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Panh gia gia tri sit dung ciia cong thirc tinh nong do
LDL-C huyét twong

Evaluating the practical value of the formula to calculate plasma LDL-C

concentration
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Ta Thanh Xuan, Nguyén Thi Mi va Pham Viét Tan

Tom tat

Muc tiéu: Danh gia gia tri s&r dung céng thic tinh LDL-C huyét tuong clia Sampson bang cach so
sanh véi LDL-C tinh theo cong thuc Friedewald va LDL-C do truc ti€p. Déi tuong va phuong phdp: Nghién
clru mo ta cat ngang, tién hanh do néng d6 LDL-C huyét tuong truc tiép dong thoi tinh gid tri LDL-C
huyét tuong theo cong thiic cla Friedewald va Sampson trén 323 bénh nhan kham va diéu tri tai Bénh
vién TUQD 108 tur thang 11/2023 dén thang 02/2024 (nhém 1 gébm 98 mau co triglycerid < 4,5mmol/L;
nhom 2 gom 225 mau cé triglycerid > 4,5mmol/L). Két qua: C6 moi tuang quan thuan muic do manh gitra
LDL-C tinh theo cong thic Sampson va Friedewald véi phuong phéap do truc ti€p & ca 2 nhom. Phan
tram khac biét D% gitra LDL-C tinh theo 2 cong thiic Sampson, Friedewald véi LDL-C truc tiép: G nhom
triglycerid > 4,5mmol/L, D% lan luot la 12,2% va 24,3%; & nhém con lai, D% lan luot la: 1,36% va 4,61%
(p<0,05). Biéu dé Bland-Altman cho thay su phu hop hon gilta cdng thic Sampson véi LDL-C dugc do
truc tiép. Két ludn: V&i mau cé ndng do triglycerid < 4,5mmol/L, céng thic tinh LDL-C theo ca Sampson
va Friedewald déu phu hgp dé thay thé cho phuong phéap do LDL-C truc ti€p. V&i mau c6 néng do
triglycerid > 4,5mmol/L, céng thiic Sampson chinh xac hon céng thuc Friedewald khi s&r dung dé tinh
nong dé LDL-C huyét tuong, tuy nhién chua phu hgp dé thay thé cho phuang phap dinh lugng truc tiép
LDL-C theo yéu cau ctia NCEP ATPIII.

Turkhdéa: Cong thiic Sampson, cong thic Friedewald, LDL-C.

Summary

Objective: To evaluate the value of using Sampson's plasma LDL-C calculation formula on two
concentration levels: Triglyceride < 4.5mmol/L and triglyceride > 4.5mmol/L by comparing with LDL-C
calculated by Friedewald formula and LDL-C measure directly at 2 corresponding concentration levels.
Subject and method: A descriptive cross-sectional study on plasma LDL-C concentrations of 323 patients
examined and treated at 108 Military Central Hospital from 11/2023 to 02/2024 (group 1 includes 98
samples with triglycerides <4.5mmol/L; group 2 includes 225 samples with triglycerides = 4.5mmol/L).
Result: There was a strong correlation between the Sampson and Friedewald formulas with the direct
measurement method in both groups. The absolute difference D% between LDL-C calculated according
to the two formulas Sampson, Friedewald and direct LDL-C: In the triglyceride group = 4.5mmol/L, D%
were 12.2% and 24.3%, respectively (p<0.05). In the remaining group, D% were: 1.36% and 4.61%,
respectively (p<0.05). The Bland-Altman plot showed better agreement between the Sampson formula
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and directly measured LDL-C. Conclusion: For samples with triglyceride concentrations < 4.5mmol/L,
both Sampson and Friedewald formulas for calculating LDL-C are suitable to replace the direct LDL-C
measurement method. For samples with triglyceride concentrations > 4.5mmol/L, Sampson formula is
more accurate than Friedewald formula when used to calculate plasma LDL-C concentration, but is not
suitable to replace the direct LDL-C measurement method as required by NCEP ATPIII.

Keywords: Sampson formula, Friedewald formula, LDL-C.

1. DAT VAN BE

Lipoprotein ty trong thap (LDL-C) la mot trong 5
nhém lipoprotein déng vai trd quan trong trong co
thé. Chiic nang chinh cta LDL-C la van chuyén
khodng 75% cholesterol trong mau dén té bao
ngoai vi. Vi vay, LDL-C dugc xem la nguyén nhan
chinh gay xo vita mach mau. Néng dé LDL-C huyét
tuong cao ¢o6 lién quan dén tang nguy co mac cac
bénh tim mach, dét quy '. LDL-C la m6t trong nhiing
tiéu chudn chan doan, diéu tri, du phong bénh ly tim
mach trong cac huéng dan cda Hiép hoi Tim mach
Hoa Ky (AHA)/Hoc vién Tim mach Hoa Ky (ACC),
Chuong trinh Gido duc Cholesterol Quéc gia Hoa Ky
(NCEP), H6i Tim mach Qudc gia Viét Nam.... Do d¢,
viéc dinh lugng chinh xac LDL-C trong mau déng vai
trd quan trong trong thuc hanh 1am sang.

Néng dé LDL-C trong mau dugc dinh lugng truc
tiép hoac tinh gian tiép qua cac chi so: Triglycerid,
cholesterol,... trong dé phuong phap dinh lugng
truc tiép cho két qua chinh xac nhat. Tuy nhién
khéng phai phong xét nghiém nao cling thuc hién
dugc do han ché vé kinh phi va cac yéu té ky thuat °.
Con phuong phép gian tiép thi c6 thé dugc ap dung
dé dang tai hau hét cac phong xét nghiém sinh hda.
Vi vay, mét s6 cong thuc tinh LDL-C khac nhau da
dugc phat trién > * °, Mt trong cac cong thuc dugc
cac phong xét nghiém trén toan thé gidi st dung
rong rai dé la cong thic Friedewald °. LDL-C trong
huyét tuong dugc xac dinh dua trén cholesterol
toan phan (TC), triglycerid (TG) va lipoprotein ty
trong cao (HDL-Q): LDL-C =TC- HDL -
(TG/2,2)mmol/L*. Tuy nhién, céng thic nay dugc
khuyén cao khong ap dung cho nhitng mau cé néng
do triglycerid cao, mau cé chylomicron, réi loan
betalipoprotein mau hoac & nhiing bénh nhan suy
than, dai thao dudng va cac bénh ly & gan 7 & Nam

2020, Sampson va cong su da dua ra mot cong thuc
mai, dugc cdng bé 1a khic phuc nhitng nhugc diém
clia cdng thuc Friedewald véi cac mau c6 ham lugng
TG lén t6i 9,0mmol/L * '°. Tuy nhién, cong thuc nay
hién dang con it dugc st dung tai cac phong xét
nghiém cda Viét Nam.

Vi vay, nhém nghién ctu tién hanh nghién cdu
v&i muc tiéu: Ddnh gid gid tri st dung clia céng thic
tinh LDL-C huyét tuong cua tdc giG Sampson so vGi
cbng thirc tinh LDL-C huyét tuong cua Friedewald va
két qua LDL-C do truc tiép.

1. DOI TUQNG VA PHUONG PHAP

2.1. Déi tuong

323 mau huyét tuong bénh nhan dén kham va
diéu tri tai Bénh vién Trung uong Quan déi 108 tu

thang 11/2023 dén thang 02/2023 dugc chia thanh
2 nhém:

Nhom 1: Mau huyét tuang clia 98 bénh nhan cé
néng do triglycerid < 4,5mmol/L.

Nhém 2: Mau huyét tuong cda 225 bénh nhan
c6 ndéng do triglycerid > 4,5mmol/L.

Nguéng triglycerid 4,5mmol/L dugc khuyén cao
khong nén ap dung cong thiic ctia Friedewald °.

Tiéu chudn lua chon:

Huyét tuong clia bénh nhan c6 chi dinh lam xét
nghiém lipid mau gém 4 chi sé: Cholesterol toan
phan, triglycerid, HDL-C, LDL-C vé&i két qua
triglycerid < 9mmol/L.

Bénh nhan dong y cho st dung két qua xét
nghiém dé nghién ctu.

Tiéu chudn loai trur:

Huyét tuong bénh nhan c6 néng dé triglycerid
> 9mmol/L.
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Bénh nhan khdéng dong y cho st dung két qua
xét nghiém dé nghién ctu.

Cac mau mau tan huyét, duc, vang anh hudng
dén xét nghiém.

2.2. Phuong phdp

Thiét ké nghién ctiu: Nghién ctiu mé ta cat ngang.

Cac budc tién hanh:

Lay mau mau cla cac bénh nhan theo quy trinh
chuan dé loai trir cac yéu té gay nhiéu, anh hudng
dén xét nghiém lipid mau.

Tién hanh xét nghiém néng dé cholesterol,
HDL-C, LDL-C, triglycerid theo phuong phap enzym
so mau trén mady AU 5800 cGia hang Beckman
Coulter tai Khoa Sinh héa - Bénh vién Trung uong
Quan doi 108. Phuong phéap c6 lién két chuin do
ludng véi phuong phép tham chiéu LDL-cholesterol
cta CDC (Trung tdm Kiém soat Dich bénh) ctia Hoa
Ky vGi khoang tuyén tinh 0,26 - 10,3mmol/L; Gidi
han dinh lugng la 0,26mmol/L; D6 chum gom: Do
[3p lai < 3%, do6 tai lap < 4%.

Thu thap két qua xét nghiém ctia bénh nhan va
tinh todn LDL-C theo cac cong thuc.

Céc cong thuc st dung trong nghién cuu:

Céng thuc Friedewald: LDL-C (F) =TC - HDL -
(TG/2,2) (mmol/L).

Ill. KET QUA

3.1. Ddc diém chung cta déi tuong nghién citu

Céng thuc Sampson: LDL-C (S) = TC/0,948 -
HDL-C/0,971- (TG/3,74 + TG x Non HDL-C/24,16 - TG
xTG/79,36) - 0,244 (mmol/L).

2.3. Xirly sé liéu

S6 liéu dugc thu thap va xi ly theo phuong
phap thong ké y hoc trén phan mém IBM®SPSS 20.0.

Hé sé tuong quan Pearson va mo hinh héi quy
tuyén tinh dugc dung dé danh gia su tuong quan
gitta LDL-C truc tiép véi LDL-C dugc tinh theo cong
thiic Sampson va Fridewald, véi p<0,05 dugc coi la
c6 y nghia thong ké.

Phan tram khac biét (D%) la chénh léch % gilia
LDL-C dinh lugng truc tiép vai LDL-C tinh toan bang
cong thuc Sampson [LDL-C (S)] va Friedewald [LDL-C
(F)l. D% cang nhé thé hién muc tuong hgp cang tét,
D% khéng vugt qué 12% dugc danh gia la dat yéu cau
theo hudng dan cia Chuong trinh gido duc
cholesterol quéc gia cia Hoa Ky (NCEP ATPIIl) . Cac
gia tri D% dugc tinh trén ting mau va sau dé xac dinh
gia tri trung binh: D% = |LDL-C do truc tiép - LDL-C
tinh theo cong thtic|/ LDL-C do tryc tiép x 100.

Biéu dé Bland-Altman dugc st dung dé danh
gia su khac biét gitra LDL-C truc tiép vsi LDL-C dugc
tinh theo c6ng thiic Sampson va Friedewald.

Bang 1. Pac diém chung cta ddi tugng nghién citu

Chi sé Nhom 1 (n =98) Nhom 2 (n = 225)
TB + DLC (mmol/L) TB £ DLC (mmol/L)

LDL-C truc tiép (1) 3,67 £1,17 3,3+0,92
LDL-C Friedewald (2) 351+1,24 2,5+0,98
LDL-C Sampson (3) 361+1,19 2,82 +0,81
Triglycerid 2,28+ 1,23 538+ 1,09
P, (T-test) 0,08 <0,001

P (T-test) 0,15 <0,001

Nhan xét: Khac biét khéng cé y nghia théng ké giltta néng d6 LDL-C do truc tiép véi LDL-C (F) va LDL-C
(S) tai nhdom 1 (p>0,05). Khac biét c6 y nghia théng ké gitta nong d6 LDL-C do truc tiép véi LDL-C (F) va LDL-
C (S) (p<0,05). Nong a6 triglycerid cia nhom 1 la 2,28 + 1,23mmol/L va nhém 2 la 5,38 + 1,09mmol/L.
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3.2. Tuong quan giifa néng dé LDL-C do truc tiép véi néng dé LDL-C duoc tinh theo céng thirc
Friedewald va Sampson
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Hinh 1. Tuang quan gitta néng d6 LDL-C do truc tiép
vGi ndng dé LDL-C dugc tinh theo cong thiic 8 nhém triglycerid < 4,5mmol/L.

Nhdn xét: Vi cac mau cé nong do triglycerid < 4,5mmol/L, cé moi tuong quan thudn muc d6 rat manh
gitta néng d6 LDL-C (F) va LDL-C (S) véi ndng dé LDL-C do truc tiép vai hé s6 tuong quan tuong Ung la 0,93
va 0,94 (p<0,05).
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Hinh 2. Tuong quan gilta néng dé LDL-C do truc tiép vGi ndng dé LDL-C tinh theo cong thic 8 nhém TG > 4,5

Nhdn xét: VGi cac mau c¢d nodng do triglycerid > 4,5mmol/L, c6 tuong quan thuan mdc dé manh gilra
nong d6 LDL-C do truc tiép véi ndbng do LDL-C (F) va LDL-C (S) trong dé hé s6 tuong quan Pearson déu la
0,77 (p<0,05).
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3.2. D% va biéu dé Bland Altman giira néng d@é LDL-C do tru’ tiép véi néng dé LDL-C (F) va LDL-C (S)

DGi véi nhom triglycerid < 4,5mmol/L:

Bang 2. Gia tri trung binh D% giiia LDL-C do truc tié€p véi LDL-C tinh theo céng thiic

Phuong phap n Gia tri trung binh D% p (Mann - Whitney test)
Fridewald 98 4,61% p=0,04
Sampson 98 1,36%

Nhdn xét: G nhom triglycerid < 4,5mmol/L, phan trdm khéc biét néng dé ctia LDL-C tinh theo cong thiic
Friedewald (4,61%) cao hon so véi phan tram khac biét nong dé ctia LDL-C tinh theo céng thiic Sampson

(1,36%) c6 y nghia théng ké (p<0,05).
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Hinh 3. Biéu dé Bland Altman gilta néng dé LDL-C do truc ti€p
va néng dé LDL-C (S) 8 nhom triglycerid < 4,5mmol/L.

Nhdn xét: Phuong phap dinh lugng LDL-C theo c6ng thiic Sampson véi gidi han dong thuan (-0,76; 0,88),
c6 s6 mau ngoai gidi han la 4 (4%).

Chénh léch giira LDL-C va LDL-C (F)
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Hinh 4. Biéu d6 Bland Altman gilta néng d6 LDL-C do truc tiép va
nong do LDL-C (F) & nhém triglycerid < 4,5mmol/L.
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Nhdn xét: Phuong phap dinh lugng LDL-C theo céng thic Friedewald véi giGi han déng thuan (-0,75;
1,07), c6 s6 mau ngoai gidi han la 3 (3%).
Dai véi nhom triglycerid = 4,5mmol/L

Bang 3. D% gitia LDL-C do truc tiép véi LDL-C tinh theo céng thiic

Phuong phap n D% p (Mann - Whitney test)
Fridewald 225 24,3% p<0,001
Sampson 225 12,2%

Nhdn xét: G nhom triglycerid > 4,5mmol/L, phan trdm khac biét néng d6 clia LDL-C tinh theo cong thtic
Friedewald (24,3%) cao hon so véi phan tram khac biét nong dé ctia LDL-C tinh theo céng thiic Sampson
(12,2%) c6 y nghia théng ké (p<0,05).
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Hinh 5. Bi€u d6 Bland Altman gitta ndng d6 LDL-C do truc tiép
va néng dé LDL-C (S) vdi triglycerid > 4,5mmol/L

Nhdn xét: Phuang phap dinh lugng LDL-C theo cong thic Sampson véi gidi han déng thuan (-0,69; 1,64)
tuong ung véi khoang déng thuan la 2,33; s6 mau ngoai gidi han la 8 (3,6%).
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Hinh 6. Biéu dé Bland Altman gilta néng d6 LDL-C do truc tiép
va ndng dé LDL-C (F) vdi triglycerid > 4,5mmol/L.
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Nhan xét: Phuong phép dinh lugng LDL-C theo
cong thuc Friedewald véi giéi han dong thuan (-
0,47; 2,06) tuong tng khoang dong thuan la 2,53; s6
mau ngoai gidi han la 9 (4%).

IV.BAN LUAN

Do6i véi nhdm triglycerid < 4,5mmol/L, khéc biét
khong cé y nghia théng ké gilta ndng dé trung binh
cla LDL-C do truc tiép véi LDL-C tinh theo cong thiic
Friedewald va LDL-C Sampson véi p>0,05 (bang 1).
Néng do LDL-C tinh theo 2 céng thiic Sampson va
Friedewald déu c6 moi tuong quan thuan, muc do
rat manh véi nong do LDL-C do truc tiép véi hé s6
tuong quan lan lugt la r = 0,93 va r = 0,94 (Hinh 1),
két qua nay phu hgp véi nghién clu ctia Lé Hoang
Bich Nga va cac tac gia nudc ngoai ' ' . Trong
nghién ctu nay, ching t6i st dung mé hinh héi quy
tuyén tinh va hé s6 tuong quan dé danh gia méi lién
quan gita 2 phuang phap, st dung biéu dé Bland -
Altman dé danh gia su tuong déng. Qua do co thé
nhan dinh xem 2 phuong phap xét nghiém c6 thé
thay thé cho nhau dugc khéng. Ca 2 biéu d6 Bland-
Altman cia nhém triglycerid < 4,5mmol/L déu cho
thay do léch trung binh rat nho, lan lugt la 0,06 va
0,16 vaGi ti 1& phan tram cac mau ngoai gidi han
tuong Ung la 4% va 3% (Hinh 3 va Hinh 4). Diéu nay
cho thay c6 su phu hgp giilra 2 cdng thiic tinh LDL-C
vGi LDL-C do truc tiép. K&t qua tai Bang 2 cho thay
phan tram khac biét (D%) gita cong thic Sampson
va Friedewald so véi LDL-C truc ti€ép lan luot la:
1,36% va 4,61% nam trong khodng cho phép (<
12%) clia Chuang trinh gido duc vé cholesterol quéc
gia ctia Hoa Ky (NCEP ATPIII) .

D6i v6i nhom triglycerid > 4,5mmol/L, ndbng dé
LDL-C tinh theo hai cong thic Friedewald va
Sampson déu c6 méi tuong quan thuan mdc do
manh vai LDL-C do truc tiép, r déu la 0,77 (Hinh 2).
Tai hinh 5 va hinh 6: Céng thic Sampson ¢6 gidi han
dong thuan la (-0,69; 1,64), trong khi cong thuc
Friedewald, giéi han dong thuan la (-0,47; 2,06).
Khodng déng thuan quan sat dugc theo cong thiic
Sampson (2,33mmol/L) hep hon khodng déng thuan
theo cong thic Friedewald (2,53 mmol/L), dong thai
dé léch trung binh trén biéu d6 Bland-Altman cla
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cdng thuc Sampson (0,47mmol/L) nhd hon so véi
céng thuc Friedewald (0,8mmol/L). Khodng déng
thuan hep hon kém theo d6 léch trung binh nhd
hon da cho thdy céng thic Sampson phu hop véi
LDL-C do truc tiép hon céng thic Friedewald. Két
qua bang 3 cho thdy: Phan tram khac biét (D%) gilra
cdng thuic Sampson va Friedewald so véi LDL-C do
truc tiép lan luot la: 12,2% va 24,3% (p<0,05). Hai
phuong phap tinh LDL-C theo céng thic déu co sai
s6 vuot ngoai khodng cho phép (<12%) theo
Chuong trinh gido duc vé cholesterol quéc gia cla
Hoa Ky (NCEP ATPIIl) "', trong d6 sai s6 clia céng
thiic Sampson (12,2%) thap hon so véi cong thic
Friedewald (24,3%). Diéu nay cho thdy ca 2 cong
thic tinh LDL-C chua phu hgp dé thay thé cho
phuong phap do LDL-C tryc tiép.

TU phan tram khac biét clia cac phuong phap va
biéu d6 Bland-Altman cho thdy phuang phap dinh
lugng theo coéng thuc cla Sampson c6 do tin cay
cao hon so véi cong thiic clia Friedewald dac biét
doi véi cdc mau co triglycerid < 4,5mmol/L va ca &
nhom triglycerid > 4,5mmol/L, két qua nay phu hgp
vGi nghién ciru cia mot sé tac gia trong va ngoai
nué.c 12,13,14.

Nhu vay, cong thuc tinh LDL-C theo Sampson ¢6
thé thay thé cho cong thuic Friedewald & cdc mau cé
nong do triglycerid < 4,5mmol/L. Con d6i véi cac
mau c6 nodng do triglycerid > 4,5mmol/L, cong thiic
Sampson ciing cho thay su chinh xac cao hon so vai
céng thic Friedewald. Tuy nhién theo két qua
nghién ctru, cdéng thic Sampson van chua phu hgp
dé thay thé cho phuang phap do LDL-C truc tiép.
Diém han ché trong dé tai la ¢ mau con han ché, vi
vay can thuc hién phan tich phan tang tai cac nong
dé triglycerid véi ¢c& mau 16n hon dé c6 nhiing két
luan thoa dang vé viéc st dung cong thic Sampson
thay thé cho coéng thuic Friedewald. Ngoai ra nghién
ctru sir dung phuang phap do LDL-C truc tiép lam co
s& dé danh gia gia tri st dung cla 2 cong thic tinh
toan LDL-C, tuy nhién trén thuc té Iam sang, két qua
do LDL-C truc ti€p cé thé khéng dang tin cay Vi
nhiing mau xét nghiém c6 néng do cholesterol va
triglyceride tang cao, trong cac trudng hogp nay,
Non-HDL< LDL-C do truc tiép. Vi vay, han ché cua
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nghién clu 1a chua dé xuat cac gidi phap dé dam
bdo tinh tin cdy cla phuong phap do LDL-C truyc
ti€p. Bén canh d6, mét s6 yéu t6 clia bénh nhan nhu
bénh ly néi khoa, thuéc diéu tri, bénh ly cap tinh...
c6 thé anh huéng dén néng dd cac chat va két qua
cac xét nghiém, nhung do pham vi va muc dich cla
nghién cdu la chi danh gia su phu hgp gilra viéc si
dung cac céng thic va phuang phap do truc tiép...
nén nhém tac gid da khong danh gid su anh hudng
cUa cac yéu té néu trén.

V.KET LUAN

V6i mau ¢ ndng dé triglycerid < 4,5mmol/L, ca
2 cong thic Sampson va Friedewald déu phu hgp
dé thay thé cho phuaong phap do LDL-C truc tiép.

VGi mau ¢6 nong do triglycerid > 4,5mmol/L,
cong thuc Sampson chinh xdc hon cong thic
Friedewald khi st dung dé tinh nong dé LDL-C
huyét tuang, tuy nhién chua phu hgp dé thay thé
cho phuang phap do truc tiép LDL-C theo yéu cau
ctia NCEP ATPIIL.
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