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TOM TAT

Dit vin dé: Hién nay co nhiéu cong thize khdc nhau dé dinh luong gian tiép LDL-cholesterol
nhu Friedewald va Vujovic. Trén thé giéi dd c6 nhiéu nghlen CLU Vé Sur trong quan giita cdc phirong
phdp dinh lwong gian tiép LDL-cholesterol véi tryc tiép. Muc tiéu nghién ciru: 1) Xdc dinh do sai
biét nong do LDL-C dinh heong bang cdc phwong phdp gian tiép Friedewald va Vujovic véi phirong
phap truc tiép tai khoa xét nghiém, Bénh vién Pa khoa Hoan M7 Minh Hdi tir thang 04/2021-
07/2021; 2) Xdc dinh twong quan bang phirong trinh héi quy tuyén tinh giita cdc phwong phdp dinh
lrong gian tiép véi truc tiep LDL-C. Déi twong va phwong phdp nghién ciru: Nghién cizu mo ta
cat ngang trén 674 mau mdu nguoi bénh ¢ chi dinh xét nghiém cholesterol, triglycerid, HDL-C va
LDL-C. Néng dé cholesterol, triglycerid, HDL-C va LDL-C dwoc dinh lwong truc tiép, woc tinh
nong dp LDL-C bang cong thic Friedewald va Vujovic. Két qud: D¢ sai biét nong @ trung binh
LDL-C giita cdc phiong phdp dinh heong gian tiép Friedewald va Vujovic véi phwong phdp truc
tiép lan lot 12 0,26mmol/L va -0,07mmol/L. Hé so twong quan cia phwong _phap gidn tiép
Friedewald la r =0,897 (p<0,01) va Vujovic 1a r =0,973 (p<0,01), S0 Véi truc tiép. Phurong trinh
hoi quy tuyén tinh giiza phirong phdp gidn tiép Friedewald va Vujovic vdi phirong phép truc tiép
lan luot 1a y=0,812x+752 va y=0,918x+0,176. Két lugn: Nong dp LDL-C dinh hrong giia hai
phwong phap gian tzep c6 d¢ sai biét thap so Véi truc tiép. C6 tiong quan thudn, mite dé manh giia

phirong phdp gidn tiép Friedewald va Vujovic véi truc tiép.
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ABSTRACT
THE LINEAR CORRELATION BETWEEN INDIRECT AND DIRECT
LDL-CHOLESTEROL QUANTITATIVE METHODS
AT HOAN MY MINH HAI GENERAL HOSPITAL IN 2021
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Background: Currently, there are many different formulas for indirect quantification of
LDL-cholesterol such as Friedewald and Vujovic. There have been many studies on the correlation
between indirect methods to quantify LDL-cholesterol with the direct quantitative method in the
world, but it is rare in Vietnam. Objectives: 1) To define the difference of LDL-cholesterol level
guantification from Friedewald and Vujovic indirect methods to direct methods at Hoan My Minh
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Hai General Hospital in 04/2021-07/2021. 2) To define the linear correlate regression of LDL-
cholesterol level quantification from Friedewald and Vujovic indirect methods to direct method
LDL-C. Materials and methods: A cross-sectional descriptive study was carried out of 674 blood
samples in patients indicated for cholesterol, triglycerides, HDL-C and LDL-C. The level of
cholesterol, triglycerides, HDL-C and LDL-C were quantified by direct method, by the way, the
LDL-cholesterol level was calculated by Friedewald and Vujovic indirect methods. Results: The
difference of mean LDL-C from Friedewald (Mean LDLgitt (pprT-Fiedewald)) @nd Vujovic indirect
methods (Mean LDLaitt prr-vujovicy)) t0 direct method, respectively were 0.26mmol/L and -
0.07mmol/L. Correlation coefficients of Friedewald indirect method was r=0.897 (p<0.01) and
Vujovic indirect method was r=0.937 (p<0.01), compared with direct method. The linear logistic
regression equation between indirect methods and with direct is y=0.812x+752 of Friedewald and
is y=0.918x+0.176 of Vujovic. Conclusion: There is a low difference of LDL-C concentration and
a positive and strong linear regression correlation between the Friedewald and Vujovic indirect
quantitative methods with the direct quantitative method.
Keywords: Friedewald, Vujovic, LDL-C

I. PAT VAN PE

Lipoprotein ty trong thap mang cholesterol hay con goi 1a LDL-C di dugc khuyén
cdo cu thé trong viéc phat hién, danh gia va quan ly & ngudi 16n ¢6 tinh trang ting lipid mau
[8]. Tiéu chuan vang dé dinh luong LDL-C 13 phuong phap siéu ly tdm [2]. Phuong phap
nay doi hoi thiét bi hién dai va khong thuan tién cho phong thi nghiém thuong quy, nén chi
giéi han trong cac phong thi nghiém chuyén vé lipid. Thay vao do, viéc dinh lugng LDL-C
truc tiép bang phuong phap enzym duogc sir dung rong rii hon. Nhuoc diém phuong phap
dinh luong truc tiép nay 1a do tin cay thap & nhimg ngudi ¢ ham luong triglycerid qué cao
va kho tiép can véi nhidu quéc gia dang phat trién. Tir 1972, nhiéu cong thirc khac nhau dé
woc tinh gian tiép luong LDL-C di duoc dé xuat va phét trién. Trong sé dé, cong thirc cua
Friedewald [10] d& duoc st dung rong réi tai cac phong xét nghiém trén toan thé gigi. Ké
dén 1a sy ra doi caa cong thirc Vujovic vao 2010 [4]. Trén thé gioi, da co nhiéu nghién cau
vé mbi tuong quan giita cic phuong phéap dinh lugng gian tiép LDL-C véi phuong phap
dinh lugng truc tiép. Nam 2016, Nishtha Wadhwa [12] tai An d6 thuc hién ugc tinh LDL-
C & 3515 ngudi va so sanh véi nong d6 LDL-C bang dinh lwong tryc tiép trén may
Dimensions RxL (Siemens). Két qua cho thay, véi nong do triglycerid trong khoang tir
2,26-4,5mmol/L, nong d LDL-C Friedewatd va lwong LDL-C vyjovic co tuwong quan tot voi
nong d6 LDL-C bang phuong phap dinh luong truc tiép (r=0,966 va r=0,968). O Viét Nam,
nam 2010 tac gia Nguyén Thi Cam Chau [1] da nghién ciru twong quan giita dinh lugng
LDL-C tryc tiép véi udc tinh gian tiép lugng LDL-C theo cong thtc cua Friedewald. Két
qua cho thay, ¢ ndng do triglycerid thip <3,39mmol/L gia tri cia LDL-C & phuong phap
dinh luong tryuc tiép va phuong phap wdc tinh gian tiép 1a twong dwong nhau. Da sb céc két
qua nghién ciru déu cho thay, ¢ sy twong quan manh vé nong do LDL-C giita phuong phép
dinh lugng gian tiép voi phuong phép truc tiép. Nhung, mot sé han ché cua cac phuong
phap dinh luong gian tiép vé luong triglyceride ¢ ngudi bénh, trang thiét bi st dung, ddi
tugng nghién ctiru va ving dia ly nghién ctu thi van con nhiéu tranh luan. Xuat phét tir thuc
té trén, nghién ciru dugc tién hanh véi muc tiéu sau:

(1). Xac dinh d6 sai biét ndng 6 LDL-C dinh lugng bang cic phuong phép gian tiép
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Friedewald va Vujovic véi phuong phép truc tiép tai khoa xét nghiém, Bénh vién Da khoa
Hoan My Minh Hai tir thang 04/2021-07/2021.

(2). Xac dinh tuong quan bang phuong trinh hdi quy tuyén tinh giita cac phwong
phap dinh luong gian tiép vai truc tiép LDL-C.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Mau mau cac bénh nhan cé chi dinh xét nghiém cholesterol, triglycerid, HDL-C va
LDL-C tai Khoa xét nghiém, Bénh vién Pa khoa Hoan My Minh Hai, tir thang 4/2021-
7/2021.

- Tiéu chuin chon miu

+ MAu mau caa bénh nhan cta 3 nhém bénh:

. Dai thao dudng chwra c6 bién ching tim mach: xac dinh tir cac két qua xét nghiém
sinh hoa, dién tim, hinh anh hoc va chan doan trong hd so bénh an ciia khoa 1am sang diéu tri
bénh nhan hosc tir phiéu chi dinh xét nghiém.

. Bénh tim thiéu mau cuc bo: xac dinh qua két qua dién tim trong ho so bénh &n
hoac phiéu chi dinh xét nghiém.

. Bénh mach mau ndo: xac dinh qua bénh 4n diéu tri cd chan doan ctia khoa Iam sang.

+ MAu mau dat chat lugng: du lugng 2mL, ding chat chéng dong lithium heparin,
xét nghiém dudi 3 gio sau lay mau.

- Tiéu chuin loai trir: miu mau ldy tir bénh nhan c6 cac yéu td sau: nguoi bénh
nhin an dudi 12 gio, hodc di an trude khi 1y mau, ¢ udng rugu bia trong vong 24 gid trude
khi ldy mau lam xét nghiém; mau méu bi tan huyét.

2.2. Phwong phap nghién ciru
- Thiét ké nghién ciru: nghién ciru mo ta cat ngang c6 phan tich.
- C& miu: chiing t6i thu thap duoc 674 mau mau dat tiéu chuan.
- Phwong phap chon miu: chon mau toan bo, c6 chu dich.
- Noi dung nghién ciru

+ Pic diém chung cua dbi twong duoc chi dinh xét nghiém: tudi, giéi tinh, noi cu
tr(, nghé nghiép, nhom bénh (dai thao dudng, bénh tim thiéu mau cuc bo, bénh mach mau nio).

+ Pinh luong cholesterol, triglycerid, HDL-C va LDL-C tryc tiép bang phuong
enzym cuaa Sekisui trén may Architech ¢i4100 (Abbott) va wéc tinh gia tri LDL-C bang cac
phuong phép gian tiép:

LDLiegewslg= TC — HDL-C —

LDLvujovie= TC— HDL-C — %

+ Tinh d9 sai biét gia tri LDL-C giira cac phuong phép gian tiép vai truc tiép gom:
Mean LDLppr71SD, Mean LDLriedewaldtSD, Mean LDLyvyjovicSD, Mean LDLyiff (pprT-
Fiedewald) +SD . Mean LD Lait (PpTT-vujovic) £SD. Mc sai biét co ¥ nghia thong ké khi p < 0,05.

+ So sanh twong quan cac phuong phap gian tiép Fiedewald va Vujovic véi truc
tiép bang hé s6 twong quan .

+ XAy dung phuong trinh hoi quy y = ax + b, trong d6 y 1a nong d6 LDLPPTT; x
la ndng d6 LD LFiedewald, LDLvujovic.

- Phwong phap xir ly, phan tich sé liéu
Két qua xét nghiém duoc thu thap bang hé théng thdng tin bénh vién e.hospital FPT
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vaxu ly bang phan mém IBM SPSS statistics 22.0.
Déi vai céac bién 50 dinh tinh dugc trinh bay bang s6 luong va ty & phan tram.
Ddi véi cac bién s dinh luong dugc trinh bay bang gié tri trung binh + d6 léch
chuan. Str dung biéu d6 Bland-Altman dé so sanh d¢ sai biét ndng do. Su sai biét c6 ¥ nghia
khi p<0,05. Sir dung phan phéi Anova dé do ludng su tuong quan.

III. KET QUA NGHIEN CUU

3.1. Dac diépl chung cua déi tugng dwgc chi dinh xét nghiém
Bang 1. Bac diém chung cua doi twong dugc chi dinh xét nghiém mau mau

. ez Bénh dai Bénh tim thiéu | Bénh mach
Pac diem n (%) , R . A P
thao dwong mau cuc bd mau nao

Tudi Trung binh 57,73+12,1 53,871+10,7 63,6+10,7 53,8+13,1
Nhom | =43 udi 106 (15,7%) 62 13 31
tudi 46-65 t7u6| 391 (58%) 189 140 62
>65 tuoi 177 (26,3%) 35 115 27
Gioi Nam 270 (41,1%) 131 82 57
tinh Nir 404 (59,9%) 155 186 63
Noicu | Nongthén | 487 (72,3%) 191 201 95
tra Thanh thi 187 (27,7%) 95 67 25
Noi tro 204 (30,2%) 94 72 38
Ngh | Newdi gia 241 (35,7%) 58 149 34
nghicp | Lam vuong | 116 (17,2%) 61 25 30
P "enve 33 (4,8%) 26 5 2
Khéc 80 (12,1%) 47 17 16

Téng 674 (100%) | 286 (424%) | 268 (39,8%) | 120 (17,8%)

~ Nhén xét: tudi trung binh chung ctia cac bénh nhan 12 57,73+12,1. Nhom tuoi tir 46-

65 tudi chiém nhiéu nhat (58%), nam thap hon nt (41,1% va 59,9%), noi cu tri chu yéu ¢
nong thon (72,3%), nguoi gia chiém da so (35,7%).
~3.2. D§ sai biét nong do LDL-cholesterol giita cac phuong phap dinh lwgng gian
tiép véi dinh luwgng truc tiép ¢ 3 nhom bénh nhan nghién ciru

Bang 2. D sai biét ndng do trung binh ctia LDL-Cpprt v6i LDL-Crriedewald

Mean+SD Mean+SD Mean+SD
Nhém BN n LDLpprt | LDLFriedewald | LDLadift (PPTT-Fiedewald) p
(mmol/L) (mmol/L) (mmol/L)
Bénh dai thao duong 286 | 2,60+1,16 2,2941,35 0,3+0,65 <0,01
Bénh tim thiéu mau cuc bo | 268 | 3,03+1,07 2,84+1,06 0,19+0,36 <0,01
Bénh mach méu ndo 120 | 3,23+1,14 2,91+1,32 0.31+0,67 <0,01
Tong s6 674 | 2,88+1,15 | 2,62+1,27 0,26+0,56 <0,01

Nhan xét: néng do6 trung binh LDL-C gitra phuong phap wdc tinh gian tlep theo
Fiedewald vé6i phuong phap dinh luong truc tiép khong khac biét c6 y nghia thong ké
(p<0.,01). Po sai biét ndng do LDL-C giira phuong phép wdc tinh theo Fiedewald khac nhau
gitta cac nhom bénh nhan. Trong d6, do sai biét thap nhat (0,19mmol/L) & nhém bénh nhan
bénh tim thiéu méu cuc bd va cao nhat (0,3 mmol/L) & nhém bénh nhan bénh mach mau néo.
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Bang 3. D¢ sai biét nong do trung binh ctia LDL-Cpprr v&i LDL-Cyvujovic

n Mean+SD Mean+SD Mean+SD p
Nhom bénh nhan LDLpprr LDLvyjovic L DL gitf (PPTT-Vujovic)
(mmol/L) (mmol/L) (mmol/L)
Dai thao duong 286 | 2.60+1,16 | 2,67 +1,19 -0,07+0,38 <0,01
?f:g g.m thieumau | e | 3034107 | 3124107 0,93+0,39 <0,01
Bénh mach mau ndo | 120 | 3.23+1.14 | 3.23+1.20 20,0044052 <001
Tong so 674 2,88+1,15 2.95+1,17 -0,074+0,41 <0,01

Nhan xét: ndng d6 trung binh LDL-C giira phuong phap wdc tinh gian tiép theo
Vujovic véi phuong phap dinh luong truc tiép khong khac biét c6 y nghia thong ké (p<0,01).
Do sai biét nong do LDL-C giita phuong phap wéc tinh theo Vujovic khac nhau gitra cac
nhém bénh nhan. Trong d6, do sai biét thap nhat (-0,004 mmol/L) & nhém bénh nhan bénh
mach méu ndo va cao nhét (0,93 mmol/L) & nhém bénh nhan bénh tim thiéu méau cuc bo.

3.3. Twong quan tuyén tinh vé nong dp LDL-C giita cac phwong phap dinh luong
gian tiép voi truc tiép & bénh nhan nghién ciru

Bang 4. H¢ Sé tuong quan va phuong trinh twong quan tuyén tinh gitta 2 phuong phéap dinh
lwong gian tiép vai truc tiep ¢ bénh nhan nghién cau

Nhém bénh nhan Phwong trinh r p Phwong trinh r p
twong quan twong quan
LDLFriedewaId LDLVujovic
Bénh dai thao duong y=754x+0,868 | 0,876 | p<0,01 | y=0,925x-0,133 | 0,947 | p<0,01
Ef:g g'm thicumau | 4 9465+0,341 | 0,944 | p<0,01 | y=0,931x+0,124 | 0,934 | p<0,01
Bénh mach mau ndo | y=0,744x+1,059 | 0,862 | p<0,01 | y=0,854x+0,467 | 0,903 | p<0,01
Chung y=0,812x+752 | 0,897 | p<0,01 | y=0,918x+0,176 | 0,937 | p<0,01
Nhan xét:

- Lugng LDL-C wéc tinh gian tiép theo Friedewald c6 twong quan thuan véi lugng

LDL-C dinh lugng truc tiép véi r=0,897 va phuong trinh y=0,812x+752 (p<0,01).

- Lugng LDL-C wdc tinh gién tiép theo Vujovic ¢ tuong quan thuan véi lwong
LDL-C dinh lugng truc tiép véi r=0,937 va phuong trinh y=0,918x+0,176 (p<0,01)

- Hé s6 tirong quan LDL-Crriegewald ca0 nhat (r=0,944) ¢ bénh tim thiéu mau cuc
bé va thap nhdt (r=0,876) ¢ bénh dai thao duong. Nguoc lai, hé s6 twong quan LDLvuyjovic
cao nhat (r=0,947) & bénh dai thao duong va thap nhat (r=0,903) & bénh mach méu nio.
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Biéu do 4: Phuong trinh hdi quy LDLeprr V6i LDLvujovic & triglycerid >4,5mmol/L
Nhan xét: phuong trinh hoi quy y=0,597x+0,863, hé s6 twong quan r=0,84

IV. BAN LUAN

Trong 674 mau méau nghién ctu, cac bénh nhan duoc chi dinh xét nghiém c6 tudi
trung binh 12 57,73 +12,1 tudi, pht hop véi két qua nghién ctu cia Rasouli M 14 57,4 tudi
[14]. O nhém bénh dai thai duong tudi trung binh 53,87 tudi cao hon nghién ctru cua
Fawwad Asher [9] la 50,54 tudi. Trong nghién cuu, ty 1& nam 1a 41,1%, thap hon ntt 1a
59,9%. Két qua nay ciing twong déng véi nghién cieu Pradhan S [13] véi nam chiém 35,69%
va nit chiém 64,31%.

Do sai biét ciia nong dd LDL-C udc tinh theo hai phuong phap gian tiép Fiedewald
va Vujovic, so véi dinh luong truc tiép trong nghién cau kha thip (Mean LDLaiff (ppTT-
Fiedewald)=0,26mmol/L va Mean LD Lgiff (ppTT-vujovic)=-0,07mmol/L), cho thiy néng do LDL-
C giira cac phuong phap dinh lugng 1a tuong duwong nhau. Két qua nghién ctiu cia ching
t6i thap hon két qua nghién ciru cua Atabi F [5], véi 1,2mmol/L (Fiedewald) va 1,28mmol/L

155



TAP CHIi Y DUQC HQC CAN THO - SO 42/2021

(Vujovic). So sanh véi nghién cau cua Nishtha Wadhwa [12], két qua do sai biét cia Mean
LDLgitf (PPTT-Fiedewald) 12 1,01mmol/L thi cao hon, con d6 sai biét cia Mean LD Laiff (PPTT-Vujovic)
la 0,15mmol/L thi lai thdp hon nghién ciru cia ching ti. Céc gia tri Mean LD Lgitr (PPTT-
Fiedewald)™>0 ChO thay LDLpp77>LDLFriedewald. Cac gia tri Mean LD Laitt (PpTT-vujovicy<O cho thay
LDLeprr<LDLuvujovic, trir nhém bénh tim thiéu mau cuc b9. Do d6, vé mit Iy thuyét gia dinh
LDL-C ¢ mirc 2,58mmol/L thi phuong phap gian tiép Vujovic s& chuyen ngudi bénh tir gia
tri LDL-C tbi wu sang gia tri gan muc t6i wu [8]. So sanh sai biét nong do LDL-C glua
phuong phap gian tiép véi truc tlep trong nghién ctru khdng c6 su khac biét c6 y nghia théng
ké (p<0,01). So sé&nh sai biét nong d6 LDL-C gilra hai phuong phap gian tiép voi nhau thi
phuong phap gian tiép Vujovic co do sai biét thap hon phuong phap Friedewald. Két qua
ndy tuong tw nghién ctu cua Srisurin W [15], Nishtha Wadhwa [12].

Trong nghién ctu nay, hé sd tuong quan cua LDL-C gitta cdc phuong phap trong nghién
ctu cho thdy, hai phuong phap gian tiép Friedewald va Vujovic déu c6 méi twong quan thuan,
mirc d6 manh véi LDL-C ciia phuong phap dinh luong truc tiép, voi r=0,897 (Friedewald) va
r=0,937 (Vujovic) (p<0,01). O bénh nhan c6 luong triglycerid >4,5mmol/L (n=70) thi cac hé s6
twong quan 1an luot 12 r=0,784 (Friedewald) va r=0,84 (Vujovic), cao hon két qua nghién ciu cua
Nishtha Wadhwa véi r=0,701 va r=0,791 (n= 557) [12]. So sanh gitra hai phuong phap dinh luong
gin tiép, thi phuong phap Friedewald c6 h¢ s6 tuong quan thap hon phuong phap Vujovic, trir &
nhém bénh nhan c6 bénh tim thiéu mau cuc bo. két qua nay twong dong vai két qua nghién ciu
trude day cua Nishtha Wadhwa [12]. ngugc lai vai nghién ciu cia Azam Karkhaneh, vai r=0.927
va r=0.926 [6]. Hé s6 tuong quan Friedewald nghién ctru ndy ciing cao hon cua tac gia Nguyén
Thi Cam Chau véi r =0,802 [1] va thdp hon Chinelo P Onyenekwu véi r=0,98 [7], Abdul Hai
Siddique véi r=0.9525 [3]. C6 thé Iy giai su khac nhau vé do tuong quan gitra cac nghién cau hién
nay do con phy thugc vao thiét bi dinh lwrong LDL-C dugc sir dung [11].

V.KET LUAN

Nong d6 LDL-C giira hai phuong phép ude tinh gian tiép va phuong phap dinh
luong truc tiép co do sai biét thap (p<o0, 01). C6 mdi twong quan thuan, mac d6 manh vé
nong do LDL-C gitra phwong phép gian tiép Friedewald (r=0,897) va Vujovic (r=0,937) véi
phuong phap truc tiép.
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