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Predictive value of pulse pressure index combined with arteriosclerosis index on coro-

nary artery disease severity in patients with coronary heart disease
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[ ABSTRACT ] Aim  To investigate the predictive value of pulse pressure index ( PPI) combined with
arteriosclerosis index (AI) on coronary artery disease severity in patients with coronary heart disease (CHD). Meth-
ods A total of 150 patients who were diagnosed with CHD after coronary angiography ( CAG) in Foshan Hospital of Tradi-
tional Chinese Medicine from January 2019 to October 2019 were selected and grouped into single-branch group (36 ca-
ses) , double-branch group (49 cases), and three-branch group (65 cases) ; fifty patients without CHD after CAG recur-
rently were included in the control group. CHD classification; 37 cases in stable angina pectoris (SAP) group, 42 cases
in unstable angina pectoris (UAP) group, 35 cases in non-ST segment elevation myocardial infarction (NSTEMI) group,
ST segment elevation myocardial infarction (STEMI) group of 36 cases.  The differences in PPI and Al levels among each
groups were compared, and the influencing factors of coronary artery disease severity in CHD patients were analyzed. =~ The
correlation between Gensini score and PPI and Al level was analyzed by Pearson analysis.  The efficacy of PPI and Al in
predicting coronary artery disease severity was analyzed by ROC curve. Results The levels of PP1 and Al in the sin-

gle-branch group, double-branch group, and three-branch group increased sequentially (P<0.05). Compared with the
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SAP group, UAP group, NSTEMI group and STEMI group, there was no significant difference in PPI and Al levels (P>
0.05). Both PPI and AT were positively correlated with Gensini score (r=0.561, r=0.629, both P=0.000). Multi-

variate Logistic regression showed that PPI and Al were the risk factors for CHD, and PPI, Al and Gensini score were the

influencing factors of three-branch coronary artery disease (P<0.05).

The area under curve (AUC) of PPI and Al to

predict CHD was 0. 809 and 0. 899, respectively, and the AUC of PPI combined with Al to predict CHD was 0. 937.  The

AUC of PPI and Al for predicting three-branch coronary artery disease was 0. 893 and 0. 917, respectively, the PPl com-

bined with Al had higher efficacy in predicting three-branch coronary artery disease, with an AUC of 0. 969.

sion PPI and Al are closely related to severity of coronary artery disease in CHD patients.

Conclu-
PPI combined with Al has

high predictive value for coronary artery disease severity in CHD patients.

[ KEY WORDS |

predictive value

pulse pressure index;
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PSR /I, AT S et 8 T A R P L Sl 2 1, B
AL BH R Bl iops 22 7 B AR I, Z2 I SEIIESE PPI
S ifag S AR sh kAL 48 £ (arteriosclerosis
index, Al) J& — v [A] B fff F & 0 [ B ( total
cholesterol , TC) i1 175 % & 5 5 F ( high density lipo-
protein, HDL) 15 H i F8 4R, S e 1 g B G 25l
5B PR BAT B4R IEA SEOC R, A A
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1.1 ®TRMTE
2019 1 A—10 A& LT P ERAL L, E

arteriosclerosis index;

coronary heart disease; coronary artery disease;

CAG®EEmla K& L EIFL B b &SR EH
150 7], 3 B 82 1], M 68 1], 744 35 ~82 ¥,
T4 (59.60+8.92) ¥ [ H LR IS A9 R AT
CAG J& # IR 7 0 7 (9 B3 50 Bl g N 4L, 2 o
FW2T B, % W23 B, 8 35 ~82 ¥, FHFR
(58.95+8.34) ¥, AR MK 2 Mk & L HCHE R
R B S (36 1) XAL(49 1)) = 4
(65 ), A aAL, #E AL & (stable angina
pectoris, SAP) &2 37 7] F £ & A & & JE (unstable
angina pectoris, UAP) B % 42 ] 2 M4 ST B # 5
AL1G ALAE 7 (non-ST segment elevation myocardial in-
farction,NSTEMI) & % 35 #1] | 2 ST 46 & AL AL
#E FL.( ST segment elevation myocardial infarction , STE-
M) E#H36 0, XAAREERBREZRLFH, A
HREZERERE,

MNFFE: (1) CAG B B — R 3h fcpk F 12
JE>50% % W At (2) R R (3)
TR B RERARE BN 85 (4) BH KNS,
R R (5) LB £, HBRARE: (1)
G ERRE; ()3 MANAE T R
(3) 18 B IE R 28 KPS BEFR L8 AL . XUIE T
N E R A (4) kR M LE A (5) RE A
G ;(6) FOR AR 3 ik T3 R R #

1.2 BARFE

HATE &R R EBH R KRR F
W VRO ROE L R R — o O E RN A
FEZH i &, B3 R F 348, PPT= (M4 B - 47 K
) /g 5 0k B = R AN B o, ik E A I AL AR I
fig JLEF R .C K 52 A ( C-reactive protein, CRP)
A-F,Al=(TC-HDL)/HDL, % & Gensini ¥ 4~ %t
& U1 B A TR B HoR R EHATIEH D,

1.3 FHitZESH

KL SPSS 25.0 B AF#4T 4 it 204, BL P<0. 05

KRB AR, M6 EXSHME TC, % PPI & it
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ERA UL xes R, FHAELERXARLEZ T 0
IR R N DS VR o R & o S D
HE R R, A R R A k7 A, Pearson 4
# PPI #1 AT 5 Gensini #0094 X, % B % Lo-
gistic [ V34T & & B W o Bkom & S E AR
B A&, %Ik FH TAEHFIE (receiver operating char-
acteristic, ROC) iy & 1F & PPI A AL %t 7 4R 3 i &
FEE AR UM E

2 & R

2.1 —RRABILER
5%} BRAL A H , B S H WA T 7. 44% |, TC

T1E5 28. 24% ,HDL F&A% 12. 57% , Hh =& (triglyc-
eride, TG) T+ 33. 89% , K% P HE 25 11 (low density
lipoprotein, LDL) I 10.31% , JRIEZ T i 11. 46% ,
CRP JHi 35.24% , 2R A G #E L (P<0.05) , 5
AT A AR L, WS A S T R 6.32% , TC T
11.42% ,HDL F& 1% 29. 45% , TG T} & 27.80% , LDL
TheE 12.46% R TFES 10.63% ,CRP THiE 19.28% ,
Gensini PE43 T 15.14% , 2R A G iH# 2 X (P<
0.05), SXCZHMEL, =AW EF = 5. 20% ,
TC F+ /& 23.03% , HDL B&fik 20.39% , TG Ft i
25.00% ,LDL Ft& 16. 62% , bR 7t 8. 56% ,CRP
FH5 31. 44% , Gensini ¥E43 T 47. 89% , 22 A 5t
R X (P<0.05;% 1),

x1. SHBE—FERIER

Table 1. Comparison of general information among the groups

yE| XFHRZH (n=50) B (n=36) W (n=49) =M (n=65) F/Y P

B/A/T(%)] 27(54.0)/23(46.0) 19(52.8)/17(47.2) 24(48.9)/25(51.0) 39(60.0)/26(40.0) 1.443  0.695
AR/ [ B (% ) ] 16(32.0) 12(33.3) 17(34.7) 25(38.5) 0.586 0.900
W/ [ B(% ) ] 13(26.0) 10(27.8) 15(30.6) 19(29.2) 0.287 0.962
8. V84 58.95+8.34 59.18+9.05 58.70+8.78 60.52+8.96 0.506 0.678
W4 [/ mmHg 124.79£13. 06 134.08+14. 23" 142.56£15.16™ 149.98+16.15"  29.398 0.000
#73k K/ mmHg 81.80+9.39 80.14+10.51 79.98=10. 80 77.00£11.29 2.075 0.105
TC/ ( mmol/L) 4.710. 50 6.04+0. 54" 6.730. 61" 8.28+0. 71" 336.819 0.000
HDL/ ( mmol/L) 1.67+0.31 1.460. 32" 1.03£0.24" 0.82+0. 15" 126.930 0.000
TG/ (mmol/L) 1.80+0.20 2.410.26" 3.08+0.29" 3.85+0. 37" 493.584 0.000
LDL/ ( mmol/L) 2.62+0.35 2.89x0.37" 3.25£0.41" 3.79£0.43" 91.576 0.000
WL/ ( wmol/L) 73.17£9.04 75.34x10. 11 78.86x11.27 79.05£11.96 3.639 0.014
SRR/ ( wmol/L) 304.52+57. 81 339.41+48. 24" 375.48+52.90" 407.63£60.92"  37.591 0.000
CRP/(ng/L) 3.49+0.40 4.72+1.05" 5.63+1.14" 7.40+1.26"" 142.636 0.000
Gensini P43/ 4% — 10. 06=0. 85 15.14+1.92" 22.39+2.63" 432.078 0.000

T —" FR LR, a N P<0.05, 5XHIRLL L ;b 9 P<0.05, 5041 ;e Jg P<0.05, 5G4,

2.2 AEFERNBKEEFEREH PPIAI KFLLEE

%t IRAAAR LG, B ST 20 PPT KT 17. 65% , Al
KT 30.43% , = FA G FE L (P<0.05), 5
BSEAAAA L, A4 PPLKSE T 15.00% , AL K-

Fim 32.50% , 22 5 A Gt E X (P<0.05), 53
ML, =724 PP1 AKFTFHE 10. 87% , Al KT
1 52.20% , R AT EE L (P<0.05;%2) .

R 2. AREBERHMFETERERE PPLALKFLLE

Table 2. Comparison of PPI and Al levels in patients with different severity of coronary artery disease

WiH X HEZH (n=50) B (n=36) WKL (n=49) =HH(n=65) F P
PPI 0.34+0.07 0.40+0. 09" 0.46+0. 10" 0.51+0. 12" 30.256  0.000
Al 2.76£0.53 3.60x0. 85" 4.77+1.09® 7.26+1.32% 205.335  0.000

H:a l P<0.05, 53 B AL ;b o P<0. 05, 5274 H# ;¢ i P<0. 05, 54 i,
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2.3 BREEARESBA PPI AL KFLLE 2.5 BRIPFEEERENSEREEFSH

s U R AN ] 43 UL [B) PP AT JKEAH L, 22
FIGIHFE X (P>0.05;383)
2.4 BiMEEZE PPIAI KES Gensini iE4 8918
X%

Pearson AH &P 43 M 45 3 7R, e O 5 1R
PPI AL /K3 54H Y Gensini PE23 FEAE TEA G (r=
0.561.r=0.629,% P=0.000) .

PLR A 60 Ry R AR o B R R b v 25 57
BEHE RN Logistic [A] #4551 /R PP,
AL TR R RISl N R (£ 4), PLEAE
= IORAS R A G R R M 22 R ST F
%‘S&E’\J%ﬂﬁﬁmﬁtﬁ, HA Logistic [\ ALY | 25
75, Gensini ¥E43 PPL AT J2 56 0o £ 25 54k 30 bk
=AM E (R S)

x3. BOREEAESEE PPL AL KELLEK

Table 3. Comparison of PPI and Al levels in patients with different classification groups

it H SAP # (n=37) UAP #(n=42) NSTEMI 41 (n=35) STEMI £ (n=36) F P
PPI 0.44+0.10 0.47+0.12 0.46+0.11 0.50+0.09 2.018 0.114
Al 5.28+0.96 5.51+1.17 5.68+1.32 5.82+1.08 1.525 0.210
F4. BOREFRHSEZREEASH
Table 4. Multivariate regression analysis of coronary heart disease incidence
i H B SE Wald P OR 95% CI
e I 0.070 0.125 0.309 0.578 1.072 0.839 ~1.370
TC 0.186 0.139 1.800 0.180 1.205 0.918 ~1.582
HDL 0.527 0.276 3.639 0.056 1.693 0.986 ~2.908
TG 0.307 0.204 2.272 0.132 1.360 0.912 ~2.029
LDL -0.19%4 0.162 1.428 0.232 0.824 0.600 ~1.132
PRI 0.139 0.188 0.546 0.460 1.149 0.795 ~1.661
CRP 0.455 0.247 3.392 0. 066 1.576 0.971 ~2.557
PPI 0.781 0.219 12.708 0.000 2.183 1.421 ~3.353
Al 0.954 0.263 13. 146 0.000 2.595 1.550 ~4.345
x5 BUOREEREBRIK=ZRER S ERET5H
Table 5. Multivariate regression analysis of three-branch coronary artery disease in coronary heart disease patients
WiH B SE Wald P OR 95% CI
Wi s -0.067 0.117 0.330 0.566 0.935 0.743 ~1.176
TC 0.268 0. 151 3.162 0.075 1.308 0.973 ~1.758
HDL 0.070 0. 146 0.227 0.634 1.072 0.805 ~1.427
TG 0.447 0.239 3.502 0.061 1.564 0.979 ~2.498
LDL 0.212 0.208 1.038 0.308 1.236 0.822 ~1.858
PRI 0.284 0.175 2.642 0.104 1.329 0.943 ~1.873
CRP 0.397 0.214 3.437 0.064 1.487 0.978 ~2.262
Gensini P43 0.527 0.182 8.369 0.004 1.693 1.185 ~2.419
PPI 0.724 0.263 7.571 0.006 2.062 1.231 ~3.453
Al 0.667 0.175 14.518 0.000 1.948 1.382 ~2.745

2.6 PPI AL KXt B 4K 3 Bk i 25 = E 72 B B9 7Ll
&

ROC 255 7, PPT T 5.0 95 ) T 26
M AN (area under curve, AUC) 24 0.809 (95% CI.

0.748 ~ 0.870 ), fc A B Wi {54 0.39, R E N
71.60% , 4555 Jy 80. 00% ; AT T 5 .05 F AUC
90.899 (95% CI:0.856 ~0.943 ) , fi A% #% Wr (& Hy
3.65, RIPUE N 77.00% , F# 5% & 4 86. 00% ; PPT Bk
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& AL TUIE) AUC 4 0. 937 (95% CI:0. 905 ~0.969) ,
RIGEEN 81. 80% ,FFrEEN 92.00% (# 1),

W PSR S AR S B AR = S AR
O30T, 45 5 @R, PPL AT T = 3206728 1 AUC Ky
0.893(95% CI; 0.840 ~ 0.946) .0.917 (95% CI:
0.871 ~0.963) , A AL W {E 4 0.51.5. 21, RESE
H 76.20% .87.30% , F§ 5 FE A 89.40% ,80.00% ;
PPIEEA AL FI = 39 A8 (1) AUC 4 0. 969 (95%
CI:0.941 ~0.997), RELEH 90.50% , F¢ 5 & H
94.10% (& 2) .
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Figure 1. ROC curve of PPI and Al for predicting

coronary heart disease
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Figure 2. ROC curve of PPI and Al predicting patients

with three-branch coronary lesions
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FREEMPEAN A7 7E SRy BRAE ) PPT T BB A5 4 20 e
FEE A B i A S MR DK R T AR sk [R] — A
AR B , FLTRINC o AE  s A 1ELOR F 4F ak  Lk
IR HEARGE , PPLKSEI N, S BURE LA
A AR T, FLREAS S b s e i R 3 0l
(EERE BRGNS A BRI AG I T R A 24 h Y
PPIAE{L, & B PPL X seb 0o s A 5 e T i g, H 5
SRR B P AR 7 AR B A AR O SR A
WFFE KB, 50090 £ etk B RS AL 4™ 5, PPT K
AR, AR R, 4l PPT KA L 5 BEAE
AF 98— 350, W 4 R 384 Jn 2 in E 00 JUE £ A T i R
W25 RO LBk L, BEEA PPL 5 5tk sl bk A8 7™
HRREE VI, A 1E A2 Wtk 3h bk 28 7™ 5 f
ARG PRI R bR B W RE . AWEFE T, 509
HBE AR A PPT K0 He 22 53700 B & 1, 1
B PP1 K5 5680095 4 TG 5%, HOK SR B AN RE X
5o 3E—2 19 Pearson 73T 7N, Gensini P
535 PPLAFTEIEARDC, SOMUESE PPL 550 JR &
SEEAR B ko A8 e T R R A O, vk S I
RN, e AL PPT /K 2 i AR O 4, H
PP 7K F- 5 M5 A B AT ¢, PPL /K F- 10l 4 947 5k
LN A A v R TS I AUC R 0. 764, ARWFSY
W, Logistic [M1F 4387 75, PP J& 76000 5 & 4E
SEEAR B K = S AR s e R R B R A PP
X Pl U A R ; ROC 4347 7% PP Tl 5
LRI AUC 47 0. 809, 151 I 56 tR 3l ik — =2 9 42 119
AUC 2} 0.893  {H R LA, 435 0 71.60% |
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76.20% , PRI 5 22 5 AN AR AR IR

TC 5 560095 2 VI A 5¢ , HDL J2 56 005 1) R 37
RIZE, T DLIK 3l I [ i) 36 e i, LA Bt sl kool
WAL AE ), oK SF- 5 56800 5 0 1 7™ 51 R 3 B 42
Ko 1M ALSEF UL AR 50T R i
NS R AE R R 2 5 PR R R 0 B, He s ki
Dy A,k H i R AR v i 2 3 Dkl AR B 1Y
—FhdERRY  BEARHEIE o, AT VE N IEAL A5 10 35
IR RN 25 A48 A , oK T i 500 95 ™ 3 R B 119
s L AN T — AR R R A
FERI, S WAL, =S B E AL KRR T
L B AL LTI e AR s ko A8 AR, AR
TR ZE R 7 | el O SB AE AN [] 3 U AT 1] AT 7KSF- L
WEFIGA2FE S R ALK S0 45
FRITCH, ARG, Pearson 43 Hr 45 R s AT K
SE-5 Gensini ﬂzﬁ’ﬁﬁﬂi*ﬁﬂé, H54%4 A 1 D
B, PR AL XTRIN R Lo £8 3 e iR Bl ks A2 7 T
FREEAT B AR DG, —JUAT O Il i S5 8 ok BHL
BIERFGE R e B2 AL K OF 358 T X B4 AL
b 55 2 LA S5 A ST S B IR 28, S TG &2 IE AR
5,5 HDL 2 fM 3 AT, Logistic 1119
SIHT R AL S0 DA B GeER B0 ik = 300 A8 1 &
B R R AT A AR A I R Tt I et bR 3 s 2 7™
RGN RE, BT, #E— 220 ROC 2k,
KB AL SO O = SRS Y AUC 2 0..899
0.917, R BN 77.00% . 87.30% , ¥ F B N
86.00% ,80.00% , K T FEARINIZ %, & =iz B i
8, % PP1 5 AL BCA TN, PPT BEA AT TN 5600
1) AUC 2 0. 937, Fililll = 325748 ) AUC 24 0. 969,
HRBE F5 YR, RUITERFLT CAG AT,
PP 5 AL B4 2 I W7 e bR 20 o A8 7™ A B 1) A
G IRFE bR, SR, RIS AEAR A N T 5
PRIGRIES, N — 25K 5 0 191 4 A3 PR B 45 i 40k
SR, A R SE BRI PR X 56 00 S8 2 e IR 3l ko
7L P R R R A S

Z5 I, PPL AL ZKF- 55 5600 S8 5 e R 2 ko 22
FEE LR B ML, 5 Gensini FEMEAEIEA L, &
SeE U BOEEAR BT = S AR el L R, A BRG
AT Sy T 0 e bR 2 ik s A8 ™ E R BE B AT AR IR
E{EL
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