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[ ABSTRACT] Aim To explore association between high density lipoprotein (HDL) particle size and silent myocar-
dial ischemia (SMI) in young patients with coronary heart disease (CHD). Methods Blood samples were obtained
on admission in 469 consecutive patients with CHD.  Patients were divided into SMI group (n=194) and non-SMI group
(n=275). General data of the patients were collected, and serum total cholesterol (TC) , triglycerides (TG) , low den-
sity lipoprotein-cholesterol ( LDLC) , high density lipoprotein-cholesterol (HDLC) , apolipoprotein Al ( ApoAl) and related

biochemical indexes were examined.  Quantitative indicator of HDL particle size was measured by HDLC/ApoAl, and
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other lipid parameters (TC/HDLC, non-HDLC, TG/HDLC, LDLC/HDLC) were assessed.
was performed to define the independent predictors of SMI.

Logistic regression analysis

Results Levels of TC, uric acid, LDLC, LDLC/HDLC,

TC/HDLC, non-HDL were significantly lower in patients with SMI than those in patients with non-SMI ( P<0.05).

Levels of HDLC, ApoAl, HDLC/ApoAl were significantly higher in patients with SMI than those in patients with non-SMI

(P<0.05).
Gensini scores (r=-0.405,P<0.05).

independent predictor of SMI in young patients with CHD.

Results of correlation analysis showed HDL particle size ( HDLC/ApoAl) was negatively correlated with
Logistic regression analysis showed that HDL particle size (HDLC/ApoAl) was

Receiver operating characteristic ( ROC) curve analysis

showed that the optimal cut-off point of HDL particle size ( HDLC/ApoAl) in predicting SMI was 0. 36, sensitivity was

92.1% and specificity was 75. 5% .
SMI in young patients with CHD.

AR B K %9 ( coronary artery disease, CAD) f&
— TP 1 B A A B, AT I TR SRR
FIREH T BEP R B AR i AN R e, A5 R 2tk
TIRBN kLR 1E (acute coronary syndrome , ACS) ',
e B B 0 E 2% 2 ( European  Society  of
Cardiology , ESC) #8747 , CAD ¥ DL 48 % X 4 Fa o
FUREEE ], ACS 1Y & A= i T Ik B I 1) ek 3
B, o T2 R B Ik ZE A AE ( chronic coro-
nary syndrome, CCS)” B &, ces EHERR &
PESEEAR Bl Dk i A 2 ok ) A e i R A7 100 4 UL
Bl & CCS F M SCHEFR 12 L JORE IR T 0 UL B
1fil.( silent myocardial ischemia, SMI) f& CCS % 4% Ul
MR Z — 20T 2245 NBF, — A To W] B M | O
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KA 1 JCHE ) &% B SMIT, R FH 32 B9 0 B T A A
WAEFEE 2 22 5, s Wi AE 7E ), B Ik,
B Y)Y 2 W sl 0 A SMIT YT 2 A
YbniEW . BT & B, I i 25 B R 4 1 JIE [
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Ak Sz WL 2 1 AH DG 2l JikooRs A R Ak 1Y R A S8 T2
T ZLRSY HDL JORE (4 45 #4143 . Hunter 45
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M HDL FURL 45 Bl 2053 . BBk 5 W 7s , HDLC/
#Z AR 1 Al (apolipoprotein A1, ApoAl) HLEAE R —
Pt Ak HDL UK A KN AR A e — e
FRBEAFR/N HDL ki 9 D 6E , {H L5 75 4F SMI
SBAE ARG IS DA Gl R, A SCE TEIR D
TAETE L SMI 3 HDL Uk K /N (HDLC/ ApoAl )
Y5 SMI JEAFAE M et DU IR AT i 591 &
TN A SMI AHDCTVEHR bri (s iy LA .

Conclusion HDL particle size (HDLC/ApoAl) have certain predictive value for
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HDLC ApoAl 7 F R A % & b 35 47, JF it H HDL
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Figure 1. Typical coronary artery lesion
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1.3 ZiItrESH

K SPSS22. 0 #K Pk AT 4k #AT AL AL HE
EAMA T BRI xxs £, HAHHE K
KRR R P& EHUERE 2 X
T, RA X B, FFES A VR U ALK R
MLH K 7~ , % | Mann-Whitney U £ %, Spearman
#K 4T HDL kL K /N 5§ Gensini R 4 09 48 X %
B % B % Logistic B 3 24 ¥ # HDL FUAr A /)
(HDLC/ApoAl) 5 & 4 /&5 ff SMI = [f] oy x %, A
Jl % 3R #H TAEHFAE (receiver operating characteristic
ROC) # % 4 # HDL Bk A /N (HDLC/ApoAl ) & &
FER I SML B F M, LA P<0.05 HZRH
FTFENL,

2 & R

ELIGFRER

5 non-SMI 21 Fb45¢ , SMI 20 58 25 WA b A3 D 41K
IiL3% TC JR# . LDLC .LDLC/HDLC , TC/HDLC . non-
HDL . Gensini 2 43 i /i, HDLC ., ApoAl , HDLC/
ApoAl ST BE FRIEE A (1 P<0.05,% 1), K
2 WoR T P4 B HDL ki K/ (HDLC/ApoAl )
{943 4, $& 78 HDLC/ApoAl 43 %I 7E 0.30 ~ 0.32,
0.36 ~0.39 PI M BOE B 0 7341, 5 non-SMI 41
oA, SMI 1 ## HDLC/ ApoAl ¥k,
2.2 HDL B#I K/ ( HDLC/ApoAl) 5 Gensini 2
L PSR

Spearman AH J¢ 43 AT 45 R i 7, HDL kL K /)
(HDLC/ApoAl ) Y5 Gensini £ 43 & 74 6 (r =
-0.405,P<0.05,183) ,

2.1

R BENEZRAM

Table 1. Baseline information of the patients in two groups

non-SMI 4 SMI 4

A (n=275)E (n=19§) al
s % 36.86+8.52  35.20+7.68 0.812
B/ Hl(%)] 189(68.7) 152(78.4)  0.021
W48 5/ mmHg 109.66+21.42 112.90+20.92 0.112
#75KE/ mmHg 72.4249.23  75.20+8.66 0.711
02/ (YK/min) 65.38+14.35 68.43x11.28 0.684
MR/ LB (% ) ] 209(76.0) 72(37.1)  <0.001
FIMER/[Bl(%)] 82(29.8) 48(24.7)  0.250
ERGIMAE/[ (% )] 77(28.0) 42(21.6)  0.132
BEIRIR/ [ B( %) ] 55(20.0) 31(16.0)  0.278
F};ﬁ‘f{gf& >R 6167y 20(14.9)  0.701
WMASEME I/ (ng/L)  17.74£5.68  15.21+6.90  0.423
TC/ (mg/dL) 252.32£39.90 208.24+42.94 0.012
TG/ (mg/dL) 151.36+72.16 137.28+64.24 0.159
LDLC/ ( mg/dL) 144.02+59.28 81.32+52.44 <0.001
HDLC/ (mg/dL) 31.06+11.02  47.62+9.12 <0.001
ApoAl/(mg/dL) 10225 121422 0.005
#HEEH B/ (mg/dL) 10128 98427 0.089
non-HDLC/ (mg/dL) 220.40+38.76 167.58+40.66 <0.001
HDLC/ ApoAl 0.3120.09  0.38+0.07 <0.001
TC/HDLC 7.25+0.58  5.19£0.43  0.004
TG/HDLC 1.67£0.25  1.45%0.33  0.401
LDLC/HDLC 4.18+0.56  2.05+0.48 <0.001
2SR MM/ (mmol/L)  6.78+1.82  6.27+1.88  0.567
JRER/ ((wmol/L) 422.86+90. 82 330.23+80.45 <0.001
STECFRMEE/mV 0.16£0.05  0.25+0.07 0.012
FRAE LS/ [ (% ) ]

TR S 98(35.6) 66(34.0)  0.768

Bl i 32 92(33.5) 60(30.9)  0.617

A AR Bl ik 85(30.9) 68(35.1)  0.369
Gensini T4/ 43 36.42+22.05 20.88x12.65 <0.001
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2.3 ZJC Logistic B3 S EAEDH

FKHZH R Logistic FIABRIIE T2 H R T,
PL SMI SR8 & 0 3¢ 1 FRoR 27 R SMI(0: 755
1), LR S A Gt 2 £ I &R (1
W% 4l 52 TC . LDLC . HDLC , ApoAl | non-HDLC .
HDLC/ApoAl . TC/HDLC ,LDLC/HDLC . JR % . ST B¢
TREEEES  Gensini FU43) Ky H AR 5 ARIE B A8 E A B
PR (432 B0kt 8 BERE) WRAE, AR )5 72
HEBRIR 24 PRI (M5 W s FRIR (ST BE RS R ES |
Gensini F143) J&, & ¥ HDLC/ApoAl (OR =0. 697 ,
95% C1.0.233 ~0.910,P=0. 007 ) &7 4F 7 .0 ik 5
A SMI PYASZ TN K - (36 2) . ROC 1 &7 #r il
7~ ,HDLC/ ApoA1 TIN5 4F 568005 £ 3 SMI 11 e £
I FLAE S 0.36 ( RELSE 92. 1% , F5 5 75.5% ),
ROC £ R FLh 0. 950 (P<0. 001, K 4)
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Figure 2. Distribution of HDL particle size ( HDLC/ApoAl)

in two groups of patients
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Figure 3. Correlation between HDL particle size ( HDLC/

ApoAl) and Gensini scores

% 2. =T Logistic B3 & EE4HH

Table 2. Multivariate analysis of binary Logistic regression

KR OR(95% CI) P1A
HDLC/ ApoAl 0.697(0.233 ~0.910) 0. 007
non-HDLC 3.192(1.821 ~5.789) 0. 005
TC/HDLC 1.882(1.467 ~2.736) 0.012
LDLC/HDLC 2.958(1.845 ~4.754) 0.016
R 3.902(0.673 ~6.387) 0.756
PRIR 5.959(0.806 ~9.355) 0.611
ST Bt TR 2 1.921(0.457 ~4.369) 0.489
AR 1.082(0.705 ~1.634) 0.703
B 2.865(0.632 ~4.305) 0.674
1.001 '?‘-.y’ s
J
0.75F
& os0r
®
0.251
0.00f ¢ . . . .

0.00 0.25 0.50 0.75 1.00
1-HRE

——e— non-HDLC AUC:0.667

——e— LDLC/HDLC AUC:0.708

——e— TC/HDLC AUC:0.807
HDLC/ApoA1 AUC:0.950
BELk

E 4. HDLC/ApoAl RiEXEERSHMNSEEB LFES
SMI # ROC MZ& R &

Figure 4. ROC curve and optimal values of HDLC/ApoAl
and related lipid parameters in predicting SMI in young pa-
tients with CHD
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ViR CCS WY E B 7 — B e B = W dim S oAl
FULH Ui 26 5 RE R 1 16 L R 2 B0 AR DAL
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HDLC 7K F F B S CAD 5% 4 KUK 1 5 22 1 [ [
IO FEE T R W PR R AT BN B
UM B F 2B LR, 255
Tl I+ HDLC 92549, SR F = HDLC Jfik
EER N (| K= o 0 € R = S TR A U
JUPITER #F58 & 8, £ #2322 A 3 VT 697 )5, 5
HDLC 1 ApoAl AH It , HDL H5Uk: 5 38 41 R 3% 4 X
W AR 2019 ESC I 48 FE 5 UE 3 2 1
HDLC FEATTIA YT 5 B0 Co 048 = 4 55 2 XU 2 S
3255 , HDL JURE B8 R /I 18 R 8 A 103000 5% 2 XU 11
PR,

H i, AR/ 4 55 2837 HDL ik K/ (HDLC/
ApoAl) 554F SMI & B AFTEAH M, HLI IR I i ok
FHUASHE Kl HDL 0k K/ 5B 0 e Tk 4 &
B, HDLC/ApoAl AR A AR —Fh il 2 B = 1k
() HDL UKL AH X K /N85, AT AE — 8 2 b
HDL UKL 2 B /N IR B f g ) IRk, AR BF
58K H] HDLC/ApoAl o {E 5 b HDL Uk AHXF K/
Kk, BEALHESE & B, HDLC/ ApoAl M 1K S5
SRR B AE AL RS AR 2 MR 2 L S
AR5 O SR SMIL AR DGR LRI, ARk
P, 5 non-SMI £H H 45, SMI £H H 27 W5 4 Eb 451 i 2>
Ili3% TC . JR#: . LDLC .LDLC/HDLC . TC/HDLC . non-
HDL 7K - fik, HDLC . ApoAl , HDLC/ApoAl {H
KX S REAFFT S 45 WA~ hLEW, S
FA ZEALAE T A e O B SML Ik A LR Jg v
KT W B /R A, WD HDL 50RE K/
(HDLC/ ApoAl) K AR I AGFE bRt P-4 7 4F SMI
HEA—EMEM, FE, A58 &3, HDL 45
R R/N(HDLC/ApoAl) 5 Gensini B35 5 AH G, £
7K HDLC/ ApoAl WWAH 5 ¥ 4F SMI 11456 4R 20 ik s 2%
FEE R YA 56, H HDLC/ApoAl F {8 # s , B
HDL FURLER A, 56 bR 2l ks 25 7 32 i 22 L R 1]
50T 7R, HDLC/ ApoAl 275 4 560k F 4 SMI
FphST AR 56 2 3% 5 Vallee 2617 B BIF 5% 45 S AH
15, I, HDLC/ ApoAl T 75 4F & .00 F2 % SMI
9 ROC £k T AR 0. 950, T A (& %5 HoAd AR 56
MG AR o 8, e B pLR T RTRE R (1)
HDL & —F 52 4% 19 A 1 5t kL, HE I 41 43 K 8 A
HDL "] REA HA YU sh bk i 1k i) Tk ; (2) HDL ks
(HDLC/ApoAl ) /)N, HHT A AU B A W5 1 ( para-
oxonase-1, PON-1) i 14 &8 AI% , 1 47T 3 ik A £ 1 H
W, FBOER SN o A8 7 AR R (3) WA
VARG (4L o el A i 2L &R (/5 HDLC/
ApoAl TR, BVEAG T 2l ik A% £k A FH i K BURE HDL

IR AW 1 A AE SR B . A D 58 (R B
O /INEEAS T [T JBPE I 5T, A AE — 2 e 1R O 477, Atk
AT RN BE DT 5 76 M W AR BB 737 25 ApoAl ,Jf H.
7£ HDL Bk iU #2 4 HDLC 1 ApoAl fif e & 2
AR, HDL BRI & 75 1A W] 7] i 5 B0 )
2R A1 I SL R AYRT ISR I KX 35 40 A HDLC/
ApoAl I PRIBIN 75 4% 76 0o s £ SMI #4525
AR
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