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FiE 2016 F 2017 AEA R 0 ERE AR BEARK AR 1 578 4 ARYE IS Ik B M5 R0 T8h ik ok e i
A (AL 45 B DK FE BESTE )8 Sl Ik IR IR ) 471 51 (55 343 5], 2 128 5] ) FNAE B30 ok ks A
A XTRREH 1107 15 (55 567 i, Zc 540 i) o R i e AL Wy B LA L 7 sdLDL-C K7, 5% Highlk
MIRETE A4 sdLDL-C 7K -7 (1. 11 20. 44) mmol/L, {5 25 75 X HEZH 119 (0. 88 0. 40) mmol/L, 24 5 A5
GuitEE X (1=9.856,P <0.001) , $& sdLDL-C 7KF-PUSM i 55041 (Q1 ~ Q4 4H) i, B sdLDL-C 43
ARV FHs , Sl ko FERE AL A A B B TR (P < 0.001 ) o F28 T AR 1 1) 1 2% ol AF DG 1 6 PR
#HI5, 4270 Logistic [BIA4HT 7R, Q4 4148 Q1 4 kAL S h Ikl #E Al 4L i FLAE L (OR) 2k 5. 164 ,95%
AE X (CI) 2y 2. 833 ~9. 413, ROC £k 43 Hrd) s 0. 727 mmol/L B, sdLDL-C T35 ik it L 5
LIRS 80. 5% Re Tl 41.4% o 4518 sdLDL-C J2 551 ) RS AR R Ak (1 i 7 fE | I 22, vl 2%
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[Abstract]  Objective
cholesterol (sdLLDL-C) and carotid atherosclerosis. Methods
health check-up program in aerospace center hospital from 2016 to 2017, and these patients were divided

To explore the association between small dense low-density lipoprotein

1 578 subjects were enrolled in an annual

into 471 cases (men 343 and women 128 ) with carotid atherosclerosis ( subjects with increased carotid artery
intima-media thickness or carotid atherosclerosis plaque) and 1 107 cases (men 567 and women 540) with
non- carotid atherosclerosis according to ultrasonography. Serum sdLDL-C levels were measured by
peroxidase assay. Results  Serum sdLDL-C was significantly higher in carotid atherosclerosis group
(1. 11 £0. 44 ) mmol/L than that in non-carotid group (0. 88 £0.40) mmol/L, with significant difference
(t =9.856, P <0.001). Stratified by quartiles of sdLDL-C (Ql - Q4), the prevalence of carotid
atherosclerosis was significantly increased trend along with increased sdL.DL-C levels (P < 0.001). In
multivariate Logistic regression analysis, after adjustment for age, sex and other traditional atherosclerosis
risk factors, comparing Q4 with Q1, the odd ratio of prevalence of carotid atherosclerosis was 5. 164, and
95% confidence interval (CI) was 2. 833 —9. 413. While the sdLDL-C threshold was 0. 727 mmol/L as the
optimal cut-off point, the clinical sensitivity and specificity of sdLDL-C for screening carotid atherosclerosis
were 80.5% and 41.4% , respectively. Conclusion

carotid atherosclerosis. sdLLDL-C may be a potentially useful risk marker in early screening for carotid

Serum sdLDL-C was an independent risk factor of

atherosclerosis.
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MRS ORI AR 8 BRI 1,02 g/ml g A AU JB0RE
BN BRI 1.06 ¢/ml Sy B B, BI/JNyi 2 {1 2% 3
PR FIIHFEEE (sdLDL-C) o JEAERARZ T sdLDL-C
(ORI SE /R, sdLDL-C 5 3 ok 34 R B Ak 114 56 2 B
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1. BFFENT 4 YR 2016 ZE 2017 4EAE i K 0y
= [ ft B A RS rhoC AT AR B B, it 1578 i),
DL AR SR G 35 Bk AN B G Pk | 1T AR G B R
PN MRIET K B LS H R (1) Sish ko
FEREALZ (B dl) it 471 i), Horp B 343 6], %
128 f5i] , AF U IR 24 ~ 95 % (2) AR 30050 ik ok A A Ak
Y (XFHRAL) 21 107 fi], FHop 55 567 4], £ 540 4], 4%
W 22 ~88 %/

2.l R LA B kL A - I T A 2 R 1 B
o AR, IR 4R £l (BMI) 5 afi Fe R 3 g
HPHIE,

3. SRS E KA A R A (35 E BD A
AL ) R AS BE A B O YR AR 2 b A T 5E
B, RH2 A H A OLYMPUS /8 A
AU 2700) 5 =P H I (TG) B HFEEE(TC) | = %
JERREE 1 I8 [ A (HDL-C ) (IR %% Ji A 28 1 A [
(LDL-C) == IfiH (FPG) (4% N % 2 Bl ( ALT) | 1fiL
WILEF (Ser) , i H AX OLYMPUS 2\ m) 4 fi it £ 42055

sdLDL-C FRzINR FH i A b i O A B AR
BRAHED) o B % B IR B (IR B (non-HDL-C) =
TC - HDL-C,

4. 30 Bl ik ok FE RE Ak R0 bR oE AR B STk RN
2014 AL 2R A B Bt il 3l ik ok A R Ak i A 5 12
WA T o A U S5 JoRA P G Y, S ko R
AL 2 P K R B B, W1 A R B0 H 3 fik P g 44
JE ORI, R R B R Bl e AR i — D A
Jis S AN [ R B e 2, P R R KNS A R B,
S5 Jok A 38 T K E B 1 S S A < B Bl 2 LA 25
Bk S PRI R R E B = 1.0 mm 3R )5
PRI =1. 5 mm & HBEH

5. Geil2#4rHr >R FH SPSS 18. 0 GEit i1,
IESSARTF R x =5 308, EESS TR
Bl R IR L0 M (Pys ~ Pos ) Fon, I He AL g A AR
XPRCHEAT AL AT U 4% 2L 1) B0 R B R T X
K g THEBEORF L RCR RIS A ¢ K30, 28
Logistic [/ 55047 H ¥ filiR 22 &, 2041 sdLDL-C
s ko RERE L A I R AR . R ROC il
AT sdLDL-C i2 Wi i sl Bk 3k RERE AL 130 % . P <
0.05 Kh2ERAGIH¥EXL,

# R

1. I PR JL Al %8 b &% sdLDL-C He A : 92 9 4 4F
# IfiLE BMI TG, TC .LDL-C , sdLDL-C . [fi % A1k
MZTAE 1 (HbAle) | Il Ser 7K B & 55 T % B4,
HDL-C 7K B A F X IR 20 (35 P <0.05) , 3 i
1 PR 4l sdLDL-C/KFE A (1. 11 £0. 44) mmol /L,

F 1 BRI REERBER K sdLDL-C HL4s

b PRI (n =471) X HRZH (n =1 107) GeitE P {8
R (Y, 2 xs) 53.7+11.6 44.5+9.5 +=15.383 <0. 001
PERI (], /4 343/128 567/540 t=-8.371 <0. 001
W45 JE (mmHg, % £5) 130.0£19.0 119.9 £16.2 £=9.909 <0.001
9 E (mmHg, % +5) 82.0+12.2 77.0+11.2 1=7.607 <0. 001
BMI(kg/m?, & %5) 25.0+3.5 23.8+3.4 1=6.236 <0. 001
ALT[ U/L,M(Py5 ~Ps5) ] 21.5(16.1~31.7) 19.2(13.8 ~27.4) Z=-4.814 >0.05
Ser(umol/L, % +35) 77.7 +15.0 74.6 +14.5 1=3.570 <0. 001
23 JE A (mmol/L, % +5) 5.99 +1. 81 5.39 +1.02 1=6.803 <0. 001
HbAlc(% , x £5) 6.0+1.1 5.5+0.5 1=5.383 <0. 001
TG[ mmol/L,M( Pys ~ Prs) ] 1.45(1.04 ~2.31) 1.16(0.82 ~1.71) Z=-7.611 <0. 001
TC(mmol/L, % +5) 5.09 +1.02 4.94 0. 87 1=2.957 <0.01
HDL-C(mmol/L, % ) 0.88 +0.21 0.95 +0.22 1= -6.182 <0. 001
LDL-C(mmol/L, % +5) 2.77 £0.77 2.65 +0. 68 1=2.983 <0.01
non-HDL-C( mmol/L, % +s) 4.21 +0.98 3.98 £0. 84 1 =4. 449 <0. 001
sdLDL-C(mmol/L, % ) 1.11 0. 44 0. 88 0. 40 1=9.856 <0. 001

TE : BMI: (R ST 4005 ALT : 45 9 %5 80 s Ser: 1L JJLIF s HbAT e BE A6 L2125 113 TG : = WEH Il ; TC: B N[ 5 HDL-C =5 %8 B A 26 (1 A0 o
LDL-C. {f % BE Big & F B B s non-HDL-C . 1 8 2 JZ R 2 1 AR5 5 sdLDC-C.o /)i 2 R 2 i 2 14 O %1 % 5 non-HDL-C = TC ~ HDL-C
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Xt HEZH 7 (0. 88 +0. 40) mmol/L, ¥ 4952 sdLDL-C 7K
-5 2 X R4 (£ =9. 856 ,P <0.001) , lL5E 1,

2. sdLDL-C 7K P-4 14 4357 %5 53 20 14 551 8 ik o4
FEREAL A2 AR AL G L - sdLDL-C 7K S5 1 43 i 2
(Q1 #1,n =394):0.110 0 ~0. 631 4 mmol/L( fL§5
BBk ok AL AL 63 ) , 55 2 i ZH (Q2 4, n =
394):0.631 5 ~0.878 9 mmol/L ( {4 %0l 1 Jik 3 £
fifk, 102 f41]) , 565 3 4032 (Q3 4 ,n =396) :0. 879 0 ~
1. 205 4 mmol/ L (445 3 50 ik ik FE A £k 127 f51]) , 565
4 S (Q4 41, n =394) :1.205 5 ~2.660 0 mmol/L
(G BB EERE{L 179 ) . % sdLDL-C 7K
SN QL ~ Q4 Ty, 35 80 ook B A Ak 1 e AR SRAR IR
H716.0% 25.9% 32. 1% F145. 4% |, & H= 344 4[]
P2 e A geit e L (¥ P <0.01)

3. Q1 ~ Q4 20 751 3 fok ok A A 1 A A oo i - g
7 4 FREERY, JoAT Ao AR R i SR 1 5 5 AR % A
P SRy A5 Y 2, 45 o AR A L M U 4 R L R 5K
BMI 75 i 1A FIOBEAK 1ML 2T 26 (WA AR 3, 2 il 4 %
P SR R &7 5K R BMI, 25 I I0BE O Ak 1 21 &
4 .TC . TG ,HDL-C ,LDL-C HI non-LDL-C A% 4
2 Logistic [81J953 4 , sdALDL-C ¥ 5150 ik ok A 1k
AP ST AERE I ZR (1 P <0.001) o FEBAY 1 ARHY 2
R 3 FIAE AL 4 v Q4 4] sdLDL-C /K% Q1 4
sdLDL-C 7K~ & A5 51 5y Jok ok #F 5 AL 19 LB LE (OR)
A3 5,351 4. 450 4. 041 F15. 164 ,95% 0] {5 X [i]
(95% CI) 45k 3.718 ~7.700,2.983 ~ 6.639
2.640 ~6. 183 F12.833 ~9.413 L3 2,

4. sdLDL-C 12 Wr 351 5y Jiik o5 ¢ 5 £k 1) ROC ft £k
534 : sdLDL-C 12 Wr 25 8l Jikooks A i 4k 1) ROC i £k &
T AL CH 0.653 (95% CI:0.623 ~ 0.682, P <
0.001) , BUls $LE # 0. 727 mmol/L i}, T30 251 5 Jik
skIRE B Ak Y SRR BE O 80. 5% , K S E Ty 41. 4%
(B 1) s IASE S = H R i g sdLDL-C 2
FAEH (0. 264 ~ 1. 362 mmol/L) () | FRAE il HHE
i, sdLDL-C i Il 251 3y ik ok5 A% B £k 79 B8Rk B R

28.0% ,FF5)E K 87.0% .
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B 1 sdLDL-C i2Wi s sh ik #easifk i) ROC Hh £ &

Wi

ARHFFT /R, sdLDL-C 7K -7 20 51 Jik 3k #¢ 1 1k
N I 2 T AR s ok B A AL, DL sdLDL-C
T4 DU G305 003 21 He 3 S s, 251 5 Jok ok A R Ak 1Y
KR AT B R s s R
sk R BMI, 25 i 1 B OB b 1 21 & [ . TC, TG,
HDL-C \LDL-C #I non-LDL-C J5 , £ Logistic [A] 94y
Bl , sdLDL-C A 44 J2 351 2 ok ok A A Ak 1 ik 37 75
W R, H Q4 4 sdLDL-C 7K -4 Q1 41 sdLDL-C 7K
A BB Kok FERE AL OR (95% CI) 2y 5. 164
(2.833 ~9.413), Ht sdLDL-C [l %L {8 H 0. 727
mmol/L B, Tt il 351 5l fik ok #F B £k 0 Bk B Ry
80.5% 5 h 41. 4%

Bansal 2" Xt 30 1 LR 3h Jbk 06 Al A 1k o0 B
I £ e 30 44 fiR RN IO KR R, el 0 o AR
sdLDL-C 7K P et e AW B h i o Bili X B i 2
XF 183 {5 i i e AR A A 5 R B, e I e AR S S

&2 Ql ~ Q4 I PRSKAERE L K AL R FER PEPFAG [ OR(95% CI) |

gow U 3%14) ( 3%{4) (a2 3%16) (s 3%14) P
B | i 2.025(1.379 ~2.975) 2.777(1.913 ~4.031) 5.351(3.718 ~7.700) <0.001
FER 2 1 1.802(1.181 ~2.751) 2.395(1.591 ~3.605) 4.450(2.983 ~6.639) <0.001
FR A 3 1 1.876(1.214 ~2.901) 2.254(1.472 ~3.451) 4.041(2.640 ~6.183) <0.001
FET 4 1 2.034(1.285~3.220) 2.592(1.579 ~4.254) 5.164(2.833 ~9.413) <0.001

TE A 1 JCAT A ARt 4R ] A0 2 P ) A M) B 280 3« P A o) A T B ol T AR B 8 2 M A RO A i 202 19 5 A 2
4 PEHIAERY A R TR P K PR B S 2 IR R B 20 S [ = i s A A [ R B M A A L e A

o B BE N AR 1 I[N 5 OR : FEAB HE 595 % CT:95 % Wl {5 X [1]
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ik B 5 sdLDL-C 2 1EAH G (r =0.436,P <
0.001) . Aoki Z&" A 5¥ NN sdLDL-C 5 3 ik Py Ji&s
rh 2R A G TAE e iy i BB R Fa 45 . AHF
P ROC 4k, 1155 T sdLDL-C i 351 ) ik ok A
WAL ) BB B MR S, TR LR EE T
sdLDL-C 2% il A A, sdLDL-C UK [ Il FHE AT,
oI 251 8 fik ok R R AL AR S AN ]

] A B AT 2 20 R 0 225 i P AR R L
IR Kok RERE Ak, L phy R P B ARSI A 3k
SEALAF N GBS A PR, AN B R4 R A A 1Y
A S KRR A i R 2 B T — s R
il LDL-C S5 Jhm 5 2h kb HERE AL i O R B 42
' AR Z BRI R I 4 220 I LA B SR
(%) LDL-C 7K FJf ok Fh i, It i — 20 i i 92
i LDL-C (3 % sdLDL-C 75 £k 20 ki ke fif Ak 77
A E L B, sdLDL-C (1% 3 2 3509 AL il n
T (1) sdLDL-C 3T 1 ApoB 25 [Al# 4 454 5
LDL-C FEFN AR, ZE IR s BR 2218, N 2 Bl I 43
fi# 5 (2) sdLDL-C f50ki N, 35 i 2, HA7 5K 1) R i
T2 5 o b 8 N 5 (3) sdLDL-C i MEE IR 75
w0 R T 5 26 A T 5 MR P e 18
H 20 (AR SR 20855 ) 456, By ik A W K 20
J, A2 {8 i o 32 9 170 FRU DA T 5 72 SR YL TR 4B 5 (4)
sdLDL-C A] 34 /i1 LDL-C 48 fk W U 7, 9 2> 40 4 4k
WA R E RS Q 1Yk, A k%! LDL-C ( OX-
LDL) y= Az — % () 40 B 5P S B0 48 N B2 #8149, Bl
A5 F-2 AL 448 A 3 5 % 1) N B 7%, OX-LDL 325 B
AR BB o> SR A 5 T A A M B T i A
PR B2 DT A A 5 e 200 L, VL 52 200 oL PN 2R 4
A KA UL IR AL, 375 & sh kot HE A (5) 2 51k
LA PN R 0 L) RE A, 7 A 28 s T Dt D35S 7] 410 o)
1 51k R A2, T30 — R 511012 3 bkoks B 4k 47
Ho Kt sdLDL-C HA 5 i i B s ok ok il A AR
FH X8 1l A5 BE R 4 A o SR K

25 LT AR 5% 308 3 %o fele o A A, A A KR
AAGE, HE—2E B T sdLDL-C J2 2535 5 ik o A 1
TRk ST FERE 2R, IFl i ROC #hZk, o1 381t T
sdLDL-C 50 25 3 [k 55 A 5 £k B 350K, 485 28 (e 7 i
1t sdLDL-C W] 2% JE A iy B 403 i A 251 50 Jik ok B Ak
B WS IN HE br o E T, Bl A S A Ak ) e R I

sdLDL-C 7K-F-F) )™ F 0 H , fdi 45 i sdLDL-C £6;
IS i 225 VPREE, Sl R S 43t T A R
Wi, AWFFOR it — DS S A X AR S
i sdLDL-C IE# Z7% XI], DME G RPTFE S 0

& % x w
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