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[ ABSTRACT ] Aim To evaluate the predictive value of low density lipoprotein subfractions detected by lipoprint
method for carotid artery intima-media thickness ( CA-IMT). Methods A retrospective analysis of 175 patients in the
department of cardiology of our hospital, the average age was 67 years, including 106 males (60.6%) and 69 females
(39.4%). In all patients lipoprint lipoprotein classification detection system was used for low density lipoprotein( LDL)
subfractions of cholesterol and four types of blood lipids, the color Doppler ultrasound detector was used to measure the
thickness of the carotid artery intima-media, the differences in blood lipid levels and CA-IMT between groups under tradi-
tional risk factors were compared. Linear correlation analysis was used to evaluate the relationship between CA-IMT and
traditional risk factors and low-density lipoprotein subfractions. Logistic regression analysis was used to evaluate the pre-
dictive value of low-density lipoprotein subfractions in CA-IMT. Results Compared with males, the LDL4 level was
lower in female patients ( P<0.05) , and the CA-IMT was lower than that in males (P<0.01). The small, dense low-den-
sity lipoprotein ( sdLLDL ) , subfractions and CA-IMT of patients with traditional risk factors such as hypertension and
diabetes were higher than the normal group, but the difference was not statistically significant (P>0.05). Correlation a-

nalysis showed that CA-IMT was negatively correlated with gender (P <0.05), and positively correlated with total
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cholesterol (TC), LDL and non high density lipoprotein ( non-HDL) (P<0.05); and it was positively correlatied with

sdLDL, low-density lipoprotein subfractions LDL3, LDI4 ( P<0.01).

tional risk factors smoking (P<0.05).

LDL3 and LDLA4 were independent predictors of CA-IMT thickening.

CA-IMT was also positively correlated with tradi-

Logistic regression analysis showed that LDL, sdLLDL and sdLDL subfractions

Conclusion Small, dense low-density lipoprotein

and its subfractions have a correlation with CA-IMT and have predictive value for atherosclerosis.
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Table 1. Comparison of clinical data of patients in different groups

el e Il BEIRI

I PR B4

WH(n=106) &M (n=69) A (n=127) Te(n=48) A (n=106) Te(n=69)
EW(S) 65.8+12.9 69.6+9.5° 66.8+11.3" 63.6+12.5 65.8+12.9 69.6+9.5
BMI(kg/m?) 24.37+5.60 23.33+4.40 24.37+4.83 22.87+5.85 24.37+5.60 23.334.40
HbAlc(%) 6.63=1.61 6.73£1.26 6.77+1.52 6.42+1.33 6.63x1.61 6.73£1.26
UA( mmol/L) 391.37+120.35  347.05+135.92  388.50+124.11" 355.00£132.02  391.37+120.35 347.05:135.92
VLDL( mg/dL) 26.25+13.13 26.89+12.33 26.25+13.70 27.22+9.79 26.25+13.13 26.89+12.33
IDLC( mg/dL) 9.51+7.52 9.52+8.25 8.73+7.72" 11.76+7.63 9.51+7.52 9.52+8.25
IDLB(mg/dL) 7.68+5.26 9.28+5.99 7.92+5.44 9.39+5.94 7.68+5.26 9.26+5.99
IDLA ( mg/dL) 7.59+6.03 9.32+6.46 8.24+6.38 8.34+5.88 7.59+6.03 9.32+6.46
LDL1(mg/dL) 15.78+10.77 17.52£9.16 16.65+10.86 16.00£8.16 15.78+10.77 17.52£9.16
LDL2(mg/dL) 15.49+8.80 16.93+8.80 15.96+9.37 16.31+7.19 15.49+8.80 16.93+8.80
LDL3(mg/dL) 8.38+6.69 7.96+5.99 8.38+6.54 7.77+6.09 8.38+6.69 7.96+5.99
LDILA( mg/dL) 3.92+5.18 2.46+3.91" 3.61+4.47 2.67+4.67 3.92+5.18 2.46+3.91
LDL5( mg/dL) 0.79+1.82 0.70+20.3 0.81+1.85 0.60+2.03 0.79+1.82 0.70+2.03
LDL6( mg/dL) 0.07+0.37 0.14+0.64 0.10+0.46 0.08+0.57 0.07+0.37 0.14+0.64
LDL7( mg/dL) 0.04+0.30 0.10+£0.42 0.07+0.38 0.04+0.28 0.04+0.30 0.10+£0.42
sdLDL( mg/dL) 13.20£12.25 11.36+9.66 12.97£11.56 11.17£10.62 13.20£12.25 11.36+9.66
HDL(mg/dL) 30.51+12.32 33.68+11.86 32.20+12.58 30.60+11.20 30.51+12.32 33.68+11.86
TC( mmol/L) 3.27+0.96 3.54+0.88 3.38+0.97 3.37+0.86 3.27+0.96 3.54+0.88
LDL( mmol/L) 1.77+0.68 1.89+0.62 1.80+0.67 1.84+0.64 1.77+0.68 1.89+0.62
non-HDL(mmol/L)  2.47+0.80 2.67+0.82 2.54+0.84 2.57+0.75 2.47+0.80 2.67+0.82
TG (mmol/L) 1.81+1.42 1.81+1.33 1.87+1.48 1.64+1.06 1.81+1.42 1.81+1.33
CA-IMT( mm) 0.84+0.21 0.74£0.16" 0.81+0.20 0.77+0.19 0.84+0.21 0.74+0.16

a N P<0.05, 5B M ;b ly P<0.05, 5 MLEM

17 17/2018 |SAMPLE: 6-17248 Quantimetrix LIPOPRINT ®SYSTEM
17:39 VLDL MID LDL HDL

C| B |A[1]2]|3|4]|5]|6 7

area% 36.7 92 112 5255 3225192313

60 15 18 9 9 5 4 3 4 2
C%ﬂfggr/lgg Hi Hl Bl HL A - Reference
Hange los 22 23 15 25 57 30 6 0 0 0 ][ =40] Hange
Particle-Size(A) o 277 261 245 230 218 207 Total LDL-C[mg/dl]: 69  (=<130)
Mean LDL-Particle Size: 250.2 A(TYPE B;=265) Total Chol.Img/dl]: 164 (=<200)

*Reference ranges derived from 125 serum samples that met the NCEP ATPIII guidelines for desirable lipid status
**LDL-C is comprised of the sum of cholesterol in Mid bands C through A as well as all the subfractions

1. LDL fE & B4 5 X460 E g

Figure 1. LDL lipoprotein subfractions detection map
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x2. CA-IMT 5lEEA TR R HEMBEREENHEXE(n=
175)
Table 2. Correlation between carotid intima-media thickness

and lipoprotein subfractions and other risk factors(n=175)

& 4. CA-IMT B9 % EH 3 logistic B VT35 (n=175)
Table 4. Multivariate logistic regression analysis of carotid

intima-media thickness(n=175)

e B(RIHE%) #trifEik  PE 95%CI
fEk R FHICREL P1H 53 -0.056 0.033  0.089 -0.120~0.009
P -0.230 0.002 LDL2 0.000 0.003  0.942 -0.006~0.006
R 0.77 0.314 LDL3 0.023 0.008  0.005  0.007~0.039
VLDL 0.013 0.868 LDIA 0.045 0.011  0.000 0.022~0.068
IDLC 0.024 0.761 sdLDL 0.024 0.007  0.001  0.009~0.039
IDLB 0.049 0.541 TC 0.008 0.046  0.863 —0.082~0.098
IDLA 0.060 0.456 LDL 0.136 0.049  0.006 0.040~0.232
LDLI 0.124 0.101 non-HDL -0.069 0.064  0.288 —0.196~0.059
LDL2 0.089 0.242 AR 0.041 0.033 0211 -0.024~0.106
LDL3 0.214 0.004
LD1L4 0.263 0.000
LDL5 0.081 0.284 301 ik
LDL6 0.082 0.280 1% LDL 7K P-4 0\ oy 2 3 ik o A i Ak g o 22
LDL7 0.116 0.126 PIFE RS 2R (E B A LDL 7K P X 3 ik A £k
dLDL 0.201 0-008 PR U054 5 BR824 1L B0 0 1T
L 0004 0403 MR T3, BE 28 LDL K364 19 56 % 0 T A
e 0171 0024 L MAEHERE KRB . B A BFIEIESE sdLDL 45 3
LDL 0193 001 IR R {0 i L5 555 10 8 7 2% 8 25 11 A
non-HPL 0178 0-018 S, VNG 47 T3 i B sdLDL /K- sdLDL/LDL
. 0.063 0.406 ﬁ?ﬁﬁ%ﬂ,llﬁ%iﬁ/}\ﬁf sgLDP ﬁé%ﬁéﬂié},\ H i o
% 6 0.171 0.024 =047 HE SR S s T B E S HRL K Lipoprint 2248 7] LDL
Byl 0.020 0.501 #5324 LDL1-LDL7 WP.AY JHorb 1 AURT 2 AU3E 5 B A
HbALe 0.086 0.274 JJe B B LDL, AT 67 5% 1 5 14 AH [ iz i, 3-
UA 0.020 0.797 7 RIBIA & “HEIEH " 19 LDL, R sdLDL, B 113 5
6 PR 25 0.028 0.835 B AE AL, 5 LDL 32 A B 56 A1 7 AR, a2 2 5 W

R 3. MBIk AR PIRIBER B E R Logistic @353 47 (n=
175)
Table 3. Univariate logistic regression analysis of carotid in-

tima-media thickness(n=175)

Sy B(MIHRE) #rifik  PME 95%ClI
P51 -0.100 0.031  0.001 -0.160~-0.040
LDL2 0.004 0.002  0.035  0.000~0.007
LDL3 0.010 0.002  0.000  0.006~0.015
LDLA 0.016 0.003  0.000  0.010~0.022
sdLDL 0.006 0.001  0.000  0.004~0.009
TC 0.051 0.016  0.002  0.020~0.083
LDL 0.092 0.022  0.000 0.048~0.136
non-HDL 0.064 0.018  0.001  0.028~0.100
2 4 0.073 0.033  0.026  0.009~0.137

1 AT 2 b 155 BEAE N B2 R DUBUE BB, A
T 300 o i 1 A 1) R A

LDL 7E IfiL 45 B 1) OB sh Dk sk R R Ak 2 2E
JEm) EZAHLH, & A B2 5TIESE sdLDL 5 CA-
IMT A BAH B9 AH e PE" {H sdLDL 4% W51 5 3 ik
SRERE AL OC R A T3, AR FE 45 S s i
TC .LDL non-HDL “548545 5 25 20 ik P % o R )5 52
HH 0 B0 RE SE A, Hirh sdLDL Rz HCWF % LDL3 LDLA
S CA-IMT A3 5 I 22 A0 FH G %, IF 5% 45 SR IE 52
sdLDL K¢ 7 A 2 5 B0 ook B e A0 5 7™ 5 4 i
HZ, AWFsd, N sdLDL 7 A % & 3= % iy LDL3
F1 LDLA #4 i, LDL5-LDL7 A2 (A 5 Fe %/, 48
TR K I H S CA-IMT B 58 4 4H 56 Pk i o
Logistic [MH 43 BT 3 A1 & 30, 76 HEBR HoA TP A &
J& ,sdLDL } H: P #Y LDL3 | LDLA4 42 CA-IMT 55 1)
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