TAP CHi NGHIEN CPU Y HOC

DANH GIA GIA TRI S’ DUNG
MOT SO CONG THUC TINH TOAN NONG PO LOW DENSITY
LIPOPROTEIN CHOLESTEROL MAU

Lé Hoang Bich Nga'?, Tran Thi Tham?, Lé Thu Hang'
D4 Thi Minh Anh' va Nguyén Thi Ngoc Lan"2™*
"Trrong Pai hoc Y Ha Noi

2Bénh vién Dai hoc Y Ha Noi

Binh luong cholesterol trong lipoprotein ty trong thép (low density lipoprotein-cholesterol - LDL-C) la xét
nghiém quan trong trong sang loc nguy co va theo déi hiéu qua diéu tri bénh ly tim mach. LDL-C c6 thé dinh lurong
truee tiép hodc tinh toén bang cong thire. Nghién ciru nay danh gié gia tri cia mét s6 céng thirc woc luong ndng
do LDL-C mau (Friedewald (F), Hatta (H), Puavilai (P), Martin (M) va Sampson (S)) trong thurc hanh tai phong xét
nghiém théng qua so sanh do tuong déng két qua gitra LDL-C truc tiép va LDL-C tinh toén théng qua ty 1é méu
c0 s khac biét D va D%, phén tich twong quan Pearson, danh gia gia tri sty dung cda cbng thirc theo phén loai
NCEP - ATP Ill & hai nhém Triglyceride < 4,50 mmol/L (Triglyceride < 400 mg/dL) va 4,50 - 8,45 mmol/L (400 - 750
mg/dL), va méi tuong quan véi ndng dé Triglyceride va HDL-C. Két qué: Vi mau cé Triglyceride < 4,50 mmol/L,
LDL-C tinh theo Martin, Sampson, Puavilai cho két qué phu hop nhét véi LDL-C truc tiép, tét hon cong thirc
Friedewald va Hatta. V&i méau cé Triglyceride 4,50 - 8,45 mmol/L, LDL-C tinh theo c6ng thirc Sampson, Martin,
Puavilai cho két qud phu hop véi LDL-C truc tiép. Ba céng thirc Sampson, Martin, Puavilai pht hop dé tinh toan
két qua LDL-C cta bénh nhan trén ca hai khodng ndéng dé Triglyceride < 4,50 mmol/L va 4,50 - 8,45 mmol/L.

Twr khoa: LDL-C, Friedewald, Hatta, Puavilai, Martin, Sampson.

I. DAT VAN DE

Lipoprotein ty trong thadp (low density
lipoprotein - LDL) la sdn phadm thoai héa cla
lipoprotein ty trong rat thap (VLDL) trong mau.
LDL c6 ty Ié Cholesterol cao va c6 chirc nang
van chuyén phan Ién Cholesterol tir mau t&i cac
mo dé st dung. Cholesterol trong lipoprotein ty
trong thap (LDL-C) tlr 1au da déng vai trd quan
trong vé& mat 1am sang trong danh gia nguy co
tim mach va ra quyét dinh diéu tri. Hwéng dan
vé Cholesterol ctia Hiép hoi Tim mach Hoa Ky/
Hoi Tim mach hoc Hoa Ky (AHA/ACC) nam

Téc gid lién hé: Nguyén Thi Ngoc Lan
Bénh vién Pai hoc Y Ha Noi

Email: ngoclannguyen@hmu.edu.vn
Ngay nhén: 24/09/2023

Ngay duwoc chép nhén: 20/10/2023

2018 tap trung vao LDL-C nhw mét muc tiéu
dich.! Sau khi phat trién statin vao cudi nhirng
nam 1980 va chirng minh viéc giam LDL-C lam
gidm céc bién cb6 ASCVD, xét nghiém ndng do
LDL-C trong mau giup danh gia dap ng voi
statin ctia bénh nhan déng thoi theo dai hiéu
qua diéu tri.2

LDL-C dworc coi la dich diéu tri ciia cac bénh
ly tim mach va rdi loan lipid mau. Do vay, viéc do
lwdng chinh xac ndng dd LDL-C vé cung quan
trong v&i muc dich sang loc nguy co’ tim mach va
theo déi hiéu qua diéu tri va dién bién bénh. Xét
nghiém LDL-C dwoc dinh lwong truc tiép hodc
tinh toan theo cong thire, theo néng d6 HDL-C,
Triglyceride, Cholesterol toan phan. Céng thirc
Friedewald van dang dwoc s dung phd bién
tlr n&m 1982 dé tinh toan néng dd LDL-C, tuy
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nhién céng thirc khdng ap dung dwoc cho mau
c6 ndng do Triglyceride cao va cé nhiéu nhuoc
diém. Nhirng ndm gan day, cac nha khoa hoc
trén thé gi¢i cong bd nhiéu cong thirc mai, nhw
cong thtrc Martin, Sampson...>5 Cac céng thirc
m&i cong bd khac phuc dwoc cac nhuoc diém
cula cong thire trwedre do va dwoc nhiéu Hiép hoi
va T chire Y té Thé gidi khuyén céo siv dung.®?
Vi vay, nhém nghién ctvu tién hanh danh gia gia
tri str dung cuiia cac cong thirc tinh toan LDL-C
dwa trén cac phwong phap khdo séat so sanh sy
khac biét két qua, danh gia twong quan, sy phu
hop két qua, va mirc d6 anh hwéng cla cac
chi sb Triglyceride va HDL-C khi ap dung céng
thire tinh toan trén khoang néng do Triglyceride
< 4,50 mmol/L va 4,50 - 8,45 mmol/L.

Il. POI TUQONG VA PHUONG PHAP
1. Péi twong

Két qua dinh lwvong LDL-C va LDL-C tinh
toan dwa trén cac céng thrc Friedewald (F),
Hatta (H), Puavilai (P), Martin (M) va Sampson
(S)-

TAP CHi NGHIEN CU’U Y HOC

Két qua dwoc thu thap tlr cac bénh nhan
dén kham va diéu tri tai Bénh vién Pai hoc Y
Ha Noi.

Tiéu chuan Iwa chon

Bénh nhan co6 chi dinh lam xét nghiém lipid
mau gdm bbén chi sb: Cholesterol toan phan,
Triglyceride, HDL-C, LDL-C. Bénh nhan c6 két
qua Triglyceride < 8,45 mmol/L. Cac xét nghiém
clia mdi bénh nhan dwoc thuc hién déng thoi
trén cung hé thdng may xét nghiém. Ba hé
théng xét nghiém duwoc khao sat la Cobas
C8000, Cobas 6000 va Alinity.

2. Phwong phap

Thoi gian nghién ciru: 01/11/2022 dén
15/08/2023.

Quy trinh va chi s6 nghién ctru

Buéc 1: Thu thap két qua xét nghiém cla
bénh nhan du tiéu chuan.

Buwéc 2: Tinh toan LDL-C theo cac cbdng
thire.

- Théng qua cac chisd TC (Total Cholesterol),
TG (Triglyceride), HDL-C, tinh dwoc LDL-C
theo tirng cong thirc.

Bang 1. Bang cac cong thirc tinh toan LDL-C3*

Tén Céng thire Pham vi
ap dung
Friederwald —Tr. ~_TG TG <4,50
(1972) LDL-C =TC - HDL-C 22 [mmol/L] mol/L
=TC- c-Jc TG < 8,45
Hatta (1986) LDL-C=TC -HDL-C 7 [mmol/L] mollL
Puavilai —Tr . ~_ TG TG < 4,50
(2009) LDL-C=TC - HDL-C 26 [mmol/L] mol/L
Martin (2013) LDL-C = TC - HDL-C - — S [mmolL] TG < 157,36
novel factor mmol/L
Sampson _ TC HDLC (TG , TGxNonHDL-C TG? TG<9
o020 LDL-C = o B, (37’ TG xNonHDLC _ ﬁ> -0.224 [mmol] >

Buéc 3: X ly sb liéu

Sé lieu dwoc tbng hop bang Microsoft Excel
va phan tich théng ké bdng phan mém SPSS
26.

- So sanh twong doéng va lap phuong trinh

twong quan tuyén tinh Pearson gitra LDL-C
tinh toan bang céng thirc va LDL-C do truc tiép.
Két qua dwoc goi la co twong quan chét ché
néur>0,9.

- Tinh toan sw khac biét D va D% theo
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tirng cap két qua LDL-C dwoc tinh toan bang
cong thirc va LDL-C dinh lwong truc tiép. D
(Difference) la sw khac biét tuyét déi vé gia tri

LDL-C gitra phép do truc tiép va wéc tinh. D%
la chénh l&ch phan tr&m gitra LDL-C do truc tiép
va woc tinh. Tinh toan sy khac biét trung binh.

D = |LDL-C tinh toan - LDL-C do truc tiép|

D% =

_ | LDL-C tinh toan- LDL-C do truc tiép| x 100

LDL-C do truc tiép

- Tinh toan ty 1& mau phu hop dwa trén tiéu
chudn NCEP - ATP lIl. Dya vao huéng dan
phan nhém bénh nhan cé nguy co theo néng
dd LDL-C cla t6 chirc NCEP - ATP Il (cac
nguwdng néng dod 2,58; 3,36 va 4,14 mmol/L),
néu LDL-C wéc tinh va LDL-C truc tiép thudc
mot mire phan loai thi goi 1a “concordant”, néu
LDL-C w&c tinh dwgc phéan loai vao mirc cao
hon LDL-C truc tiép thi goi la “overestimation”;
néu LDL-C wéc tinh & mic thdp hon LDL-C
trwc tiép thi goi la “underestimation”. Tinh
toan ty 1& mau thudc 3 nhém “concordant”,
“overestimation”, “underestimation” theo tirng
cbng thire.

- So sanh LDL-C tinh theo coéng thirc va
LDL-C do trwc tiép qua tirng mirc Triglyceride
dwa trén tiéu chudn NCEP - ATP 1. Triglyceride
dwoc phan loai theo cac mre: < 1,13 mmol/L;

A Bidudd phan tan str dung céng thirc Friedewald

LDL-CF (mmoiiL)

R=095
Y =-0,11 +0,95"x

LDL.CD fmmell)

Biéu db phan tan st dung cong thirc Puavilai

LDL-CP (mmalL)
LDL.CM (mmoliL)

R=0,96
Y =0,02 + 0,96

Biéu db phan tan st dung cang thirc

1,13 - 1,68 mmol/L; 1,69 - 2,24 mmol/L; 2,25 -
4,49 mmol/L; = 4,50 mmol/L. Tinh toan trung
binh sy khac biét (D va D%) cta LDL-C tinh
theo tirng cong thirc va LDL-C dinh lvgng &
trng mrc phan loai.

- So sanh LDL-C tinh theo cong thc va
LDL-C do truc tiép qua trng mirc HDL-C dua
trén tiéu chuan NCEP - ATP Ill. HDL-C duoc
phan loai theo cac mic: < 1,03 mmol/L; 1,03
- 1,28 mmol/L; 1,29 - 1,54 mmol/L; = 1,55
mmol/L. Tinh toan trung binh sy khac biét (D
va D%) cta LDL-C tinh theo tirng cong thirc va
LDL-C dinh lwgng & tirng mirc phan loai.

Buéc 4: Ban luan va két luan.

I. KET QUA

1. So sanh twong dong két qua LDL-C dinh
lwong va LDL-C tinh toan

Biéu db phan tan st dung cona thirc Hatta

LOL-CH (mmaiiL}

R=092
Y =-0,32 +0,95'x

LDLCD (mmoit)

Biéu dd phan tan st dung cong thirc Sampson

LDL-CS (mmoi)

R=0,96
Y =0,06 +0,93°x

LDL.CD (mmolL)

LDL-CD {mmolL) LDL-CD fmmoll)

Biéu d6 1. Méi twong quan két qua xét nghiém LDL-C trwc tiép va wéc tinh theo cong thirc
Friedewald (A), Hatta (B), Puavilai (C), Martin(D) va Sampson (E)
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Nhém nghién ctu thu thap 85.280 mau
bénh nhan dat tiéu chuan lwa chon mau. Do
tudi trung binh ctia quan thé nghién ctru 14 52.

Két qua LDL-C dinh lwong va wéc tinh
c6 mbi quan hé tuyén tinh dwong hoan toan,
twong quan chat ché (r > 0,9), trong d6 céng

TAP CHi NGHIEN CU’U Y HOC

thirc clia Puavilai va Sampson c6 hé sb twong
quan r = 0,96 la cao nhét (Biéu d6 1).

2. Sy khac biét D va D% theo tirng cap két
qua LDL-C dworc tinh toan biang cong thirc
va LDL-C dinh lwong truwc tiép

Bang 2. Sy khac biét (D va D%) giira LDL-C tinh toan va LDL-C tryc tiép & cac mau
¢6 néng do Triglyceride < 4,50mmol/L

Két qua LDL-C tinh

Cdng thire Quy wéc toan (mmol/L) (mmDoIlL) I(?)Z)’
(TB £ SD)
Friedewald LDL-CF 2,99 + 0,92 0,3+0,23 9,68 + 10,77
Hatta LDL-CH 2,78 + 0,94 0,46 + 0,3 15,32 + 12,51
Puavilai LDL-CP 3,1+0,94 0,25+0,18 6,96 + 10,50
Martin LDL-CM 3,07 £+ 0,89 0,23+0,18 7,66 + 11,00
Sampson LDL-CS 3,05+0,92 0,26 + 0,18 7,62 £ 10,19

V6&i cac mau c6 ndng d6 TG < 4,50 mmol/L,
cong thirc Puavilai cho két qué LDL-C wérc tinh

gan nhét véi LDL-C do tryc tiép nhat trong 5
cbng thire.

Bang 3. Sw khac biét (D va D%) giira LDL-C tinh toan va LDL-C tryc tiép & cac mau
c6 néng do Triglyceride 4,50 - 8,45 mmol/L

Két qua LDL-C tinh

D D%

Cong thirc Quy wéc toan (mmol/L) X

(mmol/L) (%)

(TB = SD)

Friedewald LDL-CF 2,39 + 1,06 0,67 £ 0,44 24,69 £ 19,48
Hatta LDL-CH 1,71+ 1,08 1,24 + 0,53 45,93 + 23,01
Puavilai LDL-CP 2,82 + 1,06 0,44 + 0,39 16,99 + 21,88
Martin LDL-CM 3,3+0,92 0,51 +0,46 21,68 £ 29,95
Sampson LDL-CS 2,76 £ 0,87 0,41+0,34 15,94 + 20,43

V6&i cac mau cé néng dd TG cao (4,50 -
8,45 mmol/L), cdng thirc Sampson cho két qua
LDL-C wéc tinh gan nhét véi LDL-C do truc tiép
nhét trong 5 cong thirc.

3. Ty 1@ mau phu hop dwa trén hwéng dan
NCEP - ATP Il
A.B. Ti 1& “concordant’” clia mau LDL-C

trwc tiép va tinh toan qua céng thirc Sampson,
Puavilai, Martin cao hon 70% & cac mau co
Triglyceride < 4,50 mmol/L va hon 50% & cac
mau c6 Triglyceride 4,50 - 8,45 mmol/L. Céng
thirc Martin co ti Ié overestimation cao & cac
mau c6 néng dd Triglyceride 4,50 - 8,45 mmol/L.

C.D. Tilé cac mau c6 suw khac biét < 5% va
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TAP CHi NGHIEN CPU Y HOC

A

Sv phu hop cia LDL-C tinh theo cong thirc so voi
ngwdng clia hwdng dan theo NCEP-ATP Il & mirc
TG < 4,5 mmol/L

LDL-CF 2,06
LDL-CH 0,68
LDL-CP 4,63
LDL-CM 4,04
LDL-CS 337

0% 20%

m Concordant (%)

B

40% 60%

OUnderestimation (%)

80% 100%
@ Overestimation (%)
Sy phu hop cta LDL-C tinh theo cong thirc so v&i

nguwéng cltia hwéng dan theo NCEP-ATP I1l & mirc
TG 4,5 - 8,45 mmol/L

LDL-CF 53,43 41,55 [ 5,03
LDL-CH 44,56 54,16 128
LDL-CP

LDL-CM

LDL-CS 29,33

[T 10,07

0% 20% 40% 60% 80% 100%

m Concordant (%) 0 Underestimation (%) m Overestimation (%)

0

Biéu g6 ty 1& phan trdm mAu cé sy khac biét D%
dwéi 5% va 10% gitra LDL-C do tryc tiép va tinh theo
tirng cong thirc & mirc TG < 4,5 mmol/L

78,25
73,12 72,97
59,98
3286 38,15
28,89 .
H 12,63
LDL-CF (%) LDL-CH (%) LDL-CP (%) LDL-CM (%) LDL-CS (%)

OD% <5% mD% <10%

Biéu db ty 1& phan trdm mAu c6 sw khac biét D%
dwdi 5% va 10% gitra LDL-C do tryc tiép va tinh theo
tlrng cong thirc & mirc TG 4,5 - 8,45 mmol/L

40,13 39,45 40,59
19,58 19,99 2149 19,37
9,48
4,23
2,03
N B
LDL-CF (%) LDL-CH (%) LDL-CP (%) LDL-CM (%) LDL-CS (%)

0D% <5% mWD%<10%

Biéu d6 2. Biéu dd so sanh sw khac biét D va D% cua LDL-C truc tiép va LDL-C wéc tinh
theo hwéng dan cia NCEP

< 10% cao nhéat khi tinh toan qua cac cong thirc
S, P, M. V&i cac mau c6 ndng dd Triglyceride
4,50 - 8,45 mmol/L, ti 1& twong ddng két qua
giam. LDL-C wéc tinh va dinh luvong truc tiép
co s khac biét cao.

A. Biéu db ty I&é mau co su khac biét D gitra
LDL-C truc tiép va LDL-C tinh toan cua tirng

S

mUrc phan loai TG theo NCEP ATP IlI o~ gg

mmol/L g’\s/l
14
1,2
1
0,8
0,6
04
0,2
0

TG <113 TG1,13-168 TG 1,69-224 TG225-449 TG=24,50

mmol/L mmol/L mmol/L mmol/L mmol/L

4.Dbanh gia sw khac biét (D va D%) caa LDL-C
tinh theo tirng coéng thirc va LDL-C dinh
lwong theo khoang néng dé Triglyceride va
HDL-C

B. Biéu db ty & mau co sy khac biét D% gitra
LDL-C tryc tiép va LDL-C tinh toan cla tirng

== D%F
¥ 3 i —A— D%H
murc phan loai TG theo NCEP ATP Il Db
9 D%M
% D%S
50
45
40
35
30
25
20
15 =
10 — - e
5 - 4
0
TG<113 TG1,13-168 TG1,69-224 TG225-449 TG24,50
mmol/L mmol/L mmol/L mmol/L mmol/L

Biéu do 3. Biéu do6 D (A) va D% (B) giira LDL-C do trwc tiép va LDL-C tinh toan
& cac mirc phan loai Triglyceride theo NCEP - ATP il

Khi ndng do Triglyceride tang, sw khac
biét D va D% cua 3 cong thirc Hatta, Puavilai,
Sampson tang dan; sw khac biét D ctia Martin
va D% cua Friedewald tang dan. Céng thirc

Puavilai, Martin, Sampson c6é sw khac biét
thap nhét, phi hop véi ca cac mau cé néng dd
Triglyceride 4,50 - 8,45 mmol/L.
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A. Biéu db ty 1& mAu c6 su khac biét D gitra
LDL-C tryc tiép va LDL-C tinh toan cua tirng

mirc phan loai HDL-C theo NCEP ATP Il a0
——ppP
mmol/L
DS

>
<>

HDL-C < 1,03
mmol/L

HDL-C 1,03-1,28 HDL-C 1,29 - 1,54
mmol/L mmol/L

HDL-C 2 1,55
mmol/L

TAP CHi NGHIEN CU’U Y HOC

B. Biéu db ty I&é mAu c6 sy khac biét D% gilva

LDL-C tryc tiép va LDL-C tinh toan cla tirng oo

murc phan loai HDL-C theo NCEP ATP llI —A— D%H

—4— D%P
D%M
D%S

— n

- «

HDL-C < 1,03
mmol/L

HDL-C 1,03-1,28 HDL-C 1,29 - 1,54
mmol/L mmol/L

HDL-C 2 1,55
mmol/L

Biéu do 4. Biéu d6 D (A) va D% (B) giira LDL-C do trwc tiép va LDL-C tinh toan & mirc phan
loai HDL-C theo NCEP - ATP Ili

Khi nébng d6 HDL-C tang, sw khac biét qua
cong thire va dinh lwong tryc tiép (D va D%)
thay ddi tuy ndng d6 HDL-C. O’ ndng dd HDL-C
< 1,03 mmol/L, LDL-C cla ca 5 cong thic
déu coé sw khac biét I6n véi LDL-C truc tiép.
0] néng d6 HDL-C = 1,03 mmol/L, 4 cong thirc
Friedewald, Puavilai, Martin, Sampson it bj anh
hwéng béi néng d6 HDL-C.

IV. BAN LUAN

Trong nghién clru nay, chung toi da thu thap
két qua xét nghiém lipid clia 85280 bénh nhan
c6 4 chi sb Cholesterol toan phan, Triglyceride,
HDL-C, LDL-C dworc thie hién trén cung mét hé
thédng may tai Khoa Xét nghiém - Bénh vién Dai
hoc Y Ha Néi trong th&i gian ttr ngay 01/11/2022
dén ngay 15/08/2023. Céac xét nghiém da thuc
hién trén may dwoc xac nhan phwong phap, ndi
kiém va ngoai kiém dinh ky dam bao két qua do
lwdng chinh xac, dang tin cay.

Nghién ctru cac mau cé nong dé Triglyceride
< 4,50 mmol/L cho thay:

Trong nam coéng thirc tinh LDL-C, cong thirc
clia Puavilai cho két qua gan nhét véi LDL-C
truc tiép. Sw khac biét (D%) gitra LDL-C do truc
tiép va LDL-C tinh toan bang cac cong thirc
Friedewald, Hatta, Puavilai, Martin, Sampson,
theo thir tw 1an lwot 1a 9,68%; 15,32%; 6,96%;
7,66%; 7,62%. Cong thirc Puavilai cho két

qua c6 sw khac biét D% nhd nhat. Céng
thiec Puavilai cho ti 18 mau cé sy phu hop
“concordant” theo tiéu chuén phan loai bénh
nhan theo NCEP - ATP Ill 1a cao nhét (76,80%).
Ti & mau co khéac biét D% < 5 khi sir dung céng
thirc Puavilai 1a cao nhét (44,22%). Cong thirc
Martin va Sampson cho ti 1& mau c6 sw phu hop
“concordant” cao va sy khac biét nhd. Coéng
thirc Hatta cho sy khac biét I1&n nhéat (D%:
15,32%) va ti 1& phu hop thap nhat (54,03%).
Cac cong thirc déu cho két qué phu hop.

Su khac biét két qua gitva LDL-C do truc
tiép va LDL-C tinh toan bang céac céng thirc
Hatta, Puavilai, Sampson tang khi néng do
Triglyceride trong m3u bénh phadm ting. Sw
khac biét két qua khi dwoc tinh toan theo cong
thtec Martin 1a it anh hwdng nhét béi ndng do
Triglyceride. V&i cac mau cé HDL-C thap, sw
khac biét két qua xét nghiém |a cao. Khindng d6
HDL-C tang, sw khac biét giam dan. Céng thirc
Martin, Hatta va Sampson van cho su khac biét
thdp nhéat. Theo moét nghién ctvu twong tw cla
Mijeong Kang (2017) thwc hién tai Han Quéc,
cong thirc Martin 13 cong thire cho két qué khac
biét nhd nhat va dwoc khuyén cédo st dung dé
tinh toan cho quan thé ngudi Han Quéc.® Nam
2018, ACC va AHA ciing da khuyén cdo wu tién
st dung cobng thirc Martin, dac biét & nhirng
bénh nhan dang diéu trj.3*
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TAP CHi NGHIEN CPU Y HOC

Két qua nay ciing twong déng voi két qua
trwdc d6 clia nhdm nghién ctru, khi khao sat &
c® mau nhd hon (6654 mau)." Trong nghién
cru trwdc d6, nhdm nghién cru danh gia trén
cac mau cé ndng do Triglyceride < 4,5 mmol/l va
chi thwec hién trén may xét nghiém ¢8000. Trong
nghién ctru nay, nhém nghién clru mé réng
danh gia trén cac mau cé ndng do Triglyceride
trong khoang 4,5 - 8,5 mmol/l, ciing nhv mé&
rong danh gia véi cac hé théng xét nghiém
khac cung hang (may c6000-Roche) hoac khac
hang (may Alinity-Abbott), v&i diéu kién 4 chi
s lipid déu dwoc thwe hién trén cung mot hé
théng xét nghiém. Két qua xét nghiém ciing
twong déng khi danh gia doc lap trén hé théng
¢8000. Cbng thirc Puavilai, Sampson, Martin
cho két qua tét nhat khi wéc tinh két qua. Céng
thirc Friedewald va Hatta cho két qua khac biét
I&n hon.

Nghién ctru cac mau cé nong dé Triglyceride
4,50 - 8,45 mmol/L cho thay:

Trong nam cdéng thwre tinh LDL-C, cdng thirc
ctia Sampson cho két qué gan nhét véi LDL-C
truc tiép, sau do 1a Puavilai va Martin. Sy khac
biét gitra LDL-C do truc tiép va LDL-C tinh toan
béng cac cbng thirc Friedewald, Hatta, Puavilai,
Martin, Sampson, theo th tw 1an lwvot D% la
24,69%; 45,93%; 16,99%; 21,68% va 15,94%.
Ti 1&6 mau co6 khac biét D% khi st dung cong
thirc Sampson 1a thap nhat. Céng thirc Martin
cho ti 18 mau cé sy khac biét D% < 5 cao nhét.
Danh gia sw phu hop cta LDL-C wéc tinh dwa
trén tiéu chuan phan loai bénh nhan theo NCEP
- ATP lll ciing cho thdy cong thirc Sampson va
Martin cho két qua cé sw phu hop tét. Dac biét
la cong thirc Puavilai cho s6 mau c6 sy phu
hop “concordant” [a cao nhat (61,58%), mac du
cac khuyén cao cong bd khéng ap dung cong
thirc nay cho cac mau cé ndng do Triglyceride
cao. Céng thirc Friedewald cho ti 1é mau khac
biét cao, phu hop véi cong bd trwdc d6. Bén

canh dé, mac du duwoc céng bd ap dung duoc
cho cac mau c6 ndng d6 TG < 8,5 mmol/l, cong
thirc Hatta cho i 1&6 mau phu hop thép, sw khac
biét D% I&n.

Nam 2021, H6i Hoa sinh I[am sang Canada
khuyén cdo sir dung coéng thirc Sampson dé
tinh toan ndng dd LDL-C cho tat ca cac bénh
nhan, bao gdbm ca bénh nhan tang Triglyceride
mau.® Mot vai nghién ctru két luan réng phwong
trinh Sampson phu hop dé s dung tinh toan
cho nhirng bénh nhan cé Triglyceride 1én t&i 9
mmol/L (800 mg/dL) twong tw nhw dinh lwong
LDL-C truc tiép.”® Gan day nhat, Martin va
codng sw céng bdé mot nghién clru danh gia gia
tri str dung ctia cong thirc Martin va Sampson.
Hai cong thire dwoc cong bd phu hop siv dung
dé tinh toan két qua xét nghiém LDL-C & cac
mau cé ndng do Triglyceride cao.® Két qua nay
twong ddng voi két qua clia nhém nghién ciru.
Bén canh d6, nhédm nghién ctru nhan dinh céng
thire Puavilai cling phu hop dé wéc tinh két qua
LDL-C & c& mau c6 noéng d6 Triglyceride thap
va cao.

V. KET LUAN

O néng dé Triglyceride < 4,50 mmol/L,
5 coéng thirc dwoc cong bd déu phu hop dé
st dung, trong d6 4 codng thirc (Friedewald,
Puavilai, Martin, Sampson) cho két qua cé do
phu hop cao. Coéng thirc Puavilai cho két qua
c6 su khac biét thp nhét.

o néng do Triglyceride 4,50 - 8,45 mmol/L,
3 cong thwre (Puavilai, Martin, Sampson) phu
hop dé tinh toan két qua LDL-C. Céng thirc
Sampson cho két qua cé suw khac biét thap nhét.
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Summary
ASSESSMENT FORMULAS CALCULATING LOW DENSITY
LIPOPROTEIN CHOLESTEROL BLOOD CONCENTRATION

Cholesterol in low-density lipoprotein (LDL-C) screening test is important for monitoring risk
and treatment effectiveness of cardiovascular diseases. LDL-C can be measured directly or
calculated using a formula. This study evaluated the value of Friedewald (F), Hatta (H), Puavilai
(P), Martin (M), and Sampson (S) formulas by comparing the results of direct LDL-C quantification
and calculated LDL-C using D and D% calculation, Pearson correlation analysis; we evaluated the
value of the formula according to NCEP - ATP llI classification in two groups Triglyceride < 4.50
mmol/L (Triglyceride < 400 mg/dL) and 4.50 - 8.45 mmol/L (400 - 750 mg/dL), and the correlation
with Triglyceride and HDL-C levels. Results: In samples with Triglyceride < 4.50 mmol/L, LDL-C
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calculated by Martin, Sampson, Puavilai is the most consistent with direct LDL-C, better than
Friedewald fomula and Hatta formula. In samples with Triglyceride 4.50 - 8.45 mmol/L, LDL-C
calculated by Sampson, Puavilai, Martin is the most consistent with direct LDL-C. We suggest that
the three formulas Puavilai, Sampson, Martin are suitable for calculating LDL-C results of patients
in both Triglyceride concentration ranges of Triglyceride < 4.50 mmol/L and 4.50 - 8.45 mmol/L.

Keywords: LDL-C, Friedewald, Hatta, Puavilai, Martin, Sampson.
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