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[ Abstract] Background The atherogenic index of plasma ( AIP) is closely related to the diameter of low density

lipoprotein cholesterol ( LDL-C ) particlesand insulin resistance, but there are few reports about the relationship between
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AIP and coronary heart disease and coronary artery disease in patients with type 2 diabetes mellitus.Objective To discuss the
relationship between AIP and coronary heart disease and degree of coronary artery stenosis in type 2 diabetes mellitus patients.
Methods From January 2016 to October 2018, a total of 501 patients with type 2 diabetes mellitus were selected in Hanzhong
Central Hospital, and they were divided into control group ( 114 patients without coronary heart disease ) , low risk stenosis
group (203 patients complicated with coronary heart disease and syntax score < 22) and high risk stenosis group ( 184
patients complicated with coronary heart disease and syntax score>22 ) .Gender, age, body mass index ( BMI) , incidence of
hypertension, smoking history, laboratory indicators [ including total cholesterol ( TC ) , triacylglycerol (TG ) , high density
lipoprotein cholesterol ( HDL-C ) , non-HDL-C, LDL-C, apolipoprotein A1 ( ApoAl) , apolipoprotein B ( ApoB) ,
fasting blood glucose (FBG ) , glycosylated hemoglobin ( HbA,.) , AIP ) and syntax score were comapred in the three groups.
The influencing factors of coronary heart disease of type 2 diabetes mellitus patients and the degree of coronary artery stenosis
in patients with type 2 diabetes mellitus complicated with coronary heart disease were analysed by univariate and multivariate
Logistic regression analysis, ROC curve were drawn to analyse the value of AIP in predicting coronary heart disease and the
degree of coronary artery stenosis in patients with type 2 diabetes mellitus.Results There was no significant difference in
gender, age, incidence of hypertension, smoking rate and FBG in the three groups ( P>0.05) .In high risk stenosis group,
BMI, TC, TG, non-HDL-D, LDL-C, ApoB, HbA,,, AIP were higher than those in control group, HDL-C and ApoAl
were lower than those in control group, BMI, TG, non-HDL-D, LDL-C, ApoB and AIP were higher than those in low risk
stenosis group ( P<0.05) ; while in low risk stenosis group, TC, HbA,, and AIP were higher than those in control group,
HDL-C and ApoAl were lower than those in control group ( P<0.05) .Multivariate Logistic regression analysis showed that,
HDL-C [ OR=0.35, 95%CI (0.15, 0.83) ], non-HDL-C [ OR=1.47, 95%CI (1.16, 1.86) J , LDL-C [ OR=1.32,
95%CI (1.03, 1.74) ], ApoAl [OR=0.31, 95%CI (0.11, 0.80) ], HbA, [OR=1.56, 95%CI (1.25, 1.95) ]
and AIP [ OR=3.29, 95%CI (1.27, 8.50) ] were indenpent influencing factors of coronary heart disease in patients with type
2 diabetes mellitus ( P<0.05) ; TG [ OR=1.29, 95%CI (1.05, 1.59) ), non-HDL-C [ OR=2.11, 95%CI ( 1.60, 2.78) ],
LDL-C [ OR=1.85, 95%CI (143, 2.38) ], ApoB [ OR=5.03, 95%CI (2.09, 12.01) ], HbA, [ OR=1.32, 95%CI ( 1.13,
1.54) ) and AIP [ OR=2.74, 95%CI (1.03, 5.93) ] were indenpent influencing factors of the degree of coronary artery
stenosis in patients with type 2 diabetes mellitus complicated with coronary heart disease ( P<0.05) .ROC curve analysis showed
that, the AUC of AIP in predicting coronary artery severityand the degree of coronary artery stenosis in type 2 diabetes mellitus
patients was larger than that in non—HDL~C and LDL~C ( P<0.05) .Conclusion AIP is not only an independent influencing
factor of coronary heart disease in patients with type 2 diabetes mellitus, but also an independent influencing factor of the degree
of coronary artery stenosis in type 2 diabetes mellitus patients complicated with coronary heart disease, and has high predictive
value for them.
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2.1 ZHBFGRERLE  —4URE . ik

TR AR WS . FBG FAs, 2R g5 X
(P>0.05) . =4 # % BMI. TC. TG. HDL-C. non-
HDL-D. LDL-C. ApoAl. ApoB. HbA, . AIP It #%,

LRSI FE N (P<0.05) ; HiEfaksdns
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AIP 5 TXF 4L, HDL-C. ApoAl fili FXJHEZH, BMI,

TG . non-HDL-D, LDL-C. ApoB. AIP i TIRfGBAE 4L,
LFHEGIHFE L (P<0.05) 5 REHRAEHBE TC,

HbA,,. AIP B TXHBZ4., HDL-C. ApoAl KT XFHB4,

ERAGIFE X (P<0.05, W) .

2.2 2 BUBERIR B E IR IR I R E A AR R L £
K 2 Logistic [FIJT53 8T B ZR Logistic [B115 5 #7745 2%
B /R, TG, HDL-C, non-HDL-C, LDL-C, ApoAl,

ApoB. HbA, . AIP J& 2 TRME FR I B8 35 I & e 09 AR5
W ZE (P<0.05, WLE2) , #—LiTLHEK Logistic

F 1 ZHBFWGIRGOR LE
Table 1 Comparison of clinical data in the three groups
g5 s g A BMI (x+s, TR L WA e TC (¥+s, TG (x+s, HDL-C (gzs,
(n(%) ) (x=xs, %) kg/mz) n(%) ) (n(%) ] mmol/L) mmol/L ) mmol/L)
pogiskeel 114 58 (50.88)  61.5+88 239+32 75(6579) 62 (5430) 3.94+0.86 1.7+0.8 1.22+0.27
RfEezEdl 203 120 (59.11)  62.6+8.8 245+39 141(69.46) 106 (52.12) 4.11+097°  18=x1.1 1.11+0.28"
EEPAEA 184 106 (57.6) 6215106  25.6+4.1" 125(67.93) 114 (61.96) 451+1.16° 2.1+1.1" 1.09 +0.29"
F(x*) 1 2.12° 1.98 10.31 0.45° 2.82° 7.96 8.35 8.20
Pl 0.35 0.37 <0.01 0.80 0.24 0.02 <0.01 <0.01
) e T e et i, G
popickicl 2.72+0.87 2.38+0.74 1.23+0.29 0.79 +0.23 8.38 +4.00 5.76 £1.02 2.10 £0.24
K femeas 291+ 1.04 2.36£0.77 1.12+0.27" 0.80 +0.24 8.46 +3.63 6.49+1.58" 2.15+0.27"°
i fEpE 3.42+1.10" 2.93 +0.95" 1.14+0.28" 0.94 +0.30" 8.71 +3.62 6.50+1.48" 225+025"
F(x*) 14 20.01 23.93 13.71 18.34 0.34 27.15 14.02
P <0.01 <0.01 <0.01 <0.01 0.71 <0.01 <0.01

. BMI= RS %0, TC= SRR, TG= =®tHh, HDL-C= &5

B RENRHE U, non-HDL-C= 35 %6 FE NG 45 1 IR B, LDL-C= {Ik%%

FENSHE FIMEIES, ApoAl= #BEE M A1, ApoB=#JlGE M B, FBG==SIIMKE, HbA, = HLMELE T, AIP= MRBSIIKHFEELTEEG 5%

IE, 'P<0.05; SIRFEIASHE:, "P<0.05; “ N x4
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99 I & ek U o KB et AR 2 IOk ope A R B 1 3 i PR R
(P<0.05, W#ES5) .
2.4 TIANE ROC HhZk Won, AIP F 2 KU IR %
BEILRITELRE ROC AUC M 0.722 (95%CI (0.672,
0.772) ), KT non-HDL-C (] 0.708 [ (95%CI ( 0.657,
0.759) ) M LDL-C 19 0.641 [ (95%CI(0.588, 0.694) ],
ERAEGIHFE X (ZE53 58 215, 5.37, P<0.05,
DL 1, R 6) 5 AIP TN 2 U PR I A& e O £
TER BB ZEFLEE B ROC AUC 1 0.718 (95%CI ( 0.668,
0.768) ), KT non-HDL-C 4 0.692 [ 95%CI ( 0.640,
0.744) ) }% LDL-C 11 0.606 [ 95%CI ( 0.549, 0.662) ),
ERAGITFERE X (Z{H508 2.01, 7.32, P<0.05,
WE2, £7) .
3 itig

BE RO A Pk ST fa b R 2, = DA b
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Table 2 Univariate Logistic regression analysis of influencing factors of

coronary heart disease in patients with type 2 diabetes mellitus
SE Waldx’{ P{H OR (95%CI )
PE5 030 021 2.02 0.16  1.36 (0.89, 2.06)
AR 0.01  0.01 0.74 0.39  1.01 (0.99, 1.03)
BMI 0.01  0.03 0.17 0.68 101 (0.96, 1.07)
EIE 013 0.23 0.35 055 1.14 (073, 1.78)
WA 0.14  0.21 0.44 051 1.15(0.76, 1.75)
TC 0.10 0.1 0.85 036 1.10 (0.89, 1.35)
TG 028 012 512 0.02  1.32 (1.04, 1.68)
HDL-C  -145 038  14.87 <0.01 024 (0.11, 0.49)
non-HDL-C 024  0.11 4.30 0.04 1.27 (1.01, 1.58)
LDL-C 033 0.13 6.37 0.01  1.39 (1.08, 1.79)
ApoAl  -131 037 1241  <0.01 027 (0.13, 0.56)
ApoB 1.00 043 5.36 0.02 273 (1.17, 6.37)
FBG 0.02 0.03 0.24 0.62 102 (0.96, 1.08)
HbA,, 050 0.1 2040 <0.01 1.65 (1.33, 2.05)
AIP 162 044 1368 <001 503 (214, 11.83)

AR B

Fz 32 BUBEIRIG HRE IR L ORI [ I 2 R Logistic [BIHSMT
Table 3 Multivariate Logistic regression analysis of influencing factors of

coronary heart disease in patients with type 2 diabetes mellitus

AR i B SE  Waldx’fti P1{i OR (95%CI)
TG 0.16 0.13 1.52 022 1.18(091, 1.52)
HDL-C  -1.05 044 5.63 0.02 0.35(0.15, 0.83)

non-HDL-C 038  0.12 10.03 <0.01 1.47(1.16, 1.86)
LDL-C 028 0.14 3.81 0.04 1.32(1.03, 1.74)

ApoAl -1.22 051 5.79 0.01 0.31(0.11, 0.80)
ApoB 0.81 047 2.97 0.08 2.26(0.89, 5.68)
HbA,, 044  0.11 15.11 <0.01 1.56(1.25,1.95)

AIP 1.19 048 6.08 0.01 3.29(1.27, 8.50)

R4 2 BUREIRIG I 0o S TR S IDJople 7 AR B8 B2 i A 3% L R 38
Logistic [A1IH43#7

Table 4 Univariate Logistic regression analysis of influencing factors
of the degree of coronary artery stenosis in patients with type 2 diabetes

mellitus complicated with coronary heart disease

AR B SE Waldx’fi P{H OR (95%CI )

51 0.03 021 0.01 091 1.03 (0.68, 1.55)
AF -0.01 0.01 056 046 099 (0.97, 1.01)
BMI 0.05 003 340 0.06 1.05 (0.10, 1.11)

eI 015 022 044 0.51
W AR 0.19 021 0.84 0.36
TC 0.17  0.09 3.09 0.08

1.12 (0.75, 1.79)
1.21 (0.80, 1.83)
1.12 (0.98, 1.43)
1.33 (1.10, 1.61)
0.94 (0.46, 1.92)
1.51 (124, 1.84)
2.13 (1.78, 3.01)

TG 0.28 0.10 8.30 <0.01
HDL-C -0.06 0.36 0.03 0.87
non-HDL-C  0.41 0.10 16.33 <0.01
LDL-C 0.84 0.13 39.26 <0.01

ApoAl 046 0.38 1.46 0.23  1.58 (0.75, 3.35)

ApoB 1.87 0.42 20.04 <0.01 6.51 (2.87, 14.78)
FBG -0.01 0.03 0.05 0.82  0.99 (0.94, 1.05)
HbA,, 0.38 0.08 23.63 <0.01 146 (1.28, 1.71)
AIP 1.46 041 12.75 <0.01 429 (193, 9.54)

RS2 AUEIRIRIF Do R AR S IO A R B A R Y 2 D %
Logistic []H 434

Table 5 Multivariate Logistic regression analysis of influencing factors
of the degree of coronary artery stenosis in patients with type 2 diabetes

mellitus complicated with coronary heart disease

SE Waldx’{i P1H

A B OR (95%CI )

TG 0.29 0.11 5.95 0.02 129 (1.05, 1.59)

non-HDL-C 0.74 0.14 28.81 <0.01 2.11 (1.60, 2.78)
LDL-C 0.61 0.13 22.56 <0.01 1.85(1.43, 2.38)
ApoB 1.60 0.45 13.03 <0.01 5.03 (2.09, 12.01)
HbA,, 0.28 0.08 12.28 <0.01 132 (1.13, 1.54)

AIP 091 045 4.11 0.04 274 (1.03, 5.93)
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Table 6 Predictive value of AIP, LDL-C and non—HDL-C on coronary

heart disease in patients with type 2 diabetes mellitus

oy A REUE FRRE
%‘Hﬁ'\‘ AUC (95%CI) %ﬁ.ﬁ ( % ) ( % ) P ﬁ
AP 0722(0672,0772) 212 853 679 <001
LDL-C  0.641(0588,0.604) 270 889 648 <001
mmol/LL
non-HDL-C 0.708 (0.657, 0.759) 22 758 727 <0.01
mmol/L

e AUC= i T

#&7 AP, LDL-C. non-HDL-C X 2 ZUHI IR I 4 b 03 58 3 et AR
SN A R AL Y RN (L

Table 7 Predicting value of AIP, LDL-C and non—-HDL-C on the
degree of coronary artery stenosis in patients with type 2 diabetes mellitus

complicated with coronary heart disease

e BER REJE FrRE
Fehr AUC (95%CI) Wil (%) (%) PH
AP 0718 (0.668, 0.786) 221 905 743 <0.01
LDIL-C  0.606 (0.549, 0.662) 13 651 726 <001
mmol/L
non-HDL-C 0.692 (0.640, 0.744) 30 785 694 <001
mmol/L

1- 55
TE: AIP= IR E0S kR FE B AL 48 40, non-HDL-C= JE & % 2 i
HEFIIHRTAY, LDL-C= [R5 B2 AR A 11 JE i e
Bl 1 AIP, LDL-C. non-HDL-C Til| 2 BB IR &85 I K600 Y
ROC 12k
Figure 1 ROC curve of AIP, LDL-C, non-HDL-C in predicting

coronary heart disease in patients with type 2 diabetes mellitus
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1- R
B2 AIP, LDL-C. non-HDL-C Bl 2 BOHE PRI 22 5 0 53 e
RERFAFLEL M ROC Lk
Figure 2 ROC curve of AIP, LDL-C, non-HDL-C in predicting the

degree of coronary artery stenosis in patients with type 2 diabetes mellitus

complicated with coronary heart disease
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M, AREBEE — LR ARG IRTR bR, F0h AT KRR
A H TR IG AR
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