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[ E] [BH] HATERIWRIEEARG L R KIS RBHARIEH(AIP) 5 LR AH LKAk
(ISNAM) 8948 %0, [ 3R] #HZANR2019 4 1 A—2021 4 12 A F A% S AFMERR S 57 547 TR IR A k3
AT W B R 0 BIRFI IR LR A B E (ISR) &4 164 6], RIERA T H A LR A AR R 53k 5 h ISNAM
20.(75 41 ) #=3E ISNAM £8 (non-ISNAM 41,89 #) , WA @40 &4 AIP A H A5 JR4FAE KA Logistic ® )3 4547 ik %
B X 58 AT A RS T BE S R A 0 R e, 2R E TAESFAE(ROC) wh & 47 AIP 89 Faml sk, [&R] ISNAM 48 &
S Bk 22 A AEN TR W] | A 5F & o E WA 4% non-ISNAM 40 2 39+ & (P<0. 05) , #3544 £ 22 & K F 4 non-ISNAM £1
# 1. 1 45 (P<0.05) ,AIP 4 non-ISNAM 284 2. 4 45(P<0.01) , Logistic B2 54 27, ¥ RHEA Mk AHF
G JEgE AIP FF & 4 ARSI XL 42 M AT A RS M BE S 09 0k 2 B 10 B & AIP TR #7 A RS R 823k 49 ROC W & F d 47
(AUC) 4 0. 664(95% CI:0. 561 ~0.767,P=0.003) , [£it] AIP St &R BRI L RHEANRE LR AH L MG R
BRSO IR S B &, T P A AR R R R G 2 B B KR Sh I B E R e R A KR A E B TS
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Analysis of the correlation between atherogenic index of plasma and coronary in-

stent neoatheroma

ZHANG Xiaoxia, NIE Maoxiao, WANG Zhiqiang, ZHANG Xiaojiang, CHEN Qing, DING Yaodong, ZENG Yong
Department of Cardiology, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029 , China

[ ABSTRACT] Aim  To investigate the correlation between atherogenic index of plasma ( AIP) and the occurrence of
coronary in-stent neoatheroma (ISNAM) after coronary stent implantation. Methods A total of 164 consecutive pa-
tients with coronary in-stent restenosis (ISR) who were admitted to the Department of Cadiology, Beijing Anzhen hospital
and underwent coronary intravascular optical coherence tomography from January 2019 to December 2021 were enrolled.
Patients were divided into ISNAM group (75 cases) and non-ISNAM (89 cases) based on the presence of ISNAM.  AIP
and other clinical features were compared between the two groups.  Logistic regression analysis was used to evaluate the
risk of ISNAM occurrence.  The receiver operating characteristic (ROC) curve was used to analyze the predictive efficacy
of AIP. Results  The proportions of patients admitted for acute coronary syndrome ( ACS) and patients with
hypertension in the ISNAM group were significantly higher than those in the non-ISNAM group (P<0.05). The glycated he-
moglobin level in the ISNAM group was 1. 1 times that of the non-ISNAM group (P<0.05) , and the AIP was 2. 4 times that
of the non-ISNAM group (P<0.01). Logistic regressions analysis showed that longer duration since coronary stent implanta-
tion, hypertension, and elevated AIP were independent risk factors for coronary ISNAM.  The area under the curve (AUC)
of ATIP for predicting neoatheroma was 0. 664 (95% CI; 0. 561 ~0.767, P=0.003). Conclusion Elevated AIP was an
independent risk factor for ISNAM after coronary stent implantation.  Beyond strict control of low density lipoprotein choles-
terol, clinicians should also improve the overall lipid profile to correct metabolic abnormalities and enhance patient prognosis.

[KEY WORDS] atherogenic index of plasma; in-stent restenosis; neoatheroma; optical coherence tomography

[WFSBEH] 2025-07-29 [fEEIHEI] 2025-11-16

[(E€TB] EEARFEAELS T FWHE (82270345)

[EBEEN]  TRRE, WL, B BB, B 7 1 e O A ATRYT , E-mail : 13681185587 @ vip. 163. com, JBIFIEE G 5,
FAREEI, A 0, AR5 7 18] R 5O A ATRYT , E-mail s yzeng_anzhen@ 163. com,



28

ISSN 1007-3949 Chin J Arterioscler, Vol. 34 ,No. 1,2026

geb R Bl K S 48 PN 5B A Bl K ok A i Ak ( neo-ather-
osclerosis , NA ) J2 IIfi AR 3K 2y 114 #2 1fi 457 P YK 1 iz 2 4
(R ST e oy PR 38 LA A 5 W 0 S A 1T A 2
FOEP Al 2 e ) S 48 P9 B Bk A (in-stent
restenosis , ISR ) A H WLIFR 10 25 W3 it S 2R T
BRSO RERE I & A R R AR T A
ol 4 ARG %% B2 Bl 2R 1 BE [5] B (low density lipo-
protein cholesterol, LDLC) /K-, XM A J5 1 £
VVH 14. 9% B35 & A0 A sh kR AR RE AL i Hr
T =5 (triglyceride , TG ) & &% TG MR 1 (triglyc-
eride-rich lipoprotein, TGRL) & M IBEA (a) E[S=)
4% B Hig B 9 IH & B ( non-high density lipoprotein cho-
lesterol ,non-HDLC ) T} 5 55 Z2 Ff 5 48 15 57 &% 457 7] B
50 A B KR RERE AL AR OC T S AR i 3 B sh
Jok o4 6 4 £k 48 %5 ( atherogenic index of plasma, AIP)
5B koks FERE AL 400 1L 29 ( atherosclerotic cardi-
ovascular disease, ASCVD) 1 #H 3¢ PE5 2 & 1|
AIP 525 I 4 R %  fractional es-
terification rate, FER,;, ) 5% AIEARSE ) R T
BB K ok A B 10 AR A 15 0 Sl koo A B AL R AR
L2 B P FEROA KA A T 2= 5 v, 1
WAZEE] ATP 5.0 05 o R Al S AR SCT S AR
RV AP 5 32 48 N8 A IR BBt BE 3t (in-stent
neoatheroma , ISNAM ) FJAHICE

1 #ERFAFZE
1.1 #MRIFH

H N 2019 £ 1 A—2021 £ 12 A HER 5
Jik X AN A 5 B RS 2 308 U B (myocardial
infarction, MI) 77 T % ¢ & W AHE R 6 77 AT W 3
k&% 42 W #4 BT b ISR, 3 E ISR #F & 4T &4k
o fik A A A8 T BT B Ak 1% (optical coherence tomo-
graphy, OCT) £ 2 8y 7 0/ A4 164 ], &8 JF 1
LW 4 AR £ E T A& AT b A7 WS 319-
2010 FRENF L WA, ISR E X A X BB EH
A S mm SEE A H AW AERRFE, FERE
BEHREESS0%" , HRirkE . £FFHAARE;
EHEHR L2, REXENERETHFAEDTR
HKR;OCT A M EZ K ET KA E WEH G
FERHW AT FAEM R,
1.2 SAEFE

JEVE AT B R WHT A WY OCT %1%, 1R
2T 77 5 R 4 & ISNAM 41 fn 4f ISNAM 41
(non-ISNAM #1) . R4 2012 4 E FF OCT 47/ 4| &

TAEH KA B OCT W 5 o047 Ao ™), 37 4 R 3
REANHENBENFAE R, L 5HE
M EAREARES R E TR R K (B ),

1. ASEERBRNZENTRE
AN SCRNHTA R BB , o ARIR AR S DX A R B
B e A MR BB B SR RS 5 Sk BT D SR/

Figure 1. In-stent restenosis with or without neoatheroma

1.3 FWRHLE

BB FRARARETALEHL AT ZIH K
W RAFFAE , B 3 SR A o O (8 L AR RO
Auofn fig 5 ) VB R B RO N T R R R
B kR R AE 22 0 E 4T i 40 21 (left ventricle ejection
fraction,LVEF) , DA & & TR 5L 36 5 4 & % R & 4% iF 5
o ft BEA 2T & A (glycosylated hemoglobin, HbAlc) |
TG ., % fH [E B (total cholesterol, TC) .LDLC #0 & % & fig
% F B [E B (high density lipoprotein cholesterol , HDLC)
o fle e bR, R B 7 4 B =140 mmHg A1/
BT KR =90 mmHg (1999 £ 7 T A 41 4/ B fr g i
JE 5 48 M R 6 T 46 ) 5 BE RO B W B R
(fasting blood glucose, FBG) =7.0 mmol/L £1/ = $# i
)52 h =11, 1 mmol/L(1999 £ & T 4 41 4 4
IV W AT ) 5 o A 5 B 5 BT TC = 5.2 mmol/LL
1/ 5 LDLC=3. 4 mmol/L /2 TG =1.7 mmol/L F1/
= HDLC<1.0 mmol/L( * & i A i fiz 57 % Py 6 45 ¥
2016 FHITHR) . B HE LR R HFOE6 AR L
# (1997 F#F L AEALKXTREE E L), AIP By 3F
& . AIP=1g(TG/HDLC) , T & i # AL J mmol/L,
1.4 AEBISEEBEE ALE R MRS

B THRZEIRAS THEFH ki 5 mL, L
1220 ¢em 4 000 r/min &% 10 min, 4~ % i 9E & 6 F
Roch cobas 8000 4 B 24 4 4yt 5 247 BU& | 77 &
B & 4L # %% B2 (alanine aminotransferase, ALT) | i1 ¥
ALEF (serum creatinine, SCr) X M1 fig . 1 J§ CKD-EPI
ALEF A X & AE H 0 B /D3RR 3 & (estimated glo-
merular filtration rate,eGFR)
1.5 #ELINLTE BRI

BHTHEZERSTHMEKML2 mL(T =
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RHZ B E), RERE, XKAMRLEENG
B 4535 3% E | Premier Hb9210 2 HbAlc 4 1l
U5 R AR
1.6 OCT#EREGSH

M OCT % %4 ( % E Lightlab 2 3 ) 47
OCT #2#, # OCT F & # & T F 4 Wit 4 & 47 7
SR BTG, M 20 mm/s 3 E B # OCT §4
ERA BT U A EABEREAEED A HE S0
UAIRECE B OCT B &, w7 %0 bt B % I K FFAE
BB A RS R 3T OCT P4 8y 2047 , 1 7 37 4 0
T e A2 U Y R R
1.7 ZitFEFE

kAl SPSS24.0 B #AT R ITF 24T, T ER
BARIEZEFEGESHA, E2RIEFEESS
AT ERB R ves XX, WA KRR ¢ 12
B, HERHUELFRT, AR LREXA X &
Yo, WARZRARITFELUL P<0.1 HE5HSGE
K AN Z T Logistic ] 3 7 #2, S #ATHH &
B, BR AR T EFEXEANSEHEE A, 4
T 2R 93T R Jlg BRIk B AR K A [ B 5 IF R A K
# TAEHFAE (receiver operating characteristic, ROC)
Lo EFM B, P<0.05 HZRAHITFE XL,

2 & R

2.1 BEMER

FIT A B 164 B85 75 33 2R AE 7
NG BBEEL (ISNAM 4H) , 89 191 32 28 PN T A A g okt
BEH: (non-ISNAM 4H) . ISNAM £ [H 2 e Bk 25 AiF
(acute coronary syndrome, ACS) ARz LA (30. 7% )
4% non-ISNAM 41(5. 6% ) B E T+ (P<0.01;% 1),
2.2 IGFR4FE

55 non-ISNAM £H [45 , ISNAM 20 534 JF & 1fi.
F B He 051 . 2 T35 (P<0. 05) 3 A AL TR IR
P BRI G 24 22 5, {0 ISNAM 4 HbAlc BY7K
-4 non-ISNAM ZHAY 1. 1 % ( P<0. 05) , $2/% Hoifinf
P 1 B 4 2% ISNAM 41 LDLC 7K °F B % non-
ISNAM T+ B ARBG 22225 (P=0.099) , AIP
25T non-ISNAM 41, H: 2. 4 f5(P<0.01) , i
IR IETE L 1,
2.3 ISRTRTH A

PR B T S A AR SR AR R B
HEBKAERETHES LR EMHE(P>0.05),
ISNAM 20 S HEAE A B [E] 5 3K T non-ISNAM 41,y
H 1.9 f%(P<0.01) , #HELT non-ISNAM £, ISNAM

HEBHINV VISR Hefld s, 1, 07 ISR H il
R ARRB G427 (P=0.162;3%2)

£1. BEN—RIEHRAR

Table 1. Clinical characteristics of the patients

non-ISNAM 4 ISNAM 4

Il RAFAIE (n=89) (n=75) v P
AR % 61.5£9.0  63.3x9.1 1.018 0.311
B/ [ (%) ] 76(85.4)  61(81.3) 0.405 0.354
R/ [ (%) ] 53(59.6)  58(77.3) 4.331 0.030
W KR/ [ (% ) ] 55(61.8)  44(58.7) 0.252 0.380
BRI/ [ 1% ) ] 30(33.7)  33(44.0) 1.166 0.189
HAE S H /[ #1(% ) ] 64(71.9)  52(69.3) 0.110 0.452
AL MT sl [l(% )] 37(41.6)  30(40.0)  0.021 0.521
BEAE ISR H1/[ (% )] 12(13.5)  15(20.0) 0.814 0.259
?'ﬁ(gﬁipm e/ 50(56.2)  48(64.0) 0.892 0.255
M2 E M/ (g/L) 140.9+12.4 142.6+16.5 0.609 0.544
ALT/(U/L) 19.8+9.7  20.9+10.1 0.945 0.345
eGFR/[ mL/ ( min -

1.73 m?) ] 91.25+15.28 88.83+18.90 -0.736 0.463
LDLC/ ( mmol/L) 1.7620.60 1.99+0.84 1.667 0.099
HbAlc/% 6.35+1.07 6.98+1.27 1.896 0.047

AIP 0.095+0.282 0.229+0.307 2.722 0.008

LVEDD/mm 47.5¢4.0  47.3x4.7 -0.249 0.804
LVEF/% 60.8+6.8  60.1+7.0 -0.537 0.592
W ACS/[ (% ) ] 5(5.6) 23(30.7) 10.908 0.001

1 PCL 4 B2 MR 30 ik A AR 97 ( percutaneous coronary interven-
tion) ; LVEDD ; 22,0 % &7 5K W1 K N 4% (left ventricular end-diastolic di-

ameter) ,,

+R2. ISR FT4E =S

Table 2. Lesion characteristics of ISR

non-ISNAM 24 ISNAM 2

ISR AR a5, (n=89) (n=75) P
FH AR [i]/4F 4.2+4.5 8.2+4.6  4.575 <0.001
BMERIZA/[Hl(%)]  3(3.4) 4(5.3)  0.302 0.371
A SE/mm 36.3+18.2  31.7+11.7 0.129 0.490
HE A/ mm 3.18+0.39 2.97+0.27 0.036 0.395
HREBAER/ % 86.6+9.5  89.9+10.6 1.430 0.157
FRAEFRAL/ [ (% ) ] 2.029 0.566
LAD 48(53.9)  40(53.3)

RCA 33(37.1)  26(34.7)

LCX 8(9.0) 9(12.0)
PR/ [ B(% ) ] 6.542 >0.05
17 18(20.2) 8(10.7)

I 26(29.2)  13(17.3)

11 i3 30(33.7)  28(37.3)

V7 6(6.7) 9(12.0)

VY 9(10.1) 17(22.7)

HE :LAD : £ Hii % 52 (left anterior descending branch) ; RCA ; 45 &4k
Bk (right coronary artery) ; LCX ; [E]JiE 32 (left circumflex artery) ,
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2.4 FEERERNEBEREZSH
Logistic Z K&K FIHHT 7R, SC2R M AR )& A NR B BEE RS T+ 17. 3% (% 3) .

KA R MR ATP T s 2490 e R 2l ik S22

AR B Bk S fE B I R . ATP BRI 0. 1,

x3. SHERRBEREXHERESER

Table 3. The risk factors related to neoatheroma

HRZE Logistic [

Z [N % Logistic [

fER AR

OR 95% CI P1{H OR 95% CI PiA
iR WA 2.431 1.042 ~5.671 0.040 3.042 1.137 ~8.131 0.027
LDLC 1.582 0.909 ~2.752 0.105
HbAlc 1.383 0.984 ~1.941 0.062
AIP 1.201 1.044 ~1.382 0.010 1.173 1.013 ~1.360 0.033
FE B} [] /4 1.211 1.100 ~1.333 0.000 1.217 1.098 ~1.349 0.000

T HAAREH,

2.5 AIP X374 BE RBE R B T 34 B

ROC R /4T 57 , ATP X387 46 i o B e B Ay
—SE BTN A, HE g 28 F 1 A (area under curve,
AUC) H 0. 664 (95% CI ;0. 561 ~0.767,P=0.003) ,
2 ATP 2 0.099 Bif, FLHIN R ALE R 72.0% , FiF
FE459.3% (K 2)

0 id ’ 1 l 1
02 04 06 08 10
1-HRE

B 2. AIP Tl 32 28 A #7 A BE RBE SR Y ROC B £k
Figure 2. ROC curve of AIP for predicting in-stent

neoatheroma

3 3 i

SCHR A A B Jok ok A A A 2 1 09 52 48 R Y
RN, SO A B 15 B B 5 S B 0] 52
BN IRRTE L2 7 A 20 Jk ok A A B B 5 By
WP QLR e IY] ISR 5 DLALIE . XEAEAE
RARFTBAY ISR 5 280 AR YT I BREEY 7K 3 20
BTN R DR SR B L % B L P & ISR Y
DB .35 T e 20 o B Ak SR PN R BB B A
JREROT T 75 3] 2 R AR MG AT F 25

SCHRARGE B /N BRUE T 2RI A S A
B IE] 45 8 1) LDLC 7K P45 2 47 A= 3l ik ok A s 4k 1
PRS2 L BREHTE A AT ks 5
LDLC 7K Ui A ATRIT AR J G Fily i 8 2 N
25 SR, BV LDLC 4ERF7ERAK (2.0 mmol/L),
TN 1 4B 14. 9% H35 KA 5 A sh ks
FEREAL, i3 26 SR AR AL 4G TG 4IR # 111 B \TGRL
non-HDLC 45 7 P 14 22 F g 10 8 52 %1 1 2%
TG i fEit T LDLC B4 Ak, 35 I3l Jhkoks e i Ak X
B W TG IfLAE B, BE [ B B A S TG
¥ ¥ = LDL ) HDL, s ff th JH[E B2 ES , 7 A2 5 3% TG
(WG 2 140 LDL-TG , 55 4> B AR K 2 i A il 45458
FAHSP TGRL AR 7= A= i 5% R i 28 1 IH [ e
(remnant lipoprotein cholesterol, RLPC ) E. A # i 1Y)
SR RERE AL AE |, 2 5 S it 1 A A b i 4 ST
FER Y LDLC Z A it AR 3557 1o 26 24
WIS, BB IoR RE RE AL A ML A2 2% . 7R I IR 5 12k
Hh RO 3K 2 1l A I S R O R A N, e
— R B S Bl Ik ok B B L 1 R A R i 1 4 X
WAL

ARAFELL AP LS8 b, PPAL LDLC DLAhRY
I3 5 X AR AR DR B AR A, AIP 2
T4 2 BRI B A% i e i B 5 20 Jik s A B Ak 5 5 11
f6hr, AIP B TG/HDLC MYXT LM, 5 FER,,, 25
BYIEAHE (r=0.803) "2 AIP Il FER,,, BT} 1k
BE& b R AIURL A AR %% B2 IR 25 1 (very low density
lipoprotein, VLDL ) S /N UKL LDL ¥ JB& (% 34 i, i
FER ;. Al AIP B %5 K0RL LDL AR BURL HDL ¥
JEE A T e 10 B, s T I RS B B 4L B sh



CN 43-1262/R " [E Sl ik alifb 44 & 2026 4F55 34 555 1 31

Jok ok e B Ak A0 T 3h Bk o A B AR i 2R I B k
2 fEKE % TG/HDLC Ho {4 197+, RLPC . non-
HDLC DL K& LDL #Y % ki 2 F+ &, Horp, RLPC Al
LDL % % 5 TG/HDLC L8 9 HH S 5, 29 47 %
) TG/HDLC L {8 7% b )9 A F RLPC ¥ & 1 7t
B ZAWATIR AT IR S, = ATP 5 ASCVD
SR XU A ST AR DG D A R PET B AN R
O LA S XU A Bk S7 T PR 22 15 ATP R TR R
e et R 29 Wk S 2 P BT 2B R BT B R 1 R A kR R
RIE , AW B, AIP ThiE 2 R s ik s 4
PRI AR I S BRE R 1) ik 37 f 6 P2, ALP B3 in 0. 1,
B AR N TR SR e XURS: 80 17. 3%, ATP T} i o S 4
BT A R B B B B AT — s WO, AUC R
0. 664, AIP {H>} 0. 099 B, H 3500 5 A= A ot BEHk i
RYPEN T72.0% F553EH 59.3%

ATFFE I ALY 164 5] ISR & ,45. 7% 1
FR A I P AELE B A B BT , ik 26 fE DL ACS A
Bt B 451 52 7 T non-ISNAM 41 ; B2 AR H LDLC %
AR 22, (AT 4 ¢ 7E AR K 7, 5 non-ISNAM
YA ZE SRR G248 S T AIP [HEB & & T
non-ISNAM FE# 3% SERF L0 I AR 5 R 1 £S04
N, SO BT A R BB B A ACS KU 4
LDLC &l it — 2584k, LDLC 2Z & HoAth il A5
PRI 78 SR P8 A g T BB & AR R J rh i
R A B R B AR 1 G . —F ik R TR (eicos-
apentaenoic acids, EPA) [&fiX TG Fl RLPC ke E™>,
REDUCE-IT A58 &= >0, %} F 4 IF /& TG IMLAE /Y
ASCVD 4 ,EPA IR Y7 AE 10 35 FRAK O ML 45 A6 T | il
R ACS btk 3 bk B v s i A A A
— I B L (R AT RS PEAIFSE LINK-IT 45 50 7, 5 8
alifh VT30 )7 A EL, B A EPA 3397, e
il 35 A B Jbk o R B Ak 1 R /0 S A TR i 2
Y,

L5 L RTIR R T B Ak SR S ik S 4R P B A R S5
BEHLI & A R BRI AS HaE ) LDLC A, W 5kl
PR ok 38 26 05 O 2, 5 R At 25 W0 36 7 DL o
LDLC ZAMWIMAE W . AR R RN, AIP 5
AP A R S BE B A A S L ATP X SR B A
g IR BRE B %) T . LA B A B ATP AR BT (AT
2L KA 5 R UE S
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