- 148 - Koo e~ 2023 4F 2 A4 38 455 2 ] Laboratory Medicine, February 2023, Vol. 38, No.2

XEHS : 1673-8640 (2023 ) 02-0148-05 PESES : R446.1 XERFRERD : A DOI : 10.3969/j.issn.1673-8640.2023.02.009

i5§ LDL-P 5 LDL-C #ill 45 R —&E 594

HHH Gk’ TRED EE T 5 ka#w LA
(1 dbdt 2B Rk d2e B, Wb 5KZ 0 0750005
2 JE B BRI T NS AFIEBE, WL i 315040;
3. I KA MR R ek g R, VLI FEiE 226019;
4. TUEERIN TP EEBEpr e A RY, WITL 77U 3150405
SR G =Fek AL, Wk G 054000 )

WE: BY W TEAFERER.C (VAP) KN IS E [P0k (LDL-P) 54 {LIHHEK:
ML e R UM EEE (LDL-C) —3chk. Ak SEBGER S RO AERE 0o s 5 4 17 (5 Fn g ARG
15444, RAVAPIEATILDL-P, RAAALIIHERTILDL-C, 435 143.37 mmol/LF11 000 nmol /LA NLDL-C
MLDL-PZ# X[ #)_FBR . KFLDL-CHLDL-P45 SR —E ARG AALL, B4l HAT4 (LDL-CAILDL-PZ5 IR
WIEH ) F1A24] ( LDL-CHILDL-PASRITIE ) 5 ¥ LDL-CHILDL-PE AR —SIFEARYABLL, 14153 HB1
(LDL-CIE% . LDL-PFFE ) AIB24H (LDL-CFFiE . LDL-PIEH ) o 2K FHPearsontfl 5& 4T il 4530138 bx 22 1]
BIAHSENE, B5R Pearsontfoe T4 R /R, LDL-CHLDL-PEIEMZE (r=0.666, P=0.000) . AZHATH181
B (31.70% ) , HohA1ZHO5H] (16.64% ) . A24H86M (15.06% ) 5 BZHATTN3904] (68.30% ) , Hr'B14H
3734 (65.32% ) . B2411741 (2.98%) . %€ LDL-CSLDL-PA—E G =2 HLDL-PTF &, I R 56
TFLDL-PREMZE SR, f X LDL-C/K - 1E 7 AT AG: o

KRR IR VO (R BB A I T IR R R — 3k

Consistency of serum LDL-P and LDL-C determination results SU Zhenzhen', ZOU Jihua®, WANG
Huimin®, XU Weifeng’, DING Fang', ZHANG Jingmei’, WANG Zhanke’. (1. Academy of Medical Laboratory,
Hebei North University, Zhangjiakou 075000, Hebei, China; 2. Ningbo Meikang Shengde Medical Laboratory
Lipid Research Institute, Ningbo 315040, Zhejiang, China; 3. Department of Clinical Laboratory, the Affiliated
Hospital of Nantong University, Nantong 226019, Jiangsu, China; 4. Department of Neurorehabilitation, Ningbo
Yinzhou Hospital of Traditional Chinese Medicine, Ningbo 315040, Zhejiang, China; 5. Department of Blood
Transfusion, the Third Hospital of Xingtai, Xingtai 054000, Hebei, China)

Abstract: Objective To investigate the consistency between the determination of low-density lipoprotein
particles ( LDL-P ) by vertical auto profile ( VAP ) and the determination of low-density lipoprotein cholesterol

(LDL-C) by biochemical homogeneity. Methods A total of 417 patients with coronary atherosclerotic heart disease
and 154 healthy subjects were enrolled to determine LDL-P by VAP and LDL-C level by biochemical homogeneity.
The 3.37 mmol/L and 1 000 nmol/L were used as the upper limits of the reference intervals for LDL-C and LDL-P,
respectively. The samples with consistent LDL-C and LDL-P results were included in group A and classified into group
A1 (both LDL-C and LDL-P results were normal ) and group A2 ( both LDL-C and LDL-P results were elevated )
according to the determination results. The samples with inconsistent LDL-C and LDL-P results were classified into
group B, and they were classified into Bl ( LDL-C normal, LDL-P elevated) and B2 ( LDL-C elevated, LDL-P

normal ) . Pearson correlation analysis was used to assess the correlation between the indicators. Results The results
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of Pearson correlation analysis showed that LDL-C and LDL-P were positively correlated ( 7=0.666, P=0.000) .
There were 181 cases (31.70% ) in group A, including 95 cases ( 16.64% ) in group Al and 86 cases ( 15.06% )
in group A2. There were 390 cases ( 68.30% ) in group B, including 373 cases ( 65.32% ) in group Bl and 17 cases

(2.98% ) in group B2. Conclusions The inconsistency between LDL-C and LDL-P is mainly present in patients

with high LDL-P, suggesting that LDL-P should be clinically concerned to prevent missed determination in subjects

with normal LDL-C levels.

Key words: Low-density lipoprotein particle; Low-density lipoprotein cholesterol; Vertical auto profile;

Consistency

K% R 1 (low-density lipoprotein,
LDL ) €)% JH O i A8 5 95 9 XS TF Al
WU, K% B AR & FUBURL (low-density
lipoprotein particle, LDL-P ) FIMK%EE & H
RH [ ( low-density lipoprotein cholesterol,
LDL-C) ¥ 5.0 MBI AR KRB
MG LDLAR N & 4%, miLDL A I [
(LSS | e SN S E W N i LN O Rl B N )
I, 2R AL e i Az Ak S A 2R A
M s A 552 BBy — i 0 e Ao 3t i R [T
R FRRLDLAKFE HAT, I R BT =t
Hil (triglyceride, TG) . BAH[EEE ( total
cholesterol, TC) . LDL-CHI % & 55 H
JH & E ( high-density lipoprotein cholesterol,
HDL-C ) K-SRI i A5 #ERR Y . SR
LDLJ& LUBURE XA T 148, S 20sh kot ke
Ak Ik, KILDL-PYe B n] fEHLA o &
ARl R T B %5 BE AR B2 5.0 (vertical auto
profile, VAP ) 2R IE TR R /3 B AR X
7%, FFE ) E SOIREE 2RI I . VAP
A Gy . SRR WO R, T AT R
FOBEE L, BB I LDL-PIXAY, 2R
SO R R R X LDL-PHEAT 2 8 43
HAT, CAFIESE THE®E M (a) [lipoprotein
(a) , Lp (a) 1ot i MR B2 45 R A —
H, AA KL VAPKNLDL-P5 & Gi b AL AR
K LDL-CE5 3 1) LA A il . it ASHF
FEAUXLDL-P 5 LDL-CHY—E st A 2047
1 #REE
L1 W4

PEH20214E 1—10 H 7 B BRI v B2 B AR A
UL RE RIS | AERE RIS 716, o 5
30541, 22660, Ak (54.16£10.74) % . 571
BRSNS G, LR Bl K oks A A A 10 U 2
HAVTH), GERERKG B 1544 0 AWF5EE Tk

UM R BEAR R Dy b (LS. 2021-12-
001) , Fr AR G328 MG 15 .
1.2 Jrik
1.2.1 FEACREL LR

SR A 0 8 S 1) 2 R UL A5 R 4R P i 9
X4 IE K IMS mL, BSOS imiE, HT
KEMLDL-C. K53 25 41 1% R FIFREEDOM
EVO-2 CLINICAL 100455 43 4= A shii i hin
FEAYL (Em 758 AW ke, B TXPN-900#
DML (RE D 2 FERFEATE ) Y, L
338 839xgE.0>35 min, 7 LIEW, ALK
LDL-P, HEBRFLEEIML . ¥ 10 55FEA
1.2.2 Iy LDL-PHILDL-CH

K HIMS-V 8002 ifil fig FUkr 73 A ( & FAE
YRR AR A F ) KECEH (VAP ) |
s (#t55-VLP-1) KLDL-P. [y LDL-C
IR AR AR AR (B - T R T B
) K, RGBT  (#E520201127-1)
WA T R A R A A BR A R, A
i HAUS8004: H sl AE A A ( SE1E DL v 2
IRFFNTHL) o
1.2.3  FEE VTN

53R FH VAP A A AL 3 A7 A I LD L-P i
P2 FLDL-CRi#E 200K, A& A X, sFIZS
2 ZH0 (coefficient of variation, CV) .
1.2.4 434

43 %1Lh3.37 mmol/LAI1T 000 nmol/L
fE HLDL-CHILDL-PZ % X [a] ) L RR"M, /T
WETFSHZEXE LR RAERIER, KTFSHKX
) FBR R FHE . 4 LDL-CHILDL-P45 5 —5 1
FEARGAALL, P4l hA14] (LDL-CFILDL-P
ZERIIE R ) FA241 ( LDL-CHILDL-PZ H-4
&) o ¥ LDL-CHILDL-P4E A —F R A
HWABYL, 4145 AB14] (LDL-CIEH . LDL-P
Jh#5 ) MB241 (LDL-CJHE . LDL-PIEH ) .



- 150 - I PR 2023 4F 2 A5 38 45 2 ] Laboratory Medicine, February 2023, Vol. 38, No. 2

SPATA . BAIFEASE& I 7 el DL S 24~ 21 2 1)
LDL-C5LDL-PHAHEAE
1.3 Geilt2aiik

K HISPSS 21.051 {4 FlExcel 2010544384 75¢
45301, K HKolmogorov-Smirnov iF 2% P4 #5 56
PEAR B 0 IE A PE . R IE M0 BT PR
tsFRoR, BIARIES A AT TORER iR 2K
(M) [PUfi%L (Pys, Pys) 13%8. KM Pearson
AB I BT Bk Spearmantfl G /3 B Pk 45 4 A W Fa A
ZIIIAESEE . LAP<0.05 N 22 SAa 80 .
2 #R
2.1 VAP LDL-PAIA: AL AL A LDL-C
(A 5 B

VAP INLDL-PJE#a St A% 471 232 nmol/L,
s°M65.51 nmol/L, CVH5.32%. EAbIgHHuEAm]
LDL-CJFi#5 5% 41.96 mmol/L, s°40.08 mmol/L,
CVH4.08%. 2R i CVEER .
2.2 LDL-PHILDL-CHKil 45 5 (A Sk

Pearson#f /M4 R i~ ,, LDL-C5LDL-P
B IEAE (7=0.666, P=0.000) ., WAL,

2000t

1750t

1500

1250t

LDL-P/ ( nmol/L )

1000

750

1.0 1.5 2.0 2.5 3.0 3.5 4.0
LDL-C/ ( mmol/L )
El1l LDL-PFILDL-CH#ill4E REHE <

2.3 KU dH i e FILDL-C . LDL-PAG
(e Ty

A AIF1I81H] (31.70% ) , HPA14
95 (16.64% ) . A24H86% (15.06% ) .
B 41139011 (68.30% ) , HrhB14H3731)
(65.32%) . B24H1764] (2.98% ) .

AHFMBHALDL-CAr 5K (2.65+
0.94 ) mmol/L#12.73 (2.37, 3.05) mmol/L,
LDL-PHFES35 K (1 224.07+373.15 ) nmol/L .
1253.00 (1140.50, 1360.00) nmol/L.

3 itig
i A S 56 % K I LD L— g 2 4G I LD L-C Al
LDL-PiX24 46 5. HEG, AHCHER"> "I
LDL-C1E k3 ik ok #F B Ak ¥ 0 i 8 952 9%
(‘atherosclerotic cardiovascular disease,
ASCVD) Yy FE AR R ANAITHERS , I R
IR T LDL-CoR - B AR AR A Y 2T, — 3T
WEPERF SR 45 % W], LDL-P/KV- 55 J] [ 3 ke
W SR A AR B OIAR MY, 20174, S& I IR
PN O3 WA 2 R DI 2 R S ] PN 3 A 2 2 R AT 1 I A
S A RO 105 9 T 97 4 7 45 LDL-PAE Sy
EZAASCVDEK I ZE™ . LDL-PUL# TR
B M A, AUFRAE R R, LDL-PYRE
K1 000 nmol/LI¥ & i i H HEZ BRI T )
TG . AP R AR FR B KT LDL-CK
Tk %12.59 mmol/LiyE#" . WILLIAMSA™
MBFR G R R, RS A FEEE 5 VAP
A /N AU IR H (small and dense
low-density lipoprotein, sd-LDL ) ¥ J& i & AH %
(P=0.002) . HAWTRE], VAPLLERAA
HRIEICRE AR B AR S A ICE, RIFF5 5w
S IR EE A S 0], (E i R S AT )
BREAAL I 25 5 ™ A VAPTR K TN 45 SR 11
AR DY, A L RIR
TR AT DU Ry LS b 2 W45 1 3 i 1 ) o3 A
AR FRE I BEAK T, ELAE AL S8 006 A5 00 48 A5 1Y)
FEfill BHGIN TRRINAS, WILDL-P. JREE H AR
( remnant lipoprotein, RLP) . sd-LDL, LDL%
FEREERAE, G RAR AL TR L5 = AR 1
VAP H A B UF 0 5 5P R ok
KULKARNI"X VAP #EAT T J5 1 2 P R I
fr, KlTC., &% ENEHE A (high-density
lipoprotein, HDL ) . LDL. Hfi% B g &
( very low-density lipoprotein, VLDL ) . H[d]
BREARMEH (intermediate-density lipoprotein,
IDL) . Lp (a) . LDL (4+3+2+1) . HDL2,
HDL3FILD L& KIUE(E MR, I 5 BEAT T4t
B . HNAH B EEESR, Z5RERCVN
0.3% ~9.7%, FWIVAPHE:HA HIFHITELIE;
ST 1107 Y & A w1 1= TN I S IS S S|
Y TR 4 il AR E S LR E NS H T
VT T H, S5 RAEN0.770 ~ 0.990, #



Ko BEay 2023 4F 2 A4 38 #2545 2 ] Laboratory Medicine, February 2023, Vol. 38, No. 2 - 151 -

TVAPILELA KU HMERTE . AR5 BT I VAP
2 5KULKARNIfifi I (# VAPEEAH ] .
AW EE R BN, LDL-CS5LDL-PEIFAH
% (r=0.666, P=0.000) , H.Z5R—%1 o)
H31.70%, S5HRA—F L] 468.30%, FH]
B LM Z IR ELDL-CHLDL-P45 A —5L .
AN PALDL-CH i ol 1E % M brifE, 1l REAFAE &
AR S . — BN, LDL-CHILDL-P
GERN 2, ARG AL T, IR
s . AREEGIESE, FResm TIEEA N
sd-LDL 553 i LDL-CHILDL-P4%5 4515 A
— 5, XA I LDL-Pag i T A 1 i LDL
5ASCVDZ IR R ARG IEAUA 17651
FEARLDL-CTHE MLDL-PIE®, I 1 744
AT e K BURILDL, X T3 Fiis i 1% 55 48 fin
FEARFIE— 5. (EREENE, AMRA
M, LDL-C45%: S5LDL-P45 SR AM RS 25
FE7E TLDL-CIE % M LDL-PFF i s b, X
W T B I PR HE 45 &V Esd-LDL, LDL-C5LDL-P
25 FOR — 20 JEL AT RE 1) AR
WLDL-C— 5 F 2R 18 3% V)R BRLDL LA AM 1Y
JEEMAME, B e MLDL, B AR i
#, LDL Y R [E g Bt ok, IR 25 R
VAT SN P Rr N i e s R i AR 2 N 2
FOR IS A AR RS 2) I VAPIATT L
fzill HLDL (4+3+2+1) . RLP, sd-LDLFILDL
R, VAPIEAIILDL (4+3+2+1) tigk
N K E S LDL-C/K -, T A Ak 359 AH 2 A6
fLDL-C/ZLDL (4+3+2+1) . IDL. Lp (a) f
MR, HZE AT VAP BE S . RLP,
sd-LDL flsd-LDL % B A =2 20 TA A9 00 I 45 9
WA, STGIRIMHEIM . A5
., LDL-CHEMARIAER K, HS5TGK V%
P B2 S TGRSR IR, W
RLP. sd-LDL. sd-LDL#E#=, . {KHDL-C,
A BE -5 Uk R R RN R v A I A R 22 R
Koo I I TR 4 il o0 AE 201 04 e X B 42
PASMLDL-CAEH TILF AR, o
MREA A T W TGEU A FLBE L, 326
FEEAR AT SR AE A R, A
LDL-C/K A LIIFAEASCVDXUS: , LDL-PAE
i ASCVD R FM A -F AT e 4 FLDL-CM™ L,

I, YLDL-CEzillZ5 5 S LDL-PRINZE S B
—3iF, LDL-PAJBEHEE 5 7E A ASCVD Y ALK

2% FrR, LDL-C45 5 5LDL-P45 A —3
BTSN B TS LDL-PE T, XAl e
SWLDLHsd-LDL L A £, A4 5 PR v 7 ik —
AERVT o I R BN LDL-P/KSF- T 5 1 AR
., Vi IEZELDL-CK - IE (1 A HE o b 2 s
R 100 o

&% 3k

[1] MICHOS E D, MCEVOY J W, BLUMENTHAL R S.
Lipid management for the prevention of atherosclerotic
cardiovascular disease[J]. N Engl J Med, 2019, 381

(16) : 1557-1567.

[2] JELLINGER P S, HANDELSMAN Y, ROSENBLIT P
D, et al. American Association of Clinical Endocrinologists
and American College of Endocrinology Guidelines
for Management of Dyslipidemia and Prevention of
Cardiovascular Disease-executive summary[J]. Endocr
Pract, 2017, 23 (4) : 479-497.

[3] WOLSKA A, REMALEY A T. Measuring LDL-
cholesterol: what is the best way to do it? [J]. Curr Opin
Cardiol, 2020, 35 (4) : 405-411.

[4] GERMAN C A, SHAPIRO M D. Assessing atherosclerotic
cardiovascular disease risk with advanced lipid testing: state
of the science[J]. Eur Cardiol, 2020, 15: e56.

[5] BORENJ, CHAPMAN M J, KRAUSS R M, et al. Low-
density lipoproteins cause atherosclerotic cardiovascular
disease: pathophysiological, genetic, and therapeutic
insights: a consensus statement from the European
Atherosclerosis Society Consensus Panel[J]. Eur Heart J,
2020, 41 (24) : 2313-2330.

[6(] DELATOUR V, CLOUET-FORAISON N, GAIE-
LEVREL F, et al. Comparability of lipoprotein particle
number concentrations across ES-DMA, NMR, LC-MS/
MS, immunonephelometry, and VAP: in search of a
candidate reference measurement procedure for apoB and
non-HDL-P standardization[J]. Clin Chem, 2018, 64

(10) : 1485-1495.

[71 B4y, KW, ML, 5% VAPHERTE S =Rt Hahim
it SR MK LDL-CHILDL-PA I P 9 157 FH[T]. I PRAG: 6 2%
A, 2020, 38 (2) : 90-94.

[8]  #hmE, HALNL. MiBNREN (a) WOk B ik e
D75 U R LI R[], IR 3R 2R, 2021, 39

(2) : 90-93.

[9]  ENPPMS, RaE, TR RVEW LN B AR E A
(a ) JWORLR JIE 55 Jo b v BEAG I 25 R 1) 25 S5 LU AR, P A

s pEapdeidi, 2021, 44 (7) : 6.
[10] W40, FH=, B SEERGEEERERIM]. 4 iR,
Jbnt: ARDBA ML, 2015.



<152 - Koo e~ 2023 4F 2 A4 38 455 2 ] Laboratory Medicine, February 2023, Vol. 38, No.2

[11] TOTH P P, GRABNER M, PUNEKAR R S, vertical auto profile method[J]. Clin Lab Med, 2006, 26
et al. Cardiovascular risk in patients achieving low- (4) : 787-802.
density lipoprotein cholesterol and particle targets[J]. [18] AB4kfe, ke, ThB, 4. VIR & HOE4 oy AR &
Atherosclerosis, 2014, 235 (2) : 585-591. M (a) EHEARMIITHRT]. BYE, 2021, 36
[12] GRUNDY S M, STONE N J, BAILEY AL, etal. 2018 (10) : 1078-1086.
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/ [19] CROMWELL W C, OTVOS J D, KEYES M J, et al.
APhA/ASPC/NLA/PCNA guideline on the management LDL particle number and risk of future cardiovascular
of blood cholesterol: a report of the American College disease in the Framingham Offspring Study-implications for
of Cardiology/American Heart Association Task Force on LDL management[J]. J Clin Lipidol, 2007, 1 (6) : 583-
Clinical Practice Guidelines[J]. Circulation, 2019, 139 592.
(25) : el082-e1143. [20] MILLER W G, MYERS G L, SAKURABAYASHI I,
[13] MACH F, BAIGENT C, CATAPANO AL, et al. et al. Seven direct methods for measuring HDL and LDL
2019 ESC/EAS guidelines for the management of cholesterol compared with ultracentrifugation reference
dyslipidaemias: lipid modification to reduce cardiovascular measurement procedures[J]. Clin Chem, 2010, 56 (6) :
risk[J]. Eur Heart J, 2020, 41 (1) : 111-188. 977-986
[14] ADAY A W, LAWLER P R, COOK N R, et al. [21] {3 BBk RE L R LDL-CiA S LDLRL2[J]. 6
Lipoprotein particle profiles, standard lipids, and IhBE2E, 2013, 28 (11) : 957-964.
peripheral artery disease incidence[J]. Circulation, 2018, [22] BHANPURI N H, HALLBERG S J, WILLIAMS P T,
138 (21) : 2330-2341. et al. Cardiovascular disease risk factor responses to a type
[15] WILLIAMS PT, ZHAO X Q, MARCOVINA S M, et al. 2 diabetes care model including nutritional ketosis induced
Comparison of four methods of analysis of lipoprotein by sustained carbohydrate restriction at 1 year: an open
particle subfractions for their association with angiographic label, non-randomized, controlled study[J]. Cardiovasc
progression of coronary artery disease[J]. Atherosclerosis, Diabetol, 2018, 17 (1) : 56.
2014, 233 (2) : 713-720. (MRS FIDT: 2022-01-08; &[T HT: 2022-05-19)
[16] a1, R0, WA VAPK I NS E F 415 095 (ACHRbE . 2RI )

BERE KNI [I]. A SR BE ¥, 2019, 34 (1) @ 76-81.
[17] KULKARNI K R. Cholesterol profile measurement by

0 atan D 0 0 D 0 0

WILMAN (REEF) HAHEBAKME

CRpgm B ) i g AR MR R4 4, Bigiim RA 30 o0 00, 1R R 56 15 2% 45l A% 0 10
T, HAERRZm AW K HEE R  BEAARACE AT A, AHOCHISEA Tl L . 52X, UL
WAEE AR, AW (R ) MBS, AR SRR, BE s Bk
Ul VS 2B e oy N S 7 N G S
1 HAHEBANEREZY

1) BARIFAHIIETE, 2=XIETR; 2) HAERAM B | Fre @, fgoemiiae ., EALI
MBI SE TR 35 st . Bl R AN AR K5 3) BRI R UL bl BOR BARR A 1 & LA
L2Er, FERLTE B GO R N B AT 5 4) POt THITITAE, W5 ALl A0 5 ) 1 7 o i 2 AL
FPFRPECE
2 HAEWAMERER

1) SEMHRES; 2) s R kSR, RAE R ARSI T VR &A= 3) R
AR PR HA G B2 AR B ), R EORURRE A R BN B . A B R BRI S I HEAE 45 R 5
4) W, WEESTTRMEI ., 8, hZaeE R RN, 5) Bl EAAGE, PRAEm LkATH

AHEATEATME (www.shjyyx.com ) “FIR T2 £ H F2ER20 dHf AN H15 80, S T
FHE ik Fshjyyxzz@126.com, FFAETEMBIF ERAMARI] ey R N” FHE.

(Rrg et ) Gfifik /=2 021-68315766., 68316211,

( (RREREEF ) Gnts )





