KHAO SAT GI[\ TRI CUA XET NGHIEM LDL-CHOLESTEROL (LDL-C)
BANG PHUONG PHAP DINH LUONG TRUC TIEP
S0 SANH V01 TINH TOAN THEO CONG THUC

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

TOM TAT

Muc tiéu: Khao sét gia tri xét nghiém LDL-C bang
phuong phép méi dinh luong truc tiép trén hai hé
théng st¥ dung so sanh véi phuong phéap tinh toén
theo cbng thire Friedewald. Vat liéu va thiét bi: Hai hé
théng May sinh héa tw déng: Hitachi 917 va Olympus
AU 2700 véi hbéa chét tuong ung cda Invicon
Diagnostics va Olympus Diagnostics. Phuong phap
dinh lvong LDL-C truc tiép cla Denka Seiken, tinh
toén theo céng thirc cla Friedewald, trén 913 méu
bénh phédm chia nhém theo cac néng do cua
Triglycerid (mg/ dL): < 300 (nhém 1), 300 — 400
(nhom 2) and > 400 (nhém 3). Két qua: khdng c6 sw
khac biét gitra hai hé thé'ng sty dung; Trén cac nhém
bénh phdm cho thdy sw khac biét c6 y nghia & céac
nhém 2, 3 va trén toan b6 méu néi chung, nhung
khéng c6 khac biét c6 y nghia trén nhém 2. Két luan:
Phuong phép dinh luong truc tiép khéng thé hién wu
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thé so véi phuong phép tinh toédn & vung néng doé
Triglycerid thép (<300), nhung c6 gia tri wu viét so véi
phuong phép tinh toédn khi néng do Triglycerid cao,
déc biét voi nhikng trwong hop khéng tinh dugc LDL-
C béng céng thirc.

Tir khoa: xét nghiém LDL-C,
Friedewald

SUMMARY:

Comparatively evaluate the new technique of
LDL-C direct measurement to calculation.

Objective: Comparatively evaluate the new
technique to direct measure LDL-cholesterol using
two systems with the calculation one; Meteria and
Instruments: two systems use reagents of Invicon
Diagnostics and Olympus Diagnostics with automated
chemistry instruments of Hitachi 917 and Olympus
AU 2700 respectively; Methods: Liquid assay to direct
measure LDL-cholesterol (LDL-C) applying the
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Denka-Seiken method comparing to indirect
calculation using Friedewald formula. Sera from 913
divided info 3 groups depenling on Triglycerid
concentration (mg/dL): < 300 (group 1), 300 — 400
(group 2) and > 400 (group 3); Results: No significant
different between Olympus and Invicon reagent;
Comparison between direct measurement and
calculation showing significant differences on overall
samples, group 2 and 3; no significant difserent at group
1. Conclusion: the direct measerement technique
showed no advantage at the low Triglicerid
concentration (< 300 mg/ dL}, but significant advantages
to the calculation one at Triglycerid medium and high
concentration, particularly >400 mg/ dL.

Keywords: low density lipoprotein - Cholesterol
(LDL-C); National Cholesterol Education Program —
NCEP, direct measure LDL-C, Friedewald calculation.

PAT VAN PE

LDL-Cholesterol (LDL-C) da dwoc thtra nhan rong
rai 1a yéu té nguy co chinh gay viva xo ddng mach va
bénh tim mach. Xét nghiém LDL-C giip danh gia
nguy co bénh mach vanh, xo vira dong mach va theo
ddi diéu tri ha lipid trong mau da tr& thanh khuyen
cdo cla Chuwong trinh dao tao qubc gia vé
Cholesterol (NCEP - Hoa ky) (3, 4).

X&c dinh nébng dd LDL-C huyét thanh bang céng
thirc Friedewald d& dwoc st dung tr xwa, va dén nay
hau hét cac phong xét nghiém van st dung. Phuwong
phap nay doi hdi phadi thwc hién 3 xét nghiém la
Cholesterol toan phan, HDL-C va Triglycerid, nén phu
thudc rat Ién vao d6 chinh xac cla cac xét nghiém
doé, nhat 1a Triglycerid; day la gia tri wdc tinh nén
khdng chinh xac hoac khéng tinh dwoc trong moét sé
trwong hop nhu: cd nhiéu Chylomicron, ting
I|poprote|n typ Il hoac Trlglycerld mau > 400 mg/dl..

Dé& gop phan phat trién ky thuat mai phuc vu lam
sang, chung toi thwc hién dé tai nay tai khoa Xét
nghiém, Bénh vién Dai hoc Y Dwoc Tp H6 Chi Minh,
215 Héng bang Q.5 nham: Khao sat gia tri xét
nghiém LDL-C bang phwong phap mdi dinh lwong
trwc tiép so sanh trén hai hé théng st dung va voi
phwong phap tinh toan theo céng thirc Friedewald.

DOI TUQNG VA PHUONG PHAP NGHIEN CcUU

1. Déi twong nghién cru: gébm 913 bénh nhan
chia thanh 3 nhém:

Nhém 1: cdé Triglycerid <
nguoi

Nhom 2: ¢é Triglycerid > 300 mg/dl va < 400mg/dl
gdm 224 nguoi

Nhom 3: cé Triglycerid
nguoi

2. Vat liéu va thiét bi nghién ctru: Dung hai hé
théng thiét bi va hoa chéat:

- May sinh héa tw déng Hitachi 917 v&i hoa chéat
Invicon Diagnostics: LDL-C, code 217100.

- May sinh héa ty ddéng Olympus AU 2700, hdéa
chat Olympus Diagnostics. LDL-C: code OSR 6283.

3. Phwong phap nghién ciru:

3.1.Dinh lwong LDL-C tryc tiép (tt) trén 2 hé

300 mg/dl gbm 226

> 400 mg/dl gbm 463

théng: theo phwong phap Denka Seiken(1)

So séanh trén ca hai hé théng s dung. Xac dinh p,
R*vaR.

3.2. Xéac dinh LDL-C gian tiép (gt): tinh toan theo
cong thirc Friedewald. (2)

TG
LDLC=TC— (HDL.C+ ?)

3.3.S0 sanh hai phwong phap dinh Iuo’ng LDL-C
trc tiép va glan tiép theo Friedewald ctia méi nhém.
Xac dinh p, R? va R.

KET QUA NGHIEN CUU

1. Két qua dinh lwong LDL-C trwc tiép trén hai
hé théng thiét bi héa chét:

1.1. So sanh két qua dinh lwong:

Bang 1: Két qua so sanh hai héa chat Olympus va
Invicon

. s Hoa chéat Hoa chéat
Théng so .
Olympus Invicon
n 65 65
X+ SEM (mg/dl) 130,23 £4,962 | 125,36 + 5,050
SD 40,00 40,72
Gia tri Ion nhét 56,7 48
Gia tri nhé nhét 220 216,3
p 0,49

Két qua dinh lwong trén hai hé théng khac nhau
khdng y nghia (p = 0,49, a = 0,05).

1.2. Sw twong quan cla hai héa chat Oympus va
Invicon

Bang 2: Twong quan gitra hai hda chat Olympus
va Invicon

Théng s r R? | Phuwong trinh hdi p
qui
Hoa chat 5 _
Olympus = 0,974x+8,145
1 0991 | 0983 B= (0,941-1,007) | <0,000
Hoa chat B, =8,145 (3,848 —
Invicon 12,441)
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Hinh 1: Tuong quan gitra hai héa chat Olympus va
Invicon
Tréc nghiém F va t —test dé& danh gia tinh twong
thich ctia phwong trinh héi qui va y nghia cta hé sb
Bi cho thay: Hai hoa chat Olympus va Invicon cé
twong quan thuan véi nhau va rat chat ché véi R
twong tng la 0,991.
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2. Két qua so sanh hai phwong phap dinh
lwong LDL-C trwe tiép va gian tiép

2.1. So sanh hai phwong phap dinh lwgng LDL-C
trwe tiép (i) va LDL-C gian tiép (gt) theo cong thirc
cla Friedewald trén toan bdé mau:

Bang 3: Két qua so sanh gitra LDL-C gt va LDL-C
tt trén toan boé mau.

N LDL-Cgt | LDL-Ctt
Thong so mg/dl mg/d
n 913 913
X + SEM (mg/dl) | 92,18%1,85 | 127,9¢1,33
SD 55,86 40,33 | P<0000
Gia tri 16n nhat 418 431
Gia tri nhd nhét -205 20

Trung binh LDL-C tinh toan theo céng thirc
Friedewald 1a 92,18mg/dl va dinh lwong tryc tiép la
127,9mg/dl, khac biét c6 y nghia (p la <0,000,
a=0,05).

Bang 4 : Twong quan gitra LDL-C gt va LDL-C tt
trén toan b6 mau

Théng s r R? [ Phuong trinh hoi p
qui
LDLC gt ~
e V=1,111x- 49,93
0,802 | 0,644 | B=(1,057-1,165) | <0,000
By = (57,140 - -
42.724)

(**): m&rc y nghia la 0,01

Hai phwong phap dinh lwgng khéng twong quan
tuyén tinh v&i nhau (R*=0,644). Twong quan gitra 2
phwong phap la twong quan thudn chat ché co y
nghia (r = 0,802, a = 0,0).

2.2. Két qua so sanh hai phwong phap dinh lwong
LDL-C gt va LDL-C tt trén nhém 1 (Triglycerid < 300
mg/dl)

Trung binh LDL-C dwegec tinh toan theo céng thirc
la 121,02mg/dl va dinh lwong tryc tiép la
126,92mg/dl, khdng c6 s khac biét vé théng ké (p 1a
0,185, o= 0,05).

Twong quan gitra LDL-C gt va LDL-C tt

Bang 5 : twong quan gitta LDL-C gt va LDL-C tt &
nhom 1

Théng sé r R2 Phucyng&:’mh hoi b
LDLC ot V7 =0,994x + 7,082
et | 0% | 094 | B (0g65-1023) | <0000
B,= (3,317 — 10,848)

(**) : m&rc y nghia a = 0,01

Hai phwong phap dinh lwgng LDL-C c6 lién quan
tuyén tinh v&i nhau theo phuong trinh hdi qui "F =
0,994x + 7,082, R? = 0,954 va twong quan thuan rat
t6t v&i hé sb twong quan twong tng 1a 0.977.

2.3. Két qua so sanh hai phuong phép dinh lwong
LDL-C gt va LDL-C tt trén nhdm 2 (Triglycerid = 301
mg/dl va < 400 mg/dl)

Trung binh cta LDL-C gt la 107,22 mg/dl va LDL-
C tt 1a 127,83 mg/dl, khac nhau cé y nghia théng ké

(p=0,000).
Twong quan giira LDL-C gt va LDL-C tt

Bang 6: tuvong quan gitra LDL-C gt va LDL-C tt

Théng sé r R? Phucyng&:’mh hoi b
LDLC ot V7=0867x + 34,848
oLt | %93 | 0889 | g - 0g7_g0g) | <0000
B = (30,221 — 39,475)

Hai phwong phap dinh lwgng khéng twong quan
tuyén tinh v&i nhau R? = 0,889

2.4. Két qua so sanh hai phuong phép dinh lwong
LDL-C gt va LDL-C tt trén nhém 3 (Triglycerid = 401
mg/dl)

Trung binh cta LDL-C gt la 70,83 mg/dl va LDL-C
tt 1a 128,19 mg/dl, khac nhau cé y nghia théng ké
(p<0,000).

Trong nhém nay cé mdt s mau khéng tinh dugc
bang cong (LDL-Cg < 0.): 1a nhixng mau huyét twong
rat duc hoac nong do Triglycerid cao va Cholesterol
thap:

Bang 7: Két qua so sanh gitra LDL-C gt va LDL-C
tt trén nhém LDL-C khéng tinh dwgc

Théng s LDL-C gt LDL -C tt
n 40 40
T+ SEM (mg/d) | -4268+6,63 | 82,154,521
SD 41,931 28,593 P<0,000
Gia tri I&n nhat -3 152
Gia tri nhd nhét -205 20

Trung binh ctia LDL-C gt la -42,68 mg/dl va LDL-
C tt 1a 82,15 mg/dl, khac nhau cé y nghia théng ké
(p=0,000).

BAN LUAN VA KET LUAN:

1. Két qua dinh lwong LDL-C bang phwong
phap trwc tiép trén hai hé théng thiét bi v&i hoa
chét Olympus va Invicon khac biét khong c6 y nghia
théng ké: c6 thé str dung twong dwong nhau.

2. So sanh hai phwong phap dinh lwong LDL-
C truc tiép va gian tiép tinh toan:

2.1. Trén toan bé méu (n = 913), két qua dinh
lwgng cla hai phwong phap khac nhau c6 y nghia
théng ké (p< 0,000; a= 0,05).

Do thi, cho thay gitra cac nhom, Triglycerid cang
cao sy chénh léch vé LDL-C gitta 2 phwong phap
cang tang dan.

127.83 128.19
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Nhom M LDL-Ctryc t\ép

Hinh 2: LDL-C 4 va LDL-C 4 gilra cac nhom nghién
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clru

2.2. Nhém 1 (Triglycerid < 300 mg/dl)

Két qua dinh lwong cta hai phwong phap khéng
khac biét vé théng k& (p= 0,185 va a= 0,05), va co
mbi twong quan thudn rat chat ché (r = 0,977, a=
0,01).

Nhw vay, v&i viing néng do Triglycerid <300 mg/d|
thi phwong phap dinh lwong LDL-C tryc tiép khéng
wu viét hon phuwong phap tinh toan..

2.3. Nhém 2 (Triglycerid 301 — 400 md/dI)

Két qua dinh lwong gitra LDL-C gian tiép va truc
tiép khac biét co y nghia thdng ké (p< 0,000 va o=
0,05): phwong phap dinh lwong tryc tiép wu viét hon
clia so v&i tinh toan

Chia nhém nay thanh 2 nhém nhé: Triglycerid:
301 — 350 mg/dl (A) va 351 — 400 mg/dl (B), va st
dung céng thirc Friedewald hiéu chinh (LDL-C ) dé&
thay thé, két qua :

Bang 8: Két qua so sanh gitra LDL-C , LDL-C
va LDL-C ;. trong nhém 2

cay hon

2.4 Nhém 3 (Triglycerid > 400 mg/di)

Két qua dinh lwong LDL-C gitra hai phwong phap
khac biét rat c6 y nghia (p < 0,000): phuong phap
dinh lwong truc tiép wu viét rd hon tinh toan.

Chia thanh ba nhém nhd theo Triglycerid: 401 —
440 mg/dl (nhom C), 476 — 500 mg/dl (nhém D) va
501 — 530 mg/dl (nhém E), két qua:

Bang 2: Két qua so sanh gitra LDL-C 4, LDL-C
va LDL-C ;. trong nhém 3

Théng sb [DL.Cq | LDLy | LDLCn
Nhém C | ¥ +SEM | 107,86+ | 136,41+ | 121,97 +
(0=56) | (mral) 5,165 5,306 5,162
NhémD | ¥ +SEM | 94,74+ | 134,45+ | 110,97
(=31 | ) 9,065 7,646 9,076
NhémE | ¥ +SEM | 86,66+ | 131,12+ | 103,91+
(=41) | (o 6,089 5,261 6,083

Trong nhém C:
- Khac biét khdng cé y nghia gitra LDL-C y v&i

Théng sb LDL-C & | LDL-C 4 | LDL-C n
Nhém A | ¥ +SEM | 106,7+ | 12532+ | 117,51+
(n=120) | (o 3,604 3,623 3,607
Nhom B | ¥ +SEM | 107,83 % | 130,71+ | 120,75%
(0=104) | (e 3,841 3,576 3,583

Trong nhém A:

- Khdng c6 sy khac biét c6 y nghia gitra LDL-C
V@i LDL-C 1. (p = 0,109).

- Khdng c6 khac biét c6 y nghia gitva LDL-C 4 v&i
LDL-C r¢ (p = 0,07).

- Su khac biét gitta LDL-C 4 va LDL-C 4 cO y
nghia théng ké ( p < 0,000).

Trong nhém B :

- Khac biét khdng cé y nghia gitra LDL-C y v&i
LDL-C ¢ (p = 0,061).

- Khéac biét khéng c6 y nghia gitba LDL-C o vOi
LDL-C ¢ (p = 0,054).

- Khac biét gilra LDL-C 4 va LDL-C  c6 y nghia
théng ké (p < 0,000).

Do d6 c6 thé si dung cong thirc Friedewald hiéu
chinh déi v&i nhirng bénh phdm cé Triglycerid tir 301
— 400 mg/dl.

150 @ 130.71 17075

M LDL-Cgt
HLDL-Ctt

LDL-C

M LDL-Chc

Nhom A Nhom B

Nhom

Hinh 3: Két qua so sénh gita LDL-C &, LDL-C yva
LDL-C y; trong nhém 2

Tém lai: D6i véi nhom 2 (Triglycerid tor 300 — 400
mg/dl), c6 thé st dung coéng thirc Friedewald dé xac
dinh LDL-C do c6 HSTQ tét tuy nhién két qua nay co
chénh léch khoang 12 %. Do d6 nén st dung céng
thirc clia Friedewald hiéu chinh dé két qua cé do tin

LDL-C ¢ (p = 0,054).

- Khéac biét khéng c6 y nghia gitta LDL-C o vOi
LDL-C r (p = 0,056)).

- Su khac biét gitta LDL-C o va LDL-C 4 co ¥
nghia théng ké ( p < 0,000).

Trong nhém D

- Khac biét khdng cé y nghia gitra LDL-C y v&i
LDL-C 1. (p = 0,052.

- Khéac biét khéng c6 y nghia gitba LDL-C o vOi
LDL-C ¢ (p = 0,211).

- Sw khac biét gitta LDL-C 4 va LDL-C 4 co y
nghia théng ké ( p < 0,001).

Trong nhém E:

Cé sy khac biét c6 y nghia gitta cd ba phwong
phap dinh lwgng LDL-C v&ip la:

- p=0,001 ddi v&i cap LDL-C  v&i LDI-C

- p = 0,048 dbi v&i cap LDL-C gty v&i LDI-C |

- p < 0,000 dbi v&i cap LDL-C gty v&i LDI-C 4

Nhw vay xac dinh LDL-C bang cong thirc
Friedewald hiéu chinh c6 thé ap dung duwoc déi vé&i
nhirng trwong hop cé Triglycerid nhd hon hodc bang
500 mg/dl.

160
140
120 18N
100 £
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60
40
20

@ LDL-Cgt

LDL-C

HLDL-Ctt
M LDL-Chc

Nhom D

Nhom E

Nhém

Hinh 4: Két qua so sénh gitra LDL-C &, LDL-C yva
LDL-C y; trong nhém 3

Vé&i nhirng trwdng hop LDL-C tinh toan theo céng
thirc co két quéa < 0 (khéng tinh dwoc), viéc thay thé
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bang phwong phap dinh lwong trwc tiép 1a lwa chon
ré rang va tbi wu.

Diéu nay gidp khac phuc dwoc han ché cua
phwong phap xac dinh LDL-C béng tinh toan theo
cong thirc Friedewald, dac biét trong nhirng trwdng
hop: ¢é nhiéu Chylomicron (méu cé huyét twong duc
nhw sira), tang lipoprotein typ Ill, Triglycerid cao >
400 mg/dl (theo mét sb tai liéu), va theo nghién clru
clia chung t6i la > 300 mg/dl.
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