4 93,738 122:33,56 162,595
SD 2,19 | 2,07 | 2,57 | 2,54 2,21 2,54

CV% 2,34 167 | 1,58 | 2,18 1,78 1,56
p 0,942

Trac nghiém t — test so sanh d6 chinh xac clia bo
kit trén bénh phdm vé&i nhitng mirc ndbng dd khac
nhau cho thay:

D6 chinh xac cla hoéa chét Invicon véi méau gop,
dat yéu ciu NCEP (bang 8).

Do chinh xac trong cung loat chay hay gilra cac
loat chay cla hai loai hoa chét khac nhau khéng co y
nghia (v&i p la 0,942, a = 0,05).

Sai sb toan bd & hai loai hda chat déu dat tiéu
chu&n NCEP qui dinh la < 12 %.

Sai s6 toan bo
-

Biorad 81

Biorad 82

Miu chuian

0DC0005-1  0DCO005-2

~4=ha chét Olympus
~f=hoa chat Invicon

Hinh 6: Sai s toan bd ctia héa chat Olympus va

Invicon

1.4 Tinh tuyén tinh
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Hinh 7: Buong biéu dién tuyén tinh cua héa chét

Olympus
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Phwong trinh héi qui tuyén tinh 1a mét duwong
théng va&i R? twong (ng 1a 0,9997.

Phwong trinh dwéng thang y = 0,995x+ 1,478 voi
hé s B (slope) =(0,97 — 1,012) ( p=0,000) va hé sb6
By (intercept) = (-1,203 — 4,159) (p = 0,2). Do vay B,
khéng co6 y nghia théng ké (p > 0,05), vi vay phuwong
trinh hdi qui tuyén tinh 1a y = 1,005x.
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Hinh 8: Puong biéu dién tuyén tinh cia héa chét
Invicon

Phwong trinh héi qui tuyén tinh 1a mét duwong
thdng v&i R? twong (rng 1a 0,9994.

Phwong trinh dwong thang y=0,959x+ 0,646 voi
hé sb B (slope) =(0,927 — 0,991) (p=0,000) va hé sb6
By (intercept) = (-2,953 — 4,245) (p=0,6442). Do vay
B, khéng c6 y nghia théng ké (p > 0,05), vi vay
phwong trinh hdi qui tuyén tinh 1a y = 0,963x.

BAN LUAN VA KET LUAN

- Po dung trén toan bd 4 mau chuén la: D(%) =
1,11; 1,47; 1,06; 0,46 v&i do tuyén tinh R? = 0,9999
(héa chat Olympus) va 2,52; 1,36; 3,37; 1,29 véi R?
=0,9987 (hda chét Invicon), déu dat yéu cau NCEP
(D% < 4).

- b6 chinh xac:

+ trén mau chuan : véi 4 mau chuan, trong cung
loat chay (within run) CV= 1,16; 1,46; 2,96; 1,83 (hoa
chat Olympus) va 0,88; 1,93; 2,8; 1,98 (hda chat
Invicon) va gilra cac lgat chay khac nhau (between
run): 1,58; 1,76; 1,92; 1,16 (hda chat Olympus) va
1,87; 3,09; 2,14; 1,23 (hda chét Invicon). TAt ca déu
dat yéu cau ciia NCEP (CV% <4 )

+ trén mau bénh phdm goép: v&i 3 ndng d6 khac

nhau theo thir tw néng d6 tang dan, trong cung loat
chay (within run): 2,21; 1,63; 1,34( hoéa chat Olympus)
va 2,34; 1,67; 1,58 (hda chét Invicon) va gitra cac loat
chay khac nhau (between run): 2,15; 1,52; 1,38 (hoa
chat Olympus) va 2,18; 1,78; 1,56 (hoa chét Invicon).
Tét ca déu dat yéu cau ctia NCEP (CV <4 %).

Khéng co sw khac biét vé théng ké trong cung loat
chay (within run) va gilta cac lgat chay khac nhau
(between run) trén ca 2 loai mau (mau chudn va mau
gop) v&i ca 2 loai hda chét .

- Sai sb toan bd (TE: total error) trén cac mau
chuén: v&i héa chat Olympus 1a : 5,31; 5,58; 7,59;
4,71; va Invicon la: 6,58; 8,49; 10,27; 5,58

- Do tuyén tinh:

Hé sb twong quan (HSTQ) gitra ndng dd chuén va
néng d6 do dwoc la r = 0,9998 (hda chat Olympus) va
r = 0,9997 (héa chét Invicon), nhw vay cé mdi twong
quan thuan rat chat ché gitra ndbng dod thuc va nong
do do dwoc (p < 0,000, a = 0,05) & ca 2 loai héa chét.

Kiém tra chat lwong xét nghiém LDL-C cho thay
ca hai hé théng thiét bi va héa chét nghién ciru déu
dat dwoc nhitng quy dinh cia NCEP vé dd dung
(bias %), dd chinh xac (CV%), va sai s toan bd (TE)
, d@m bao chat lwong d& danh gia hiéu qua phuc vu
lam sang cua xét nghiém LDL-C bang phwong phap
dinh lwong truc tiép.
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