TAP CHi Y DU'O'C HOC CAN THO - SO 59/2023

NGHIEN CUU TUONG QUAN TUYEN TiNH
GIUA CAC PHUONG PHAP DINH LUQNG LDL-CHOLESTEROL
GIAN TIEP VOI TRUC TIEP O NGUOI BENH PAI THAO PUONG
Nguyén Hong Hat", Tran Ngoc Dung?
1. Bénh vién Pa khoa Hoan My Minh Hai
2. Truwong Dai hoc Y Duoc Can Tho
*Email: hat.nguyenl@hoanmy.com

TOM TAT

Dit vin dé: Sir dung phwong phap dinh lwong gidn tiép LDL-cholesterol di dwoc cho phép
vd ing dung phé bién ¢ cdc phong xét nghiém, nham giam thoi gian tra loi két quda xét nghiém va
tiét kiém chi phi cho nguoi bénh. Muc tiéu nghién ciru: 1) Xac dinh twong quan bang phuong trinh
hoi quy tuyen tinh giita cac phwong phap dinh lwong LDL-C gidn tzep VOi truc tzep 2) Xac dinh ty
I¢ sai bi¢t nong do LDL-C giita cac phuong phdp dinh liong gian tiép véi truc tiép. Poi twong va
phwong phdp nghién ciru: Nghién ciru mo ta cdt ngang trén 817 nguoi bénh ddi thdo dwong da
dwge chan dodn va diéu tri tai Bénh vién Pa khoa Hoan My Minh Hdi, c6 chi dinh xét nghiém dinh
lwong cholesterol, triglycerid, HDL-C va LDL-C. Nong dé LDL-C dwoc dinh lwong bang phwong
phap gian tiép Friedewald va Vujovic. Két qua: Hé so twong quan giita phuong phdp dinh luong
gidn tiép Vujovic véi truc tiép la r=0,785 voi y=0,696x+0,769 (p<0,05); Hé so twong quan gitta
phirong phdp dinh lwong gidn tiép Friedewald vOi trire tiép lar=0,723  voi y=0,56x+1,390 (p<0,05).
Ty I¢ sai biét LDL-C giita phwong phap gian tiép Vujovic véi truc tiép la 4,38% (p<0, 03); ty I¢ sai
bi¢t LDL-C giita phwong phap gidn tiép Friedewald véi truec tiép la 10,08% (p<0,05). Ket lugn: Co
twong quan tuyén tinh thudn, mirc dg manh gitta phwong phdp dinh lwong gidn tlep Vujovic,
Friedewald véi truc tiép. Ty 1é sai biét nong d¢ LDL-C giita cdc phwong phdp gian tiép Vujovic
thap hon so véi Friedewald.

Tir khéa: Friedewald, Vujovic, LDL-C, dinh liwong truc tiép.
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Background: Using the formulas to estimate the amount of LDL-cholesterol indirectly

has been allowed and widely applied in laboratories, to reduce the time to answer test results and
save costs for patients. Objectives: 1) To determine the correlation by linear regression of LDL-C
between indirect and direct methods of quantification. 2) To determine the percentage difference of
LDL-C between indirect and direct methods of quantification on diabetes patients. Materials and
method: A cross-sectional descriptive study was carried out of 817 diabetic patients who were
indicated for cholesterol, triglyceride, HDL-C and LDL-C testing. By the way, we estimated LDL-
C concentration by using the Friedewald and Vujovic formulas. Results: The correlation of LDL-C
by Vujovic's indirect quantitative method compared with LDL-C level by direct method was r=0.785,
with linear equation y=0.696x+0.769 (p<0.05). The correlation of LDL-C by Friedewald's indirect
quantitative method compared with LDL-C level by direct method was r=0.723, with linear equation
y=0.56x+1.390 (p<0.05). The LDL-C bias between Vujovic indirect method with LDL-C in direct
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method was 4.38% (p<0.05). The bias LDL-C between Friedewald indirect method with LDL-C in
direct method was 10.08% (p<0.05). Conclusions: In diabetes patients, there is a strong, positive
linear correlation in LDL-C concentration between Vujovic and Friedewald’s indirect quantitative
methods with direct quantification. The bias of LDL-C concentration in the Vujovic is lower than in
Friedewald.

Keywords: Friedewald, Vujovic, LDL-C, direct quantification.

I. PAT VAN DPE

Nam 1972, tac gia Friedewald dd cong bd mot phuong phap dinh lwong gian tlep
noéng do LDL- cholesterol, thay thé cho phuong _phap si€u ly tdm. Duya trén nguyén tic
lipoprotein ty trong rat thip 1a thanh phan mang hau hét cac triglycerid, lipoprotein ty trong
rat thdp (VLDL) c6 thé duoc udc tinh tir lugng triglycerid do dugc chia cho 2,2 mmol/L.
Nong d6 LDL-C sau d6 duoc wdc tinh bang cach lay lwong choleterol trir cho téng luong
noéng d6 HDL-C do duoc va nong do VLDL udc tinh. Tir 46 dén nay, thé gidi da co nhiéu
phuong phéap dinh luong gian tiép LDL-C hiéu chinh khac nhau nhu phuong phap Yungin
Chen nam 2010 tai Trung Quéc, phuong phap Martin S nam 2013, tai Hoa Ky. Vao 2010,
phuong phap Vujovic ra doi tai Serbia dira vao nghién ctru & 2053 nguoi bénh, bang phuong
phap enzym Kyowa trén may Hitachi 911 (Roche). Phuong phap Vujovic da duge su dung
rat rong rai trén toan the gioi. Co thé 1a do sy phu hop vé dac diém dan s6, thiét bi & cac
quoc gia dang phat trién. O Viét Nam, nghién ctru vé sir dung phuong phap dinh luong gian
tiép Friedewald chua nhiéu. Mic du s6 lugng _phong xét nghiém st dung phuong phap
Friedewald 1 rat 16n. Nam 2010, tac gia Nguyén Thi Cam Chéu [1] d4 nghién ciru twong
quan gilra phuong phap dinh luong gian tiép Friedewald véi truc tiép ¢ 913 ngudi bénh,
trén may Hitachi 917. Két qua cho thay, ¢ nong do triglycerid thap <3,39 mmol/L gia tri
noéng do LDL-C & phuong phép dinh lwong gian tiép voi truc tiép 1a twong duwong nhau
r=0,802.

Trén thé gi6i da co nhiéu nghién ctru vé mdi twong quan gitra cac phuong phép dinh
lwong gian tiép LDL-C voi tryc tiép & nguoi bénh dai thdo duong. Nam 2012, tac gia Su
Yeon Choi [2] tai Han Quéc da nghién ctru 21452 ngudi bénh dai thao dudng trén may
Avrchitect Ci8200 (Abbott). Phuong phap dinh lwong gian tiép Friedewald c6 hé sé tuong
quan r=0,966. Nam 2014, nghién cttu Srisurin W [3] tai Thai Lan trén 2967 nguoi bénh dai
thdo duong. Phuong phap dinh lugng gian tiép Friedewald so voi phuong phép truc tiép co
phan trim sy sai biét cao hon cic phuong phap khac. Trong khoang gidi han 95%, c6 sé
mau ngoai gisi han 10,5%. Cho dén nay tai Viét Nam, chung t6i chua ghi nhan nghién ciru
phuong phéap Friedewald, Vujovic ¢ ngudi bénh dai thao duong. Xuat phat tir thuc té trén,
nghién ctru dugc tién hanh véi muc tiéu sau: (1) Xac dinh twong quan bang phuong trinh
hdi quy tuyén tinh gitra cac phuong phap dinh lugng LDL-C gian tiép voi tryc tiép. (2) XaC
dinh ty 1¢ sai biét nong d6 LDL-C giira cdc phuong phap dinh luong gian tiép véi truc tiép.

I1. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Poi twgng nghién ciru
Nguoi bénh déi thao duong da dugc xac dinh chéan doén va diéu tri tai Bénh vién Pa

khoa Hoan My Minh Hai, c6 chi dinh xét nghiém cholesterol, triglycerid, HDL-C va LDL-
C, tir thang 3/2021-2/2022.
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- Tiéu chuin chon miu: Nguoi bénh dai thdo duong chua c6 bién chimg tim mach
duoc chan doan xac dinh tir két qua kham 14m sang va cac xét nghiém hoa sinh. Ngudi bénh c6
chi dinh xét nghiém cac thanh phan lipid mau: cholesterol, triglycerid, HLD-C, LDL-C. Ngudi
bénh nhin dn <12 gio, khéng udng ruou bia trong vong 24 gid trude khi ldy mau lam xét
nghiém.

- Tiéu chuén loai trir: Nguoi bénh c6 mau mau bao quan ¢ nhiét do phong >3 gio
truéc khi tién hanh xét nghiém LDL-C.

2.2. Phwong phap nghién ctru

- Thiét ké nghién ctru: Nghién ciru mo ta cit ngang.

- Cé miu: c6 817 nguoi bénh dat ti€u chudn, thu dugc tir thang 3/2021-2/2022.

- Phuwong phap chon miu: Chon mau c6 chu dich.

- N0i dung nghién ciru:

+ Pic diém chung cua ngudi bénh dai thdo dudng: gom tudi (tinh bang nam), gidi
tinh (gdm nam va ni).

+ Dinh luong cholesterol, triglycerid, HDL-C, LDL-C phuong phap truc tiép
(PPTT) bang enzym cua Sekisui trén may Architech ¢i4100 va udce tinh nong d6 LDL-C
bang cac phuong phép gian tiép [4], [5]:

LDL-Crriedewald= Cholesterol — HDL-C — %

LDL-Cwvujovie= Cholesterol— HDL-C — ?

+ X4c dinh twong quan nong d6 LDL-C tir cac phuong phap gian tiép Fiedewald va
Vujovic véi phuong phap tryc tiép theo 5 nhdm theo triglycerid <1,7mmol/L, 1,7-3,38
mmol/L, 3,39-4,51 mmol/L, 4,52-6,78 mmol/L va >6,78 mmol/L [3]. St dung hé s twong
quan pearson (r) [6], c6 ¥ nghia khi p<0,05, cac gi tri r: =0 khong c6 twong quan tuyén
tinh, r=1 hodc r= -1 tuong quan tuyét ddi. r<0 tuong quan nghich, r>0 twong quan thuan.
Néu r trong khoang tir 0-0,19: tuong quan rat yéu; 0,2-0,49: tuong quan yéu; 0,5-0,69: twong
quan trung binh; 0,7-0,9: twong quan manh; >0,9: twong quan rat manh.

+ Xdy dung phuong trinh hdi quy tuyén tinh y=ax+tb, trong do y 1a ndéng d6 LDL-
CpeT; x 1a n6ng d6 LDL-Crriedewald, LDL-Cvujovic; a 1a do déc, b la chén [7].

+ Xac dinh ty 1& sai biét nong d6 LDL-C gian tiép voi truc tlep tinh Mean
LDLiff(ppTT-Fiedewald), Mean LD Lait(prT-vujovic) bang kiém dinh test T véi mau bat cap, c6
sai biét khi p<0,05. Tinh phan tram sai biét theo cong thirc [2]:

%Mean LDLgirr=((Mean LDL-Cpprr—MeanLDL-Crriedewald)/Mean LDL-Cppr7)*100
%Mean LDLgifr= ((Mean LDL-Cpprr—MeanLDL-Cvujovic)/Mean LDL-Cppr7)*100

Phuong phép dinh luong gian tiép ¢ sai sé phan tich dat yéu cau trong +12% theo
chuong trinh gido duc cholesterol quéc gia (NCEP ATPIII) caa Hoa Ky [8].

+ Xéc dinh s6 mau ngoai gisi han: bias= Mean LDLaifr+(1,96*SD). Tinh phan trim
s6 mau ngoai gisi han 95% bing biéu d6 Bland-Altman.

- Phwong phap xir Iy, phan tich sé li¢u

Két qua x¢ét nghiém dugc thu thap bang hé thong thong tin bénh vién e.hospital FPT va
xu ly bang phan mém IBM SPSS statistics 22.0.

D6i v6i cac bién sb dinh tinh duge trinh bay bang ty 18 phan tram.
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D6i v6i cac bién sé dinh luong dugc trinh bay bang gia tri trung binh + d6 léch
chudn. St dung hé s twong quan pearson d€ do luong sy twong quan. Bi€u do Bland-
Altman d¢€ so snh phan tram sai biét.

III. KET QUA NGHIEN CUU
3.1. Pic diém chung ciia ngwoi bénh dai thao dwong nghién ciru
V& dic diém tudi, gidi tinh: nghién ctru thu thap 817 nguoi bénh dat diéu kién chon.
Tudi trung binh cua ngudi bénh 1a 57+12,73SD tudi. Trong d, nam gidi ¢6 370 ngudi chiém
ty 1€ 45,3%. N gidi c6 447 nguoi chiém ty 1¢ 54,7%.
Béang 1. Bac diém ndng do trung binh cac thanh phan lipid mdu cta ngudi bénh dai théo
duong nghién ctru

Dic diém n Mean (mmol/L) SD (mmol/L)
Cholesterol 817 5,08 2,02
Triglycerid 817 3,17 4,98
HDL-C 817 1,05 0,31
LDL-Ceprr 817 2,83 1,37
LDL-Crriedewald 817 2,58 1,78
LDL‘CVujovic 817 2,97 1,55

Nhan xét: tudi trung binh cia ngudi bénh 1a 57+12,73 tudi. Nit nhiéu hon nam
(54,7% so véi 45,3%). Nong do triglycerid trung binh mau mau 1a 3,1744,98 mmol/L. Nong
d6 LDL-Cpprt trung binh mau mau la 2,83+1,37 mmol/L.

3.2. Hé s6 twong quan va phuong trinh hdi quy tuyén tinh giira giira cac phuwong
phap dinh lwgng LDL-choleterol gian tiep véi phwong phap truc tiep
Bang 2. Hé s6 twong quan va phwong trinh hdi quy tuyén tinh gitra phuong phap dinh lugng
LDL-choleterol Friedewald v&i phuong phap truc tiép

Nhom N Phuong trinh hoi quy tuyén tinh ;

triglycerid L DL-Crriedewald P
<17 296 y=0,970x+0,129 0,933 0,001
1,7-3,38 347 y=1,004x+0,203 0,958 0,001
3,39-4,51 67 y=0,867x+0,595 0,900 0,001
4,52-6,78 56 y=0,383x+1,803 0,515 0,001
>6,78 51 y=0,177x+2,101 0,427 0,02
Chung 817 y=0,56x+1,390 0,723 0,001

Nhan xét: c¢6 tuong quan tuyén tinh thuan mac do manh giita nong d6 LDL-C gian
tiép Friedewald véi phuong phép truc tiép, vai r=0,723 va phuong trinh y=0,56x+1,390 voi
(p=0,01). Hé s twong quan LDL-CFriedewald cao nhét (r=0,958) & nhém triglycerid 1,7-
3,38 mmol/L.

Bang 3. Hé s6 twong quan va phuong trinh hdi quy tuyen tinh gitra phuong phap dinh luong
LDL-choleterol gian tiép Vujovic véi dinh lugng truc tiép

Nhom N Phuong trinh hoi quy tuyén tinh . 0
triglycerid LDL-Cvujovic

<1,7 296 y=0,967x-0,002 0,934 0,001
1,7-3,38 347 y=1,004x-0,086 0,958 0,001
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Nhom 0 Phuong trinh hoi quy tuyén tinh . 0
triglycerid LDL-Cvujovic

3,39-4,51 67 y=0,865x+0,199 0,897 0,001
4,52-6,78 56 y=0,386x+1,545 0,519 0,001
>6,78 51 y=0,440x+1,588 0,440 0,001
Chung 817 y=0,696x+0,769 0,785 0,001

’ Nhén xét: c6 trong quan tuyén tinh thuan muc d6 manh giita néng do LDL-C gian
tiep Vujovic voi phuong phép truc tiep, voi r=0,785 va phuong trinh y=0,696x+0,769 véi
(p=0,01). H¢ s6 tuwong quan LDL-CVujovic cao nhat (r=0,958) ¢ nhém triglycerid tur 1,7-

3,38 mmol/L.

3.3. Ty 1¢ sai bi¢t nong dp LDL-C giita phuwong phap dinh lwong gin tiép
Friedewald va Vujovic véi phwong phap truc tiép
Bang 4. Ty 1¢ sai biét nong d6 LDL-C giita cac phwong phap dinh luong gian tiép voi

phuong phap truc tiép
Phuong phap Mean 0 _ S6 mau ngoai
LDL-C n LDLgasp | oMean LDLam | i han (06) P
Friedewald 817 0,25+1,23 10,08 20 (2,4%) 0,001
Vujovic 817 -0,13+0,97 4,38 23 (2,8%) 0,001

Nhan xét: ty 1& sai biét nong d6 LDL-C giita phuong phap dinh luong gian tiép
Friedewald 0,25+1,2 mmol/L (10,08%) va Vujovic -0,13+0,97 mmol/L (4,38%) véi truc

tiép, tat ca p=0,001.

LDL-C Friedewald khoang gidi han 95% (-2,16-2,66),
s0 mau ngoai gidi han 20 (2,4%)
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Biéu d6 1. Biéu d6 Bland-Altman thé hién ty 1¢ s6 mau ngoai gidi han tin cay 95%.
Nhén xét: phuong phap dinh luong gian tiép Friedewald vgi khoang tin cay 95%
(-2,16—2,66), 6 S0 mau ngoai giGi han 1a 20 (2,4%). Phuong phap dinh luong gian tiep
Vujovic véi khoang tin cay 95% (-2,03—1,77), ¢6 s6 mau ngoai gisi han la 23 (2,8%).
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IV. BAN LUAN

Trong 817 nguoi bénh dai thao dudng nghién ctru, tudi trung binh ngudi bénh dai
thao duong 1a 57412,73 tudi. Gidi tinh nam chiém 45,3% it hon nit v&i 54,7%, nguoc lai
v6i nghién ctru Russo G [9] véi nam 54,7% va nir 45,3%. Nong do trung binh triglycerid
mau mau 1a 3,17+4,98 mmol/L, cao hon nghién ctru Russo G [9] (1,62+1,0 mmol/L). Nong
d6 trung binh LDL-Cpprr 12 2,84+1,37 mmol/L, thdp hon nghién ctru Russo G [9] (2,91+0,9
mmol/L). Nong d6 trung binh LDL-Crriedewatd 12 2,58+1,78 mmol/L thap hon nghién ciru
Fawwad Asher [10] la 2,71+0,95 mmol/L. Nong d6 trung binh LDL-Cyvyjovic (2,97+1,55
mmol/L) cao hon LDL-Cperr Va LDL-Crriedewald. Do d6, cong thirc Vujovic c6 kha nang lam
tang sO nguoi bénh hodc murc d nguy co 1én. N6 c6 y nghia quan trong dbi v6i phan tang
nguy co tim mach va c6 thé mang lai tich cuc dén hiéu qua diéu tri.

Chung t6i dé chia 5 nhom triglycerid dé xac dinh nhom triglycerid ma ¢ do céac
phuong phép dinh lugng gian tiép co hé s6 twong quan tot nhat. Trong toan nghién ctru, hé
s6 twong quan ctia LDL-C giita phuong phap dinh luong gian tiép Friedewald véi truc tiép
r=0,723 (p<0,05) tuong quan thudn mic d6 manh. Cac nghién ctru trude day diéu chi ra
rang phuong phap Friedewald gio1 han mire triglycerid <4,51 mmol/L. Nghién ctru nay cho
thdy diéu twong ty rang, cic nhom triglycerid <4,51 mmol/L thi hé s6 twong quan t6t hon
nhom triglycerid >4,51 mmol/L. Tuong tu, gitra phuong phép dinh luong gian tiép Vujovic
véi truc tiép ciing c6 mdi twong quan thuén, mirc 46 manh véi r=0,785 (p<0,05). So sanh
hai phuong phap dinh llmng gian tlep Friedewald va Vujovic v6i nhau thi phuong phap
dinh luong gidn tiép Vujovic c6 hé sd tuong quan t6t hon phuong phap gian tiép Friedewald.
Cho thay, phuong phéap dinh luong gian tiép Vujovic t6t hon phuong phap Friedewald trong
viéc Iya chon str dung cho thyc hanh 1dm sang. O tat ca cac nhom triglycerid thi cac hé s6
turong quan phuong phap dinh lugng gian tiép Friedewald r=0,723 thap hon két qua nghién
clru ctia tac gia Su Yeon Choi [2] ¢6 hé sb twong quan r=0,966. C6 su khac nhau hé sb twong
quan giita cac nhom triglycerid. Cac nhém triglycerid cang thap thi hé s6 tuong quan cang
cao. Nhirng ngudi bénh cé triglycerid >4,51mmol/L co thé sir dung cong thirc phuwong trinh
hoéi quy tuyén tinh Friedewald y=0,177x+2,101 va Vujovic y=0,440x+1,588 dé xac dinh
noéng d6 LDL-C.

Phuong phap dinh luong gian tiép Friedewald c6 sai biét 0,25+1,23 mmol/L
(p<0,05) va Vujovic -0,13+0,97 mmol/L (p<0,05) c6 sai biét véi truc tiép. Phuong phap
dinh lugng gian tiép Friedewald véi truc tiép ty 18 sai biét 10,08% cao hon nghién ctru clia
tac gia Su Yeon Choi [2] ¢6 ty 1¢ sai biét 7,9%. Nong do triglycerid huyét thanh 13 yéu t&
g6p phan quan trong trong su xac dinh sy sai bi¢t nay. Trong nghién ctu, phuong phap dinh
luong gian tiép Vujovic trong khoang gisi han 95% (-2,03—1,77 mmol/L) s6 mau ngoali
gidi han 12 23 (chiém 2,8%) thap hon phuong phép dinh lugng gién tiép Friedewald c6 phan
tram sai biét voi phuong phép truc tiép lan luot 10,08%. Phuong phap dinh luong gian tiép
Friedewald trong khoang gidi han 95% (-0,36—0,28 mmol/L) c6 phan trim s mau ngoai
gidi han 1a 2,4% thap hon nghién ctu Srisurin W [3] trong khoang giGi han 95% (-
0,36—0,28 mmol/L) c6 phan trim s6 mau ngoai giéi han 1én dén 10,5%. Hai phuong phap
dinh luong gian tiép Friedewald va Vujovic c6 sai sO phan tich dat yéu cau trong +12%
theo chuong trinh gido duc cholesterol quoc gia (NCEP ATPIII) cua Hoa Ky. Tu ty 1€ sai
biét gitra cac phuong phap dinh luong gian tiép Vujovic va Friedewald véi phuong phap
tryc tiép cho thdy phuong phap dinh luong gian tiép Vujovic c6 do tin cay cao, c6 thé thay
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thé phuong phap truc tiép LDL-C & ngudi bénh dai thao duong. Nham giam thoi gian tra
101 két qua xét nghiém va tiét ki€ém chi phi cho nguoi bénh.

V.KET LUAN

Co tuong quan tuyen tinh thuan, mtrc d6 manh vé nong d6 LDL-C gitra cac phuong

phap dinh luong gian tiép Vuj ovic va Friedewald voi truc tiép. Ty 1¢ sai biét nong d6 LDL-
C gitra cac phuong phap gian tiép Vujovic véi truc tiép (4,38%) thap hon so voi Friedewald
voi truce tiep (10,08%).
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