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Abstract

Objective: To explore the relationship between the degree of coronary artery stenosis in patients
with acute myocardial infarction (AMI) with pan immune inflammatory value (PIV) and prognos-
tic nutritional index (PNI). Method: 443 patients with AMI who received treatment at the First Af-
filiated Hospital of Shihezi University from April 2021 to April 2023 were collected for coronary
angiography (CAG) within 12 hours of onset. Clinical data and CAG results were collected and ac-
cording to the Gensini score divided into a low GS group (<35 points, N = 146), a medium GS group
(<60 points; N = 143), and a high GS group (=260 points; N = 154), and compared between the
groups. We use Spearman correlation analysis and multiple linear regression models to evaluate
the correlation between PIV and PNI in AMI patients and the severity of coronary artery stenosis.
Result: There was a statistically significant difference in PIV and PNI levels among the three groups
with different Gensini scores (P < 0.05). Gensini score and the number of involved vessels were
positively correlated with PIV (P < 0.05) and negatively correlated with PNI (P < 0.01), and PIV and
PNI were independently correlated with Gensini score (P < 0.05). Conclusion: Both PIV and PNI are
positively correlated with the degree of coronary artery stenosis and the number of involved ves-
sels in patients with AMI, which can be used for preliminary assessment of the degree of coronary
artery disease in patients with AMI.
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1. 518

ISk, 3R E O (CHD) B E FE O K £ 1100 (1], Hr AMI & CHD #™ & AR OIS 2
—, AMI B FE BT A BRI T A [2] [3]. AIE SN A 2 jek ik 45 A HE (ACS) ik it v S B 11 #E et
P, HSRWIERL O FEl . i E UIMOC[4] [5]. PIV IR (8T Y SORE TRINIRHR, HAIEN
— A A& B AR Vs B S TP . LR SR R I UG [6] [7], RER IR BHLA RGi 1
RAEFFIEIE D8] Tk, WKW SN PIV KF5 & S UG 2 V04 5C[9], 2 H A RGET kT
fali N & . Bektas 2[4 ROC HiZE/3#r Lk #¢ PIV 5 NLR. PLR. S Z48457E ST Bt m 2.0 LA 58
(STEMI) B [FET- R 7 TH T M AE, 45 AL PIV (1) £E T T F7(0.659) K MUk (53.1%) % T Hith
G JREYRAR . PEA. RS WO, AR T =SSR O A R EA A M ERR 2, 105 O M 5R
B A RS JR B VIR B8 FRIRBL VS AR 5 S EAR[10]. TS & IR B (PN & —Fh el 82 al 47 H T-9F
TEANMACE FRARGLIIAR bR, B T PPAR S e 28 2 B T AR AORE R TS 1 DL [11], JE4k, AWK
PNI B#{%5 ACS BTG i35 AHOC[12] AHH 78 B AEER I BT AL AO0E - B =484k PIV F1 PNI 5 AMI A5t Jikk
A5 TR P I AH A
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2. M55 %
2.1. HFRIR

WEFERT Gk B 2021 4 4 H~2023 4F 4 HTA K258 — W8 B Bt 2 BAE &% 12 h WAT b IRBh Ak
I (CAG) I AMI B35 443 fiil. 9 NARifE: 56 58 DU RGBSR H 58 S [13]AH IR 12 Wi b 72 K
i 12 h W17 CAG ] AMI 8%, STk 5835 . HERAniE: REAEEEIF ACS. 0 3o 56 P 5.0 LB R
Wis FF. EIDREESUG: A IFBYEMR: A I SOREVEBOR BT Gy AW L IR A L
AR CIRTF R BAC I T fllife, e R 28 B AT F = 15 .

22. MRAE

2.2.1. iBRIEKRER

RIS — VORI R MR G, B SR EEFTE AU R B Ak
BRI AL O WL15 bR 525 I AR 6 45 SR % A2 = 5 fiL 43 %5 (Left ventricular ejection fraction, LVEF). 70
475K R 3 A 42 (Left ventricular end diastolic dimension, LVEDD).

2.2.2. 'EBFF - KIERFHTE

TG & 7548 B(PNI) = IMLi% A 2 E (Serum albumin, ALB) + bk 40 i1 (lymphocyte, Lym) x 5; 7 4
P SIEFREPPIV) = H PRI $(neutrophil, NEU) x B 41 il 11 %7 (monocytes, MONO) x [fiL/Mizit4k
(platelet, PIt) + Lym.

2.3. BEKREEERE IS IRE

BT Tt 7% G2 340 ] A 44 00 L8908 A N B2 DR FH A i Judkins ¥2:4T CAG 332 | Gensini -3 [14]%7 76t Jik
SRR B AT ANV E (2 1), MR = A BIX 5 =4 GS k4140 (<35 435 N = 146). GS H4)4H (<60
75 N =143)5 GS 47 41(=60 43; N =154).,

Table 1. Gensini scoring system calculations

% 1. Gensini R RGITE S E

AL F AL E 14 W W
EET 5 100% 324y
T o S [ i S B 25 91%~99% 16 4
T RS B 15 76%~90% 87
7R IS B 1 51%~75% 44y
RS B 1 26%~50% 245
ek fik % B S 1 1%~25% 14y

E iy piha 1

H RSN S 0.5

24. Gt FRE
it R SPSS 27.0 34T, IFREBIEIR TS IS DM SUR A X + s o, AR LGRS ¢4
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% ARIEZ DAL M (P25, P75)%RoR, HIBILLEGEFARSHUG R 2 MEBTR BUBEN 5 70t (%) %o,
IR BE R RITRY: —H A LA ZE R IR R (P < 0.05)Z0 A\ 2 Je 4k AR 20 47 s FRHRIAIAH G C
KM Spearman AT, FrA e it 9 XU K, P < 0.05 AZEFAGHER L.

3. HFR
3.1. Gensini ¥E5y4H B IlE PR T At EL 38

—#[[A] LVEF. LVEDD. %3 i ANk T4 (N-terminal pro-Brain Natriuretic Peptide, NTproBNP).
WSS A T NEU. Lym. ALB. HLEREES R TEF(CK-MB)FIZE I ARG % 7P < 0.05); HA Mt &I

Gensini 1740541 LVEDD. NT-proBNP 7K-F-5 (P < 0.05), LVEF. ALB /K-FFEAK(P < 0.05) (1.7 2).

Table 2. Comparison of clinical data among the three groups
2. ZRaElRR SR LA

Bty GS K é(n=146)  GS H4r#H(n=143)  GS E4r4(n = 154) FIK/X? P
B 151(%) 132 (90.4) 122 (85.3) 124 (85.5)" 5.857 0.053
ERR D 55.0 (49.0, 64.0) 56.0 (51.0, 70.5) 57.0 (51.5, 65.5) 1.321 0.517
W R /151 (%) 85 (58.2) 83 (58.0) 79 (51.3) 1.902 0.386
YA (%) 44 (30.1) 56 (39.2)" 46 (29.9)" 3.681 0.159
i 1M /451 (%) 77 (52.7) 67 (46.9) 77 (50.0) 1.003 0.606
W5 R 9 /151 (%0) 34 (23.3) 40 (28) 45 (29.2) 1.475 0.478
BMI (Kg/m?) 26.01 (23.12, 27.94) 25.89 +3.13 25.83 (23.32, 27.52) 0.398 0.820
60.00 45,50
0 *k *k.
LVEF(%) 46.55 + 4.32 (56.00, 64.00) (56,00, 60.00)""* 56.213 <0.001
LVEDD (mm) 46.0 (44.0, 50.0) 48.0 (45.0, 50.0)" 48.0 (47.0, 51.5)"* 28.843 <0.001
NT-proBNP 330.05 782.40 1340.00
(pg/ml) (150.73, 945.83) (368.60, 1365.00)" (44210, 3156.50)"# ~ 46:042 <0001
Eﬂffg%‘f)' T 0.16 (0.04, 0.93) 0.18 (0.03, 0.93) 0.52 (0.08, 1.54)"# 17.340 <0.001
D —%k(mgl/L) 0.28 (0.17, 0.50) 0.27 (0.19, 0.58) 0.32 (0.17, 0.60) 1.093 0.579
FI2 5 .
(x10° ML) 8.55 (7.10, 11.13) 8.80 (7.30, 10.90) 9.60 (7.35, 12.60) 4923 0.085
m’J‘iﬁfrﬁ 227.19 +58.35 232.99 + 59.25 236.93 + 67.82 0.930 0.395
(x10° ML)
RN R "
i %{ﬁfﬁ%&ﬁ 6.02 (4.84, 8.05) 6.18 (4.70, 8.17) 7.07 (4.79, 9.40) 7.585 0.023
‘*ﬁiolﬂﬁ/]’%}fﬁ 1.70 (1.50, 2.30) 1.70 (1.30, 2.10) 1.60 (1.20, 2.15) 7.259 0.027
& F(g/L) 41.66 +3.79 40.62 + 3.45" 39.39 + 436" 12.798 <0.001
JRI& (umol/L) 330.18+99.60 298.0 (260.5, 379.5) 326.54 + 89.87 0.651 0.722
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Continued
aﬁfﬁﬁ 5.39 (4.74, 6.69) 5.63 (4.79, 6.65) 5.99 (4.98, 8.47)" 9.615 0.008
TG (mmol/L) 1.55 (1.02, 2.20) 1.59 (1.21, 2.19) 1.59 (1.17, 2.36) 2.252 0.324
TC (mmol/L) 4.21 (3.61, 4.94) 4.50 £ 0.98 4.56 +0.93 3.263 0.196
LDL-C (mmol/L) 2.45 (2.06, 3.02) 2.80+0.84" 2.75+0.76 5.707 0.058
HDL-C (mmol/L) 1.02 (0.90, 1.24) 1.03+0.19 0.95 (0.86, 1.21) 2.521 0.284
84.00

CK-MB (U/L) 27.90 (17.35,71.70)  50.40 (16.90, 101.65) 24.2 <0.001

(30.00, 180.60)"**

e TC: MJEEEE; TG: HW=M; LDL-C: {K¥ENEEH: HDL-C: & EEEN; SO HEE, "P<0.05,
"P<0.01; 5yHEE, *P<0.01.

3.2. A°[ Gensini TESBHEEF . RIEHEFBEER

—#[A PIV. PNI. NLR. PLR HZR(P < 0.01); 5 GSK/r4HtHEL, GS H/32HH GS =404 PIV B
(P<0.01). PNI E{L(P <0.01), H GS m/r4MHT GS t4r4HA4a 5 &1 PIV. ALK PNI (P < 0.01) (.4 3).

Table 3. Comparison of nutritional and inflammatory indicators between groups
3. AEEF. RERRAIELE

izt GS ik 4r4i(n = 146) GS H14r4i(n = 143) GS #i4r4(n = 154) K P

PIV 442.74 (332.84,771.94)  576.82 (318.86,949.09)°  707.32 (413.64,1139.24)™% 21551  <0.001
PNI 49.88 (47.05, 54.78) 48.90 (46.15, 51.90)" 48.30 (43.45, 52.90) " 18.451  <0.001
NLR 3.30 (2.36, 4.78) 3.64 (2.42, 5.70) 4.04 (2.97, 6.56) " 17.397  <0.001
PLR 128.47 (92.73, 161.74) 130.00 (103.86, 167.11)  131.36 (108.71,191.32)"*  10.203  0.006

SR HEE, P<0.05, TP<0.01; SHdti, P <0.05, "P<0.01.

3.3. FRIFZTMEXZHEE PIV. PNI BEER

S0 A AR b, 2 30 A T S PIV R PN ZKF(P < 0.01), HEHRPAMEL, W
SOWAZZH PIV. PNI 7K G B 2 22 57:(P > 0.05) (W4 4).

Table 4. Comparison of PIV and PNI in AMI patients with different vessel numbers
4 TERTMEIHEE PIV. PNI L

febr B3I AR A (n = 101) KSR (n = 128) Z AR (n = 214) K P

PIV 468.31 (324.99, 855.36)  579.91 (303.72,928.45)  512.43(337.92,973.07)° 5335  0.069

PNI 50.10 (47.8, 56.3) 49.92+£7.01 48.70 £5.71" 13.892 <0.001

T SRSRTANE, "P<0.05 TP<0.01.

3.4. Gensini B9 % T RT3 4T
¥ Gensini tEEAKAE . AIE Gensini ¥E =414 H P < 0.05 B ERBHENEZEITES L

DOI: 10.12677/acm.2023.13102143 15318 I IR 2= =23t e


https://doi.org/10.12677/acm.2023.13102143

R &

TEEVERIA 04T, 45 3B 8 LVEF. NT-proBNP. CK-MB. PIV }2 PNI 5 Gensini 345 H A S FH % %
Z(P<0.01), 5HMmEAEME, NT-proBNP X} Gensini #5315 % K (6 = 0.259) (.7 5).

Table 5. Multiple linear regression with Gensini score as dependent variable
Fz 5. LA Gensini WEMEAE T2 % T M EYT

B[R P AEIEES 4 FriEAk [l )7 2 5
g P {H 95%Cl
B PR B

LVEF -0.659 0.154 -0.202 <0.001™ -0.961~-0.356

NT-proBNP 0.004 0.001 0.259 <0.001™ 0.003~0.006

CK-MB 0.042 0.012 0.152 0.001™ 0.018~0.067

PIV 0.002 0.001 0.135 0.003™ 0.001~0.003
PNI -1.034 0.213 -0.221 <0.001™ -1.452~-0.615

E: TP <0.01.

3.5.PIV, PNI 5 Gensini 145 R H 5 4Ra04E £

AHEFAHXT PIVL PNIKFES AMI AHOC ) B 2R B dt AT 240 Spearman AHC 0T, R ER PIV Y
LVEDD. NT-proBNP. WUEEA T. A4, NEU. ZEIMAE. CK-MB. NLR. PLR. Gensini ¥4
Ko Se Ik AR 52 B S A S EARSE(P < 0.05), 5 LVEF. PNI £ fi4H5%(P <0.05); PNI 5 BMI. LVEF.
WS EHE T B4iMeiT%0. ALB. LDL-C. TG, TC 2IEAHX(P <0.05), 5 NT-proBNP. =& ILHE. CK-MB.
NLR. PLR. PIV. Gensini #¥-4 7&/ikii 2852 5 L8 S8 2 U OG(P < 0.05) (42 6. 14 1),

Table 6. Correlation analysis between PIV. PNI and other indicators

%2 6. PIV, PNI SEMIEHRIEX D

PIV PNI
izt
r P r P
LVEF (%) -0.188 <0.001™ 0.224 <0.001"
LVEDD (mm) 0.149 0.002™ -0.079 0.112
NT-proBNP (pg/ml) 0.272 <0.001™ —0.269 <0.001"
WIS E A T (ng/ml) 0.319 <0.001™ 0.165 <0.001™
FII A 4 (x 10° /L) 0.728 <0.001" 0.299 <0.001"
Hh LA A T K (< 10° AM/L) 0.821 <0.001™ 0.093 0.052
FIEE(g/L) 0.073 0.124 0.784 <0.001"
2 B I B (mmol /L) 0.264 <0.001™ -0.117 0.014"
TG (mmol/L) 0.028 0.559 0.266 <0.001"
TC (mmol/L) 0.076 0.110 0.189 <0.001"
LDL-C (mmol/L) 0.088 0.064 0.141 0.003™
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HDL-C (mmol/L) 0.040 0.405 -0.080 0.093
CK-MB (U/L) 0.477 <0.001™ -0.217 <0.001"
NLR 0.777 <0.001™ —0.439 <0.001™
PLR 0.543 <0.001™ —0.442 <0.001™

PNI -0.122 0.010° - -

PIV - - -0.122 0.010"
Gensini ¥4 0.256 <0.001" -0.298 <0.001"
TR AL 32 B ML S AU (%) 0.107 0.024" -0.173 <0.001™

E: "P<0.05, "P<0.01,

Gensini¥ES

. =
BMI —0. 82 -0. 70 JoA 2
BNP -0. 82 b (W8 0. 83 -0. 73 0. 76

CTNT RR=0. 70 -0.77-0.76 -0.78

-

saun ORIRRL

A i : M—o. 67 —0. 65
LDL-C : b .78 & —0 67 —0. 66
T M

CK-MB ( -0. 67 -0. 67 gV
PIV -0. 65 -0. 66
PNI -0.10

S { Q & S L £ ® N S
‘ﬁ(‘?&% & 8 6\\\@3@'@@% Q< S G’ﬁ PPN
& 2
P & ¥
R

Figure 1. Correlation heatmap between PIV, PNI and other important indicators

1.PIV. PNI 5EEMEEiIrHExMERE
4. #Hg

Ak, NDZRiL. CHD B AMI B8 A EIZWE n[15], REEIT/KFRE K E, AMI
8RR BRIET I E BRI 2 —[16]. FFAEFTEL AMI B3 I R H:%KJJ@»_, 4y A tlji;ﬂﬁﬁlr%ﬂjt

ATET0 O M B S, DR AR R A2 ™ SR () AMI B3 AT LR A AN T S . J8 I A=
PRSI PE Al RAEFEAR B TR ACT ARAWTA SRR, A 55 ] 5L RIS W 7 ik
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AMI /& CHD &A™ B LAY,  SRE SN LN 6 B SR 4 DA KRG AR U 78 X — i f e 200
BI[17] [18] [19]. AWFFTAKIL, ANIF Gensini PE4 G5 HAHTHEL. NLR. PLR S5 IEFRARAK A £ 57,
GS i H R EFE AR /K58 (P < 0.01) 0 AP K 41 it 55 G 728 200 BRI o3 78 507 3 51 R 9E 2 Bk I 82 [20]
FH 5 M/ FAE AR 3 A 4Ui R AR, BRI B 11175 KB IR A A A2 [21] . A FEd I X L
AMI A [F] Gensini P4 ASEH AR LA SCEUEH I BERE, RIS Gensini P44, =3R4 PIV B &
(P < 0.01), PIV5 NLR. PLR. Gensini 1775 ik s & LA SCEEFE A IEASME(P < 0.05), Hr
NLR 5 HAH P E A 9(r = 0.777, P < 0.01), H PIV 5 Gensini ¥F73- B AMAIAH K R (P < 0.05), WFFL4
5 REAE 4B ARBA[4] [9]-

B IR O ML PR AL AR B REEER, BHRARSA R OIEHE VMK [22]. 2R
Joa T EH 2AE 512 1) B4 LA V2 e 55 7] 2 305 B I FRAIK[23], PRI S BRATLAACE F K00 i L3 1 2 i m] 4R
NHREARED S AMI ARG, T A8 AT A BT B 75 & 5 Fa 5 PN, 2 TPt iE i
5 B il FARS B E WU E FRRI L T BOIRZAS[10] o ASHE T LA F Gensini ¥743 Kk 25 %% R 8, KL
5= Gensini YE24H R AT PNI ZKFEAR(P < 0.05), H PNI 5% &VEdaFr. @Ik AL 32 B S0 %k
BIR AP < 0.05), &L ekt RIARALLZ I, PNI 5 Gensini ¥4 A AT AI SO R(P <0.01), =
W AN [ et BkOp AR FE BE 1) AMI JE 2 PN KSR, PN BRI AT e B 7 58 7™ 2 1) et ks %

AWFFAESZE 75 - RIS PIV. PNI AT EEAE AMI £ KUKy, EL s PIV FEIR Y PNIL 35 AMI
SR T BOR AR P B AR R — i R (EARTF OO IRRR R E, AR TR TR, RRETT
JEZ bty HUMETERAT A R A AT TS BE VT, R4 PIV A1 PN AMI B8 XU o 7 Jik s A2 7 H R i
FUE RPN, DA I PRS2 BEAR S 38 S HF .

LE b, EIR - RIEFRFR PIV. PNI 5 AMI JGGet kB A8 RE FE S 35 A0 00, BLAE IR PR A th 5 4 E SRHR,
AT AMI FE 5 Te ik 2SR FE R0 DA

&E 3k
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