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[ E] BH#M #HiTEom(CHD) &F 1 m HAKE E MG &K G 12 B B (sdLDLC) 5 oo 3 83 BRAR AL 35 4 (AIP) #)
X%, Ak ©BUEIKSE AR 2019 F 9 A—2020 5F 6 A B R AN, 540 CHD 47 8K 3 bk & b & 6h
525 ) B H AR R R R KRS IREH LS5 H CHD 28 (n=422) F24F CHD 28 (n=103), Fl & L& AIP =
SAEH A 3 4 AIP<-0.056 28 (n=176) ,~0. 056<AIP<0.208 28 (n=175) ,AIP=0.208 A (n=174), M Z & f
Re 35473 S AIP, rb#k CHD £84=3E CHD 2869 sdLDLC #= AIP K-F, 247 AIP #9 % m B % 4= CHD 9 &6 W %,
#58  CHD %8 sdLDLC AIP {& %55 Z A5 % & (LDL) A LDL3 LDI4 ¥ % & T4k CHD 48, LDL1 . 5 F E I & 4 2 E
B2 B 2% T 4F CHD 41(P<0.05), K% AIP 3% /m sdLDLC . LDI4 2 %% LDL1 . LDL2 8 F %1% (P<0.001), %
AEEE)5H B, sdLDLC, & 2 JE £ 2 AIP #95k %A B £ (P<0.05), % B % Logistic & )3 5 41 % &,
sdLDLC,AIP 5% CHD # % % &% W % (P<0.05) ., £5i® CHD &% sdLDLC 5 AIP 2 B ¥ E48 % ,sdLDLC,AIP &
CHD & AW A’ %,
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[ ABSTRACT] Aim  To investigate the relationship between small and dense low density lipoprotein cholesterol
(sdLDLC) and atherogenic index of plasma ( AIP) in patients with coronary heart disease (CHD). Methods A total
of 525 patients admitted to our hospital due to chest pain and chest tightness from September 2019 to June 2020 and suspec-
ted CHD underwent coronary angiography were retrospectively collected as the research subjects.  According to coronary
angiography results, they were divided into CHD group (n=422) and non-CHD group (n=103). At the same time, they
were divided into three groups according to AIP tertiles; AIP <-0. 056 group (n=176), —0. 056<AIP<0. 208 group (n=
175), AIP=0. 208 group (n=174). Each lipid index was measured and AIP was calculated. ~sdL.DLC and AIP levels
were compared between CHD group and non-CHD group.  Influencing factors for AIP and risk factors for CHD were ana-
lyzed. Results The sdLDLC, AIP, low density lipoprotein (LDL) subtype LDL3, LDI4 in CHD group were signifi-
cantly higher than those in non-CHD group, and the LDLI1, high density lipoprotein cholesterol in CHD group were signifi-
cantly lower than those in non-CHD group (P<0.05). With the increase of AIP, sdLDLC and LDI4 increased signifi-
cantly, while LDLI and LDI2 decreased significantly ( P<0.001). Multiple linear regression analysis showed that sdLD-
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LC and history of hypertension were independent influencing factors of AIP (P<0.05).
nalysis showed that sdLDLC and AIP were independent risk factors for CHD ( P<0.05).

Multivariate Logistic regression a-

Conclusion There is a sig-

nificant positive correlation between sdLDLC and AIP in CHD patients, and sdLDLC and AIP are independent risk factors

for CHD.

55039 ( coronary heart disease , CHD ) It 4F- 3K 7
FE N 1 S FMBE T A R AR E TRy 20 i
ERm T FEOET BRI . Bk R AL
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ML B S Bk Al AL F8 %L ( atherogenic index of plas-
ma, AIP) B YK H1 Dobiasova 25> $ 4 | HEUE R H-il
=& (triglyceride, TG ) 5 % 5 B i 4 1 L& B ( high
density lipoprotein cholesterol, HDLC ) b {H A9 Xt %%
[log(TG/HDLC) ], Jf-&i AIP W] LI R ITAL As ™
EREMIMAGLE A fabr, A PFFUESE, AIP & CHD
1911w 1 R 01 1 o A I = S B (R 1
JRAEFR /NI 28 {12 32 g 2 11 I & % ( small and
dense low density lipoprotein cholesterol , sdLDLC ) J&
PG5 B g 2 1 A [ B (low density lipoprotein choles-
terol, LDLC) By S o o NEREEAR AR
,sdLDLC 5 As #VIHI K HEL As # LDLC B3k,
J& CHD WA e R

HHT, % CHD B3 sdLDLC 5 AIP Z[A] 36 &1
THRAER AR, AP5E X CHD AR 59E CHD
AHER sdLDLC K ATP #EAT HL & M, B 12 4R 1
sdLDLC 5 AIP Z[A] Y AHCHE, BETNT 2 CHD 19236
SRR

1 #RFFE

L1 HRMERAIRE

HEHENE 2019 F9 A—2020 £ 6 AAEREE
FREH R E RS A E BR8N, & L CHD
ATREIR B ik B A 0 525 1 A, A B 351 1
%o 174 ], T3 44y (58.00+9.87) ¥ . CHD % if
FEA O BT T2 & ) E i 2 AR g CHD
Z AL R AL 29 (stable angina pectoris, SAP)
Fa € AL 428 (unstable angina pectoris, UAP) | & &
3E ST £ 44 & A 8 ALAE 3L ( non-ST-segment elevation
myocardial infarction, NSTEMI) | 2P ST £t 44 & & &
ALAE 3T ( ST-segment elevation myocardial infarction,

STEMI) , RAE &k 5 flct & 25 % 4 525 6 & & 2

W4 .CHD 41 422 4], 4 CHD 41 103 ], [ B XX
525 Pl B H B AIP = L3k 0 3 4. AIP <
-0.056 41 176 1], -0.056 <AIP <0.208 %1 175 i,
AIP=0.208 4 174 #], HWRAir#, F 4L 4 1 T
HE.(H)E1AMANRALERE G, (2) 7 &2k
NG # A R R S KX RENE5(3) ™
FRALMERR;(H)TEF BEERMERR;(5)%
PEREE 5 (6) % Ak R (7) Kok M Mg ML E
AAREAEEFRMBEERMBES R 2808, #
5 K LL091

1.2 HRERKIEEKRN

NG & LR S E T Xl S
MR FR 2 AEREE B EE REE, Lk
Z 0l 48 A7 & 5 % BE B B (total cholesterol, TC) |
TG .HDLC .LDLC .sdLDLC, A %% % Tk B &
BEBERAT TR KRB ML S mL, # £ K
AR RAN, E dLDLC KERXRAH S HEXRE
TR i Bt B2 6 i ML Kk 7 3 BL A Lipoprint g & B 2 K
Rl R gl 1 E AIP A,

1.3 SitZEH*

KA SPSS 26.0 At #ABHAT ST F 0T, T E
KR EASPANKIE xes R, WA R LEEA ¢
g s A 4F A IE A A7 1Y 203 DL M(P25,P75) Rk T,
P 41 18] th %% % | Mann-Whitney U %, 1T %% %k
PLE 2 F &Ko, 4 bR R A F 7 A 36 3K Fisher &
WHEEAL, UAIP YHETE, XA S LES EHE
AT AIP 5 &38R 89 K %, Logistic % A % B )3 2
#r CHD & 4 84 3r o & B &, LA P<0.05 7 %=
EHFITFEXL,

2 & R

2.1 WAIRKERILE

PHZH Z 0] 55 M WA S e i SR 2 BRHE PR
YR B ERITFEER (K P<0.05), CHD 4
sdLDLC ,AIP fiX% 15 8 H (low density lipoprotein ,
LDL) WY LDL3 | LDIA4 & % & F3E CHD 41, LDL1
HDLC & # K F3F CHD 4, 2R B A G i¥E X
(# P<0.05;% 1),
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% 1. CHD 703k CHD A& FR4F1E L5
Table 1. Comparison of clinical characteristics between CHD group and non-CHD group

IiH 4k CHD 41(n=103) CHD 4 (n=422) P

RS % 58.00+8. 94 59.00+10. 09 0.431
BH/ (%) ] 32(31.1) 319(75.6) <0.001
EMES/[Hl (%) ] 39(37.9) 228(54.0) 0.030
2 BUBEIRIG L/ [ B(% ) ] 5(4.9) 79(18.7) <0.001
WA /[ (% ) ] 25(24.3) 231(54.7) <0.001
CHD KES /[ Hil(% ) ] 9(8.7) 48(11.4) 0.441
LDL1/ (mmol/L) 24(16,35) 19(12,32) 0.020
LDL2/( mmol/L) 24(15,30) 22(15,32) 0.905
LDL3/ (mmol/L) 10(5,15) 11(7,19) 0.011
LDL4/ ( mmol/L) 2(0,6) 3(1,8) 0.030
LDL5/ ( mmol/L) 0(0,0) 0(0,1) 0.080
LDL6/ ( mmol/L) 0(0,0) 0(0,0) 0.080
LDL7/(mmol/L) 0(0,0) 0(0,0) 0.017
sdLDLC/ ( mmol/L) 12(7,23) 17(9,31) <0. 001
LDLC/ ( mmol/L) 2.50(1.75,3.23) 2.48(1.78,3.20) 0.689
TC/ (mmol/L) 4.60(3.78,5.58) 4.41(3.62,5.55) 0.363
TG/ ( mmol/L) 1.36(0.85,1.89) 1.38(0.81,2.10) 0.367
HDL/ ( mmol/L) 1.16(1.03,1.50) 1.06(0.88,1.32) <0. 001
AIP 0.02=0.26 0.11=0.31 0.016
Gensini W43 3(0,7) 45(25,74) <0. 001

2.2 7A[E AIP AiE LDL IF &Y sdLDLC B9tk %
Bt AIP 34 in, sdLDLC , LDI4 & 3 T+ %, 1
LDL1 \LDL2 & R (#) P<0.001;%2)

* 2. R[E AIP 418 LDL TFR b5
Table 2. Comparison of LDL subtypes among
different AIP groups

AIP -0.056<AIP  AIP
<-0.056 4 <0.208 41 =0.20841 P
(n=176)  (n=175) (n=174)

K
i

LDLL/ (mmol/L) 28(17,41) 21(14,34) 15(9,21) <0.001
LDI2/ (mmol/L) 27(17,40) 23(15,31) 19(12,25) <0.001

LDI3/(mmol/L) 10(5,18) 11(6,19) 11(7,18) 0.178
LDIA/(mmol/L)  2(0,4)  2(0,8)  6(2,9) <0.001
LDIS/(mmol/L)  0(0,0)  0(0,0)  0(0,3) <0.001
LDL6/ (mmol/L)  0(0,0)  0(0,0)  0(0,0) <0.001
LDL7/(mmol/L)  0(0,0)  0(0,0)  0(0,0) 0.012
sdLDLC/ 12(7,23) 13(8,30) 21(12,35) <0.001
(mmol/L)

2.3 AIP FIMERH & Tt RF 54

PLAIP S RAZ B AR MRS 2 RUREBR I L &
MRS WA sdLDLC \TC H H 28 &, R £ I04k
PEE] I B Stepwise 1 07 2B [ 78, 45 B BOR,
sdLDLC . &5 Ifl F 50 J& AIP [l sr 52 £ (P <
0.05;%3),

&3, AIP HIMEAER S TLERIIT S
Table 3. Multivariate linear regression analysis of

influencing factors of AIP

Aph B PrifEDR t P
sdLDL 0. 002 0.001 3.083 0. 002
FILES 0.053 0.026 2.071 0.039

2.4 CHD fERE &R Logistic BV #7

DL CHD Ry A8 &, B3 G RFFAE | AIP | LDL W
R TC O BRI TR H AR BN A R, HE
TR 2R Logistic [ 5437, 45 2 .7, sdLDLC |
AIP @I 52 IR 0R S & 52 I CHD [ 32 2 15 [ [
£, KHHEE Logistic [FIH4HrH P<0.05 HEE
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AT ZHE Logistic [HIEZT, 2R FHIZAE B HEA
Wi 25 R sdLDLC (AIP 2 CHD HyZh ~7 fE e 4
£ (P<0.05;%4),

< 4. CHD Bl EEM Logistic [EJ35 47

Table 4. Logistic regression analysis of risk factors for CHD

Nl B OR 95% C1 P
LS/

T L S 0.657 1.929 1.240 ~3.000 0.004
2RI E 1.516  4.555 1.800 ~11.524 0.474
WS AR 1.328 3.773 2.313~6.157 <0.001
sdLDLC 0.027 1.028 1.072~1.043 <0.001
LDLI -0.011 0.989 0.975~1.003 0.122
LDI2 0.008 1.008 0.993 ~1.023 0.320
AIP 1.132  3.103 1.439~6.692 0.004
TC -0.003 0.975 0.846~1.124 0.731
ZHR T

sdLDLC 0.021 1.021 1.006 ~1.037 0.008
AIP 0.842 2.321 1.005~5.363 0.049
3 %W it

MR B As KA & A B T B
fER R, LDLC 7E R 3 ik As 19 & A4 & 8 ik
FHOCHEMFER BRI, I R Pt & B LDLC ik 4R
M EREIR K T 0 A FHAE . HRIHFSIAA,
XA ES LDLC A5t LA R Al = 2 B i 2 F A s
FEAHSG, sdLDLC M T2 /N Jiki £, 5 F 8
A N5 475 P9 Bz 40 L, B 5 DU AT I 457 BE, 5 LDL
SRR SR TN FTRRAR, AR 2 B U Wk,
sdLDLC H A H 3R 195 As /EH]. Aoki 250 BF 58 &
PR BNk 4 i b IR 5 sdLDLC 7K S35 V1A 56
Wit 25 20 0 ik P e TS R 3800 1 2% sdLDLC 7K
- F TR, B LDLC K6, Li 4507 —T0
XF 816 4478 O ML A PG (ELIL TR 1E 5 14 B 2 2 B
5 AERYHTIEPERT ST o & R, sdLDLC 2 3 Jik B L 1) 1
xR 2%, AT DA S o Bk A Akt i, ok i 2 A AF
FAUESE, sdLDLC &S558 CHD K EW i H £, 5
SRS —2, 5T &3 CHD 4H sdLDLC P & /&
F3E CHD 41, 2 %A G it 2% 5 X, IE 53X sdLDLC J&
CHD HyfEk A% .

ATP J2& 53 B I G 25 6 P8 B, AR T B0 1fiL

BEE bR 5T AE S WA P I AR A A 25 5 KT, Rk
UL TG AT LA 20PN B 40 B 45477 , 98 0% 1A% P 28 1.

RGE, B I N I T3 As 19 R A Rk
&, AN EKSE LT TG W, B B % M1 58 25 5
FEE sdLDLC, M BE — 2 T As B9 R Y
HDLC HA R #E P 4ifiis &2 Bk b ek S Am i
AN N F Rk P As FEFTY, Ik, AP BERS 4
TR S As 53T As IR Z M F- i, A WF58IE
S, AIP 5 LDLC Y RURL /N2 B A DG, R LA Ry ]
PPN LDLC JURL B2 K/ HR b 2 — 00 AR
g il ad ATP AN [R] 23 2 X FE R 9 A &5 1 R | B
# AIP /K V171 E, sdLDLC , LDLA /K P Jh &, 2%
SEfAgEE X, $#8 sdLDLC LDI4 5 AIP %
PIMIE, & AIP (BRI R, AIP K-, B As
Ve Y ) LDLI \LDI2 /KFBEZ AIP 7KF- (1) TF
R, LDLI \LDL2 %5 B8R, AN 5 UUAR T i 48
BE NG m B RE R, 2 ootk mlE BoR,
sdLDLC J& AIP (42l 57 52 i A 2, Ui B AIP 5
sdLDLC % Y41 5, & sdLDLC 4b, %5 ifi J& b 1 2
AIP bS5 R 2R AT g 54 0 v I e B0 2
YA, 2 3 B o HE AR BERIE LA G, £
A% Logistic [PIIH43#T 27~ , sdLDLC ,AIP J& CHD
7GR 2 278 sdLDLC , AIP /K 4 T s 384 hin
T CHD ny XUB:, Jf Al fig 5% i CHD 1Y & &,
sdLDLC &5 AIP BEf% T Bl I PR 1= -5 39 50 4 T
HPEAl CHD %A= AU, J& CHD f9 2 7 50 R 3%,
W AT/E A CHD 23 B 1 Wi 45

25 LR CHD 3% sdLDLC /K V-5 AIP f£7E
WEFAMXYE, BEE AIP FH i, sdLDLC 7K SF-4H 1
ThEr, B As BIRER FE T+ . sdLDLC (AIP /& CHD &
AT SR R 2 Xk B ik As P EREE A R
LF AN A, PRI, 0 %% U0 G sdLDLC J¢ AIP
K, TN As HEAT R IATR AT SR HHPEAL 15 B IR
BRI CHD 4015 16 i A AR ms | DTt % F8 5
AR iORTEEN
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