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Abstract

Background: In many diseases, there is a close relationship between malnutrition and the occur-
rence and prognosis of the disease. Some studies have shown a close association between malnu-
trition and adverse outcomes in various cardiovascular diseases. However, there is currently no
universally recognized nutritional assessment standard applicable to cardiovascular diseases. More-
over, existing studies on post-PCI STEMI patients mostly focus on individual nutritional status
scores and prognosis. Therefore, this study aims to explore the incidence and prognostic signific-
ance of malnutrition in post-PCI STEMI patients using three different nutritional status scores and
to conduct a cross-sectional comparison. Objective: This study aims to investigate the prevalence
of malnutrition and explore its clinical relevance and impact on patient prognosis in post-PCI STEMI
patients. Methods: This study selected 554 STEMI patients who underwent PCI at our hospital be-
tween January 2020 and December 2022. Clinical baseline data, laboratory test results, echocar-
diography, and coronary angiography results of the patients were collected. The patients’ nutri-
tional status was assessed using the Controlling Nutritional Status Score (COUNT), Geriatric Nutri-
tional Risk Index (GNRI), and Prognostic Nutritional Index (PNI). Patients were grouped based on
nutritional status and occurrence of all-cause mortality to explore the incidence of malnutrition
and its relationship with all-cause mortality. Results: 1) Based on COUNT, GNRI, and PNI scores, 84
(15.2%), 277 (50.0%), and 46 (8.3%) patients were classified as having moderate to severe mal-
nutrition, respectively. Among them, 457 (82.4%) patients were assessed as malnourished by at
least one nutritional status score. Although low body weight index was correlated with malnutri-
tion, 3.9% to 66.2% of patients in the obese group (BMI = 28 kg/m?) were still assessed as mal-
nourished. 2) During a median follow-up of 815.50 (531.75, 1115.50) days, 80 (14.4%) patients
experienced all-cause mortality. Patients with severe malnutrition had a significantly increased
risk of all-cause mortality compared to those with normal nutritional status (multivariate Cox re-
gression analysis hazard ratios for all-cause mortality in severe malnutrition patients were COUNT:
121.628 (7.774~1902.946); GNRI: 5.884 (1.321~26.197); PNI: 9.293 (3.027~28.531); all p < 0.05).
3) The ROC curve AUC for GRACE, COUNT, GNRI, PNI, and BMI in predicting all-cause mortality
events ranged from 0.817 to 0.612. Using NRI and IDI tests to assess the predictive ability of dif-
ferent indicators, the GRACE score had the strongest predictive efficacy, while there was no signif-
icant difference in predictive efficacy between the various nutritional status scores. COUNT and
NRI scores had significantly higher predictive efficacy than BMI, and there was no significant dif-
ference between PNI and BMI. 4) Combining nutritional status scores with the GRACE score im-
proved the predictive value for all-cause mortality in post-PCI STEMI patients, with COUNT score
showing the most significant improvement (IDI: 0.034 (0.007~0.114), NRI: 0.265 (0.052~0.439), p
< 0.001). Conclusion: Malnutrition is common in post-PCI STEMI patients. Malnutrition is an inde-
pendent predictor of all-cause mortality in post-PCI STEMI patients.
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Table 1. Killip classification
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WL HEAAERE. W 2.

2) FEflE FIRE VRS (COUNT) [14]: W% 2.

3) ZHEEFFNEFTEEUGNRI) [15]: AN GNRI = 1.489 x [MiF A F(g/]) + 41.7 x (CHATRE
(kg)FEAEAR H (kg)), HAEIAERE . B = HE(em) - 100 — (& &(cm) — 150)/4, 7 = HE(em) -
100 — (& & (cm) — 150)/2.5. W% 2.

4) Wi & 750 (PNI) [16]: 154 308 PNI = 10 x Ifii# (A 2 [ (g/dl) + 0.005 x =ik L4 £ (mm®)
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Table 2. Malnutrition screening tools and scores
# 2. ERTRRESHELARTSR

ERARIE LR EHIREF)
TR E 5 H(BMI kg/m?) <185 18.5~23.9 24~27.9 >28
AR ThE R PR ER HE IELJHE
) B IR (CONUT)
M3 F £ E (g/dl) >3.5 (0) 3.0~3.4(2) 2.5~2.9 (4) <2.5 (6)
0 JIEL [ % (mgy/dl) >180 (0) 140~179 (1) 100~139 (2) <100 (2)
B AR T (mm?) >1.60 (0) 1.20~1.59 (1) 0.80~1.19 (2) <0.80 (3)
EIEA R 57) T(0~1) B (Q2~4) w5 (5~8) HJE(9~12)
LA E IR AR Z(GNRI) >100 97.50~99.99 83.50~97.49 <83.50
EIRAN R 7 BEE R R
TG & IR 48 2(PNI) >38 - 35~38 <35
EIRAN R T - H HE

2) BEVIE STEMI &35 AR HIJTha, i bl S (ERidsx. [Ti2R S M ARER O
1 AR PCI ARG B REVT IS M TR & s MR R AT RE VS, BV R th R AR A i AR I R i
SRE RIS R AN 8] o R R B T AR BT LB D, RAE A I R BV UL T 2023.12.31
Ho

2.3. Gt FE S

R R ORME M (QL, Q)R N, AESHUR 40 I T 48 20 1] 2 57t LU At o 43 R BT RL AR N n (%)
R LR A L T L o 2 R A D& P FH VP A AR B 2 TR PR AR DG 1 o P 4 JEL BRI A5 FR 2
Z I o A2 AR H 5 Kaplan-Meier #h28 BITEAL R R . 5K 6h BB AG 56 b 42 4% 201 8] R A7 3%
o KRB E Cox /Mg I R BUS A R &, G2 KR Cox Hfl XA H T Pl 5 77
AN RXFABET M . 15 Harrell C oitit. 1§ 358 70 4B EU(NRI FI 255 F 5 S 8 2 (1D1), 1A%
HIELEL 3 Al T AN R A bonr STEMI 83 4 BRI BE T XU (T ¢ 77 - 52 FH IBM SPSS Statistics it 4< 27.0.1
M R B S A 4.3.2 34T 40114047, 18 F GraphPad Prism fiz 4< 10.1.0. Microsoft Word it < 2401 /% jvenn
BT,

3. &R
3.1 WARAE

TEARTFFCNR 554 B EEH, 4RKZHON T 1H(80.7%), FALFEHE N 63.00 %, F1147 BMI A4 24.44
kg/m?. 46K ZH B EH IR T P MR Z511(99.8%) . fBVT35(99.1%) J -2 AABH Wi 77(87.5%), —FLL |
(1) 5.3 (61.0%) 2 /{8 | ACEI/ARB/ARNI H{#]—Ff, fEH{7 815.50 (531.75, 1115.50) KIMkE VI H, it
554 {5 % LA 80 (14.4%) 061 s kAL T A FET-45 R, JET-AMKR TASET-HA B S KER . Killip
R GIFRELLE]. CRP. WLEF. Gensini ¥F4r, AHACHIE KL, BMIL S HFEEE, Hl =K. & %=5
M5 H % ZE R TR . TEILE 3.
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Table 3. Baseline characteristics of patients grouped by all-cause death

3. RERERTHERNBE ELHHE

AR S (n = 554, 100%) BETZ#H(n = 80, 14.4%) EBET-4H (n = 474, 85.6%)  pfH
— 15 8

ER () 63.00 (52.00, 73.00) 77.00 (66.50, 83.75) 61.00 (52.00, 70.25) <0.001

ZHE(n, %) 107 (19.3) 21 (26.3) 86 (18.1) 0.089

DRI 81.00 (72.00, 91.00) 82.00 (71.00, 99.50) 81.00 (73.00, 90.00) 0.251

Y54 I (mmHg) 120.00 (107.75, 136.00) 118.00 (102.00, 133.00) 121.00 (108.00, 137.25) 0.103

#F5K K (mmHg) 77.00 (67.00, 87.00) 72.00 (63.00, 81.75) 78.00 (68.00, 88.00) 0.003
BMI (kg/m?) 24.44 (22.04, 26.57) 23.83(20.30, 25.70) 24.56 (22.20, 26.67) 0.001
W 5 (n, %) 352 (63.5) 40 (50.0) 312 (65.8) 0.007
TRIE 52 (n, %) 197 (35.5) 14 (17.5) 183 (38.6) <0.001

Killip 72 4% =11 2% 372 (67.1) 66 (82.5) 306 (64.6) 0.02

& IEIE(n, %)

g 1ML 314 (56.6) 53 (66.3) 261 (55.1) 0.062

W8 R 123 (22.2) 24 (30.0) 99 (20.9) 0.070

B A O 44 (7.9) 7 (8.8) 37 (7.8) 0.773
L 18 (3.2) 6 (7.5) 12 (2.5) 0.033

i g IfLE 9 (1.6) 1(1.3) 8(1.7) 1.000

e 1 2 32 (5.7) 9 (11.3) 23 (4.9) 0.035
COPD 4(0.7) 3(3.8) 1(0.2) 0.010

BOE A P08 Ak e 16 (2.8) 6 (7.5) 10 (2.1) 0.018

S0 = F b

I 214 11 (g/L) 144.00 (130.00, 155.00) 131.00 (114.75, 143.5) 146.00 (133.00 (156.00))  <0.001
F 4 . (10%/L) 10.02 (7.95, 12.46) 10.45 (7.46, 13.48) 9.98 (8.01, 12.28) 0.534
R (10%/L) 7.55 (5.47, 10.08) 8.24 (5.72, 10.93) 7.43 (5.46, 9.84) 0.134
R4 (10%/L) 1.48 (1.03, 2.19) 1.12 (0.77, 1.75) 1.52 (1.10, 2.29) <0.001
RN R e 203.00 (168.00, 244.00))  178.00 (132.50, 237.25) 205.50 (171.75, 245.50) 0.005
CRP (mg/L) 1.54 (0.50, 6.83) 7.78 (1.01, 29.75) 1.17 (0.50, 4.46) <0.001
FI%E F(g/L) 37.20 (34.78, 39.80) 34.70 (32.10, 37.60) 37.40 (35.20, 40.10) <0.001
WLEF(umol/L) 71.05 (59.75, 86.20) 81.85 (68.68, 114.68) 69.20 (58.60, 83.40) <0.001
B B (mmol/L) 4.20 (3.56, 5.00) 3.99 (3.20, 4.07) 4.27 (3.63, 5.07) 0.002
H I =& (mmol/L) 1.40 (1.02, 2.10) 1.23 (0.80, 1.65) 1.45 (1.06, 2.19) <0.001
HDL-C (mmol/L) 0.98 (0.84, 1.16) 0.99 (0.80, 1.10) 0.97 (0.85, 1.16) 0.525
LDL-C (mmol/L) 2.69 (2.23, 3.22) 2.49 (1.98, 2.93) 2.74 (2.27, 3.26) 0.004
6.20 (5.80, 7.10) 6.50 (6.00, 8.13)) 6.20 (5.80, 7.03) 0.036

FiEAL I (%)
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LVEF (%) 60.00 (55.00, 64.25) 59.00 (50.00, 62.00) 60.00 (55.00, 65.00) 0.007

fEFZ%)(n, %)
EIRIRANY 7] 553 (99.8) 80 (100) 473 (99.8) 1.000
(LMES 549 (99.1) 78 (97.5) 471 (99.4) 0.154
B-SAR BT 485 (87.5) 61 (76.3) 424 (89.5) <0.001
ACEI/ARB/ARNI 338 (61.0) 36 (45.0) 302 (63.7) 0.002
FEFI SR 7 189 (34.1) 51 (63.7) 138 (29.1) <0.001
R A i 130 (23.5) 38 (47.5) 92 (19.4) <0.001
ey dIRE 140 (25.3) 27 (33.8) 113 (23.8) 0.059
BiER 122 (22.0) 27 (33.8) 95 (20.0) 0.006
Fr s HL 37 (6.7) 12 (15.0) 25 (5.3) 0.001

EIRIRDL(n, %)

BEFRIR

COUNT 374 (67.5) 60 (87.5) 304 (64.1) <0.001
GNRI 367 (66.2) 70 (87.5) 297 (62.7) <0.001
PNI 46 (8.3) 20 (25.0) 26 (5.5) <0.001

HEEEFRAR
COUNT 84 (15.2) 28 (35.0) 56 (11.8) <0.001
GNRI 277 (50.0) 60 (75.0) 217 (45.8) <0.001
PNI 46 (8.3) 20 (25.0) 26 (5.5) <0.001

Gensini ¥£5

60.00 (40.00, 86.00)

85.50 (52.25, 106.25)

57.00 (40.00, 82.00)

<0.001

e p YNGR A AT SR T A A A FE R

32. EFTRHBHEERIGHREXM

321 EFTFTRERE

FRHE = FAF S FRE T &5 R, B EFRA R LB 8.3% (PNI)E 67.5% (COUNT) A% fiiH
COUNT #1 GNRI i, 4714 290 f1(52.3%)F1 90 #1(16.2) iE# HA HEEFRAK . {#fH COUNT. GNRI
A PNI BB 3-AL, 2057 84 11(15.2%). 277 41(50.0%) 1 46 1](8.3%) i E A T EEEEHRAR . TEN

% 4,

Table 4. Nutritional status of patients with flat nutritional status scores

® 4. FRIEFARTSENS FHBFEFRS

B IR
o BRE R HE
COUNT (n, %) 180 (32.5) 290 (52.3) 82 (14.8) 2 (0.4)
GNRI (n, %) 187 (33.8) 90 (16.2) 261 (47.1) 16 (2.9)
PNI (n, %) 508 (91.7) 35 (6.3) 11 (2.0)
E: PNIVPEREERARSH, NALEFRAR. . EFERARS K.
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3.2.2. FEIEFIRSIES 2B R S FEEEBEXY

1) BEAR =S FRIREVP 0 Z [AAFE— 2 A %4 (COUNT vs. GNRI: r=-0.599; GNRIvs. PNI: r=
0.387; COUNT vs. PNI: r=-0.428; A1 p <0.001), {HR2TEAA EH FAEEF=A RIFo4E R — Y
H 126 #1(22.7%), =FEFRIRSVEDBIEFZA R (TR RVE 7= R) K EFH NG 29 #1(5.2%), ¥4
TEFEA R 4L 97 91(17.5%) . 1 W& 1.

:
£ (&

PNI PNI PNI
Pl i FEFTREE I E FRAN R . BEEFRAR

Figure 1. Relationship of the three nutritional status scores

1L ZMEFRSEINXER

2) REITRBMI < 18.5 kg/m?)FEEEEIRA KRR, BERERBOM, B3R RIS
e BEEE AR IS R IR M, (ERTEAEREBMI > 28.0 kg/m?) i 8 T M4 Ll i) s
FAR. FEWE 2, BRFRRERRE A R R R S ERBE I SAEGES, (AES i R W
B S A 541 (BMI vs. COUNT : r = —0.165; BMI vs. GNRI: r =—0.338; BMI vs. PNI: r = 0.067; A p < 0.001).

BEERAR BEEHRAR FEERAR HEEFIRE
100% 1 1 4 2 2 2
36 27 8 g 3 153 128
., 80% 1 83 25
PN
g co% 11 43 127
5‘ 115 42 13
iﬁ 40% 21 e
33
- I I I I
o B 2
R OIEW O EE R T IEW O HWE R o IEW O OHE M
COUNT 4 GNRI 14y PNI ¥

Figure 2. Relationship between nutritional status score and BMI

2. EFNREITS S BMIIX R

33. EFFRIESE2ERLTE

7EH{i 815.50 (531.75, 1115.50) K BE VI, &iit 554 B 3 A 80 (14.4%) 61 B4 K AE T 4= K3
Togh e, Horp 30 KRBT 29 (5.2%) 61, (Esbr- B 1 36.3%. LA RS IRRSF U ITE B
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HNEFREEFH. BEEFRARALPEEEFARAPNI VP07 EFREAN R HEEE IR
ARA). ATHEAANFREFRESE PCl Rgatk ST BIEEHEEARTEHI KRR, KW AEITT
Kaplan-Meier 73 H7 fE7= .

331 BERIFRIESE PCI R STEMI BEFRRFGHXEH

1) COUNT iF4r5 PCI RJ5 STEMI B#H A R UG KK R

R COUNT PE/Ks B A7 704, HAhJoE F24 R 40 3 3% 180 (32.5%) %], Hrh 10 (5.6%)fi k4=
BRI REEFRARMEEIL 290 (52.3%)41, Hr 42 (14.5%) B K £ AHIET: HEEEFRARYA
3% 84 (15.2%) 51, Hr 28 (33.3%) I kKA LRI, EEFARL., BREEFARAMPELEERAR
LI B v S AR A7 E] 405l 877.50 (585.25, 1134.50) K. 812.50 (536.75, 1115.50) K i1 666.00 (231.75,
1029.75) K, ZRWE G FR X (BREEFRARY vs. L& A B4 Log Rank p = 0.003; HEEEHFAR
M vs. oE A R4 Log Rank p < 0.001; Wi EE A RA vs. 8L E IR A R4 Log Rank p < 0.001). i W,
3.

100F

S
- L
£ 4o — EERFR
20} p< 0.05 - BREEFRAR
! - HEFEERAR
00 . 360 . 660 . 9(I)0 . 12I00 . 1500
AFRE ()

Figure 3. COUNT score and survival curve of all-cause death
in STEMI patients after PCI

[] 3. COUNT 45 PCI Rjg STEMI BELEARTHER
HhZk

2) GNRI {745 PCI RJg STEMI B EH A R 15 116 &

R GNRI PR B E AT 2, Hh o8 77 A R4 353k 187 (33.8%) 1, b 10 (5.3%) % & Ak 4
RIFET.; BIEEFFA RS 90 (16.2%) 61, b 10 (11.1%)F1 kA& RAET; B EFA R EH
277 (50.0%)f1, 60 (21.7%)BI K EAFIET.. LEFRARM. BEEFRARHAMPELEERARA
F £ 3 dr 7 A A7 IR 1) 43 )24 813.00 (556.00, 1113.00)°K. 867.50 (583.50~1124.00)K 1 798.00 (479.00,
1097.50) K, HEEEFARAMBIMHAZR AT ¥ B L(EEEFRARY vs LEFRARA Log
Rank p=0.098; T HEEEHEARA vs. LE AR Log Rank p < 0.001; HEEFEFHEARA vs. B EE K
ANKH Log Rank p = 0.028). LI 4.

3) PNI iF4r5 PCI A J5 STEMI #H# ARG 6 R

FRHE PNI P8 g it AT o0 2, b I8 77 R 4H 2 5 3k 508 (91.7%) 1, Frh 60 (11.8%) 1 & A= 4=
RAET:; HEEEFRARAEH 46 (8.3%)6, o 20 (43.5%)BI K4S RIET . ToE F-A R AR+ EE
B IR AL R AR AN ) A 831.00 (551.50, 1121.00) KA1 516.00 (77.75, 938.75) K, ZERH it
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Figure 4. GNRI score and survival curve of all-cause death in
STEMI patients after PCI
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Figure 5. PNI score and survival curve of all-cause mortality
in STEMI patients after PCI
[ 5. PNI /43 5 PCI Rf5 STEMI B& £ E R TRIE FilIZk

3.3.2. &g PCI RfF STEMI BERRFGH COX 44R

¥ PNI PP U EE SR R, R WS RS (p = 0.074); 1E 2R SEm o] WL 54 RT3
JEFHP(p < 0.001). COUNT ¥4 & GNRI PF43 Gie U E LA Eik 2 o KA &, MRS AEZRES
Frh B 5 A RIS % (p < 0.05). L3 5.

1) H[H &K COX /4R

BREMMGER TR, EREFEFRREMRKEZES, FB. Sm. BE, BRERE. Wik,
FFAIKIE . Killip 20%% WRMRSE . DB S, DR EED . BEAES M ER . BEASERE . A B, e
fTHE. FAZANM TR MR, C-ROMER . UUEF. JRIER. S RHE R Hil =, R E R RN
fe =5 8. Gensini ¥4, GRACE 1F4). ACEI/ARB/ARNI. S-3Z/ABHITF]. #EFI R, BN, #
TEERL Aot B, PUAR R LIRS S R 1S #H % (p < 0.05).

2) Z[HFZ& COX i

b BIAEE KRR R ANTA G FE R IR RPN Z R RS, i p < 0.10 IR EHNE H
FARA, AR O, R FERR . MR RS S . 2R TS R L 5.
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Table 5. Multivariate Cox regression analysis of malnutrition scores and all-cause mortality
=5 EFFRIFSSEERTHEZER Cox VTS

ERARIES HR (95%Cl) p 1l

COUNT (E8:4r &) 1.290 (1.054~1.579) 0.013
COUNT (/s TEFRARAEASH)

REEHRIR 2.815 (1.068~7.423) 0.036
HREEFRAR 4.194 (1.255~14.010) 0.020
HEEFRAR 121.628 (7.774~1902.946) <0.001
GNRI (477 &) 0.942 (0.892~0.995) 0.033

GNRI (7328485 TEFA RIMENZSE)

BEEFRAR 1.802 (0.608~5.343) 0.288
HEEERAR 2.220 (0.958~2.144) 0.063
HEEFRAR 5.884 (1.321~26.197) 0.020
PNI (477 &) 1.016 (1.001~1.031) 0.031

PNI (72842 & TEFRARUANMENSFE)

HEERAR 2.277 (0.954~5.431) 0.064

HEEFRIR 9.293 (3.027~28.531) <0.001

E: HR: X&tb; Cl: EEKXIE,

3.3.3. EFRAIES . GRACE 4K BMI Bth% TER

1) AEE IR GRACE 4> & BMI 5 PCI R 5 STEMI 3 4 HFET X&) ROC #h£k LI
6. # 6, i GRACE PP BUB & e, X STEMI FE & A DRAE T RS AN (8 i T oAb i 4 . B 7RIk
AV R TAME R W25 20 . fEE RSV, COUNT A GNRI VE4- TR E = T BMI. 7 1
® 7.

2) WEFRIREVr 5 GRACE 1 &5 &M iy, ANEEFHIRE % GRACE 114 % STEMI
B A BT M TR E A 3T, b COUNT R4 6 TN 52T e . v L3 8.

Table 6. C-statistic of different nutritional status scores, GRACE and BMI and all-cause mortality of patients

3% 6. FEIEFIRAITS . GRACE K BMI 5B E£HAXETH C-%itE

Wy C-%tit i (95%Cl) p1E
GRACE 0.817 (0.766~0.869) <0.001
COUNT 0.706 (0.642~0.771) <0.001

GNRI 0.730 (0.672~0.789) <0.001

PNI 0.694 (0.630~0.758) <0.001

BMI 0.612 (0.543~0.680) 0.001

E: Cl: BAFIXH.
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Figure 6. ROC curves of different nutritional status scores,
GRACE and BMI

& 6. FRIEFIRAIES . GRACE & BMI /Y ROC phizk

Table 7. Identification and reclassification of all-cause mortality events for each score

#®7. ENSERARTEHHITHIAIFER A

P4y NRI (95%Cl) p1E IDI (95%Cl) p1E
GRACE vs. COUNT  0.370 (0.037~0.518) <0.001 0.145 (0.010~0.207) <0.001
GRACE vs. GNRI  0.330 (0.006~0.502) <0.001 0.152 (0.008~0.216) <0.001
GRACE vs. PNI 0.363 (0.046~0.533) <0.001 0.164 (0.016~0.237) <0.001
GRACE vs. BMI 0.330 (0.006~0.502) <0.001 0.152 (0.008~0.216) <0.001
COUNT vs. GNRI  0.085 (—0.031~0.150) 0.364 0.008 (—0.009~0.015) 0.545
COUNT vs. PNI 0.090 (—0.088~0.216) 0.364 0.019 (—0.006~0.041) 0.182
COUNT vs. BMI 0.185 (0.016~0.351) <0.001 0.047 (0.004~0.089) <0.001
GNRI vs. PNI 0.042 (—0.044~0.252) 0.545 0.011 (—0.004~0.050) 0.545
GNRI vs. BMI 0.148 (0.002~0.366) <0.001 0.039 (0.002~0.090) <0.001
PNI vs. BMI 0.101 (—0.081~0.163) 0.364 0.028 (—0.008~0.067) 0.364

e Cl: BiFIXIE.

Table 8. Discrimination and reclassification of all-cause mortality by GRACE combined with malnutrition
# 8. GRACE A& EFT R E R TEHHITHIAMEF 573K

W C 4iil & (95%Cl) p 1 NRI (95%Cl) p1E IDI (95%Cl) p1E
GRACE 0.817 (0.766~0.869)  Ref ref ref
GRACE + COUNT  0.835(0.788~0.882) <0.001  0.265 (0.052~0.439) <0.001 0.034 (0.007~0.114) <0.001
GRACE + GNRI  0.835(0.789~0.881) <0.001 0.192 (0.019~0.403) <0.001  0.009 (0.001~0.087) <0.001
GRACE + PNI 0.827 (0.778~0.877) <0.001  0.251 (0.037~0.388) <0.001  0.023 (0.002~0.094)  <0.001
vE: Cl: BfEXIA,
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4, e
4.1. ARG RS BRTHEXHRIR

AW BRI BAE FRRSIE X PCL RJG ) ST B m AL LIS 4 RAET TG . %522
FRE)—FP = AP PCI ARG STEMI (58 8 FRIRA B A D BE T 105 48 E 17 5 s R0 - T B R R A=
PRI ) e e R T R A BRR YT U7 R ACE BE TS . AT T =M i ANREERE PCI RJE 1)
STEMI i 554 4, 3F3k4T 7 th Azt a) 815.50 (531.75, 1115.50) K IBED . MAEME EF, ERNTINR S
FHEFRARNE N, LRAMEFRARYYS STEMI BEERIET4 BAX, NEEIFIREST STEMI
B A BT AR TN RS 7135840 GRACE 1143, {H5 GRACE ¥4 BE A mT LLER = FL il A

B RIE STEMI B HeEH Hil . RN FH, RIEAFNEFRREES, H 8.3%% 67.5%
EFHR VT RNAFRRERERAR . FEENE, Hp SRR R a1 8.3%% 50%. Fifi
EFRIIIEINE A RAORRMI R . BRSEFTRREW 206G — 8 MM, (HEAFEFREVE
IR B EHE TR I — B IR 2, =FE ARV ZAIAGAH BB, Zhu & ATERETTF R
b BFE A RIGE WAL, AR 7 E TR A 2002 (NRS 2002) & WA T (SGA)
FIVEA B B, RIIABC B hEEEIRAR  35.37%, HBEH I ELB1 = 2] 39.48%, Hr 65 &%
R HETEA R X B S [17]. Raposeiras 25 N AE SV e Bk Er A AE 38 T 50 B 8.9% %8 39.5%(1) 3
WP N EEEEFRAR7]. £E STEMI B IUA % W8 2R 5 TS (R 78t A AR S5 [18] [19]. {2
STEMI &3 B A A WL B A 1) 2 A& W E ZRR ST AR ot L. B RTZE IR R TAE @ s H oG B
FEA. BMI %65, HRRIRBEFHEFRARMIFEFEE . AHF 0 =R WE TR T br i E 5
J7AE, TR ABR ) STEMI 4T B S TR A TEA

AT R R IR E AR E IR BRI VRS STEMI B B8 FRIRAS . FERRANTAIRE T b, HEE
JERER 55 (BMI > 24 kgim?) 4] i s B 241 41.9%F1 13.9% . 7EIX 28 2 T 4 24— 38 40 A4l A
AN[FIFEFE (175 95 R B (COUNT: 61.5%; GNRI: 54.0%; PNI: 7.4%) . X FIFATLE I A b T B8 PR ARG A =4
B BEE R A RENRA LT, 78 Prausmiiller 25 A 7E .0 ) 2838 S L R B BMI FTE FR4R00
A, HATIE KBS FERAS PR TG 7 L BMI B =5[20]. Chien 45 AAE OB R A S T 78 b
YL BMI 5EFEAREFHAEBIEIR, EFA R IO R ONLE R TG 2 [21]. I HATHI45 Rk
F, LwEEREREGM, #RFEER SR EIRRE.

AT TR IAAS [ E FRRES VA P I E R A RS 5 PCI RS STEMI &35 14 AR T-AH G . 723K
MIIE 7, ARYE B S R A AR T A 4, ST 4R E R AR AP EEE R AR
el 24 T ARPE T . MRS FRR 2 4L Kaplan-Meier 73 #T, 78 =N FRIRAS RS vh 2y m) L2 v 2 3
BERARMAWTRHE S T LERARM. RIFRFEER Cox LR, AR TR, F%. BMI. BE
AR Killip 474 GRACE W4+ Gensini 1P/ 2 Fifgbrf Z K2 Cox /M, EEEFRAREN
BHE ARSI R (RSS2 R TR G BAEA 2 DA H T AR
£518[19] [22] [23] NIRIUE FRRSTES X PCI R S5 STEMI B33 2 RIET- I TRICR , 3A 144 T GRACE.
COUNT. GNRI. PNI A1 BMI 54 K3ET-F 1) ROC #14k, GRACE. COUNT. GNRI £l PNI 5%t 4: [
SETA — € T RE J1(AUC > 0.7), GRACE VF4rTiilIAE 715, BMI XA FEE TSR 2. N T K
FEFRIREVET & B Az GRACE 1T/t &AL T HA I T e 7, 78 TR 5IBA GRACE 1T
ST, BT E AL C-4iitE . NRI & IDI B3, %8 FIREIE BT GRACE 114>
FITF e 17, Horb COUNT $F4 Be % R i i . Mangalesh %5 A\ Raposeiras 25 A\ I 78 75 H 7 ALK
HER[7] [24].
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B 4%

AW B B = FE FRRES VAL TR EAE., Ga. MG SO S IH [ Bk LAt - 25 Y
TERAT AR, RIAE. & & BMIERFER Cox ¥ 5 AT HIE. 1E Janszky % At 70
R, FOAR R AT AR TR M R, AT T RS A IR T B i 1 U 8 R
BT T 0L, shREEEME. OUGEME T, A BT E S . ONLER . O RERERS 0
J15E[25]. {H/Z De Paola 2 N7 —TZZE 04T KL, = BMI 2O IUEAE B E R R &, (RE
BEFELTRE G AT BRI (R A BT AT 3 00 MU Rk e, AER Ik
RE B £ SR, 0T 2t Co UBE B IR T o /5 v 20 A PR S S AR SZ M S i, () At 2 Rt
I FR-10 TG T RAE ) K 42 [26]. Ghoorah %5 N K HE BMI 5 STEMI &3 SE TS 3 “U” AL5G
R, AT IERESRAKCE SOEA DG, 280 I 202 O i i s 2L ) fa B IR 2R s [FIRS BE AR AT RE 51 AT =
Mk BRI MRS MO MERFRREE, XWEEHSTE, Lt BMI /el (ki
1 STEMI FE3 (R R [27].  E AN Fo8 SEREE A BMI > 30 kg/m?, i & [ 52 SCHE s, AT
H BMI > 30 kg/m2ff] 3511 37 (6.7%) 1], W] Be A2 B T REA B R FEUR W BMI 5 Stk O WU SE 4 K] 5t
T2 ) “U” BISER.

37 & R NS A i s AR AR, A2 LS BB IE S A A B4R EER R, HRIRR
PR R E B RARARZ o AEE . KUR SRR R B AP 3 RN A 2 R 1 AR bR
YI[28]. Folsom &5 N K SAR LI 1 25 11 (09 N HF OB PR 6 %6 B8 151 [29] » Erstad 55 AR IR & B AE T N BE &
Pl e AR R I, A A2 B M R T BUNLE A 8 A FEK[30]. Memoli 55 A I 78 A I
FEAS AN K-6 A1 C B AR S[31]. Belinskaia 25 A\ T ¢ & BILIALIE 115 1 AEAE S0 H A B 4
RAEZFHR . PrEALIERI[32]. Bicciré 25 AfE STEMI 835t K B AR 1 E AN B 15U A9 S 6
T, ABATAAIX T R SR AR B MRE (R AR BT O D6 [33] . FEFRATTRUBE 78 HPARIE M K 3 Cox 7 b4
BRI, IS A E AR C RN E AT RS EE AR SE T RS IIAEC . MR REA 0 70X v] B ER L3
R RSB FE TR . SRR R AR AR &5 [ 32 5K

K JELE B H AT SRS AL E I R N R — . INNIRERE S5 T h ko R R A R
Je A fE . IR UG G RAE BB EEDTAR,  J=) s 28 0 s ML P R Tl e Rt R i o AR e e et g, 3
$5¢ Ji 200 FK BH A S A TR e SR I A T [ 11] o 6 VF 22 0F 90 R I oo UL B0 28 2 v L] /K - 2 5 e
LR OHUESE . CoVETERET K A RFE T XS 16 i1 [34] . Rossouw 25 A [R5 353 SR 78 CoOURE B 1)
HH, B AR R DA 5 BRI AR 3 A SR KUK [35] . {H27E Yousufuddin 28 NIHF 5 &K BL LDL-C > 100
mg/dL (12O IUEIZE B K IABE T TR AR, A AR A7 B ) BE K [36] « X 53 % RN AT AN ]« 7E Raposeiras
L NABTEEE ST S e B 27 G R A 90 v R AR L 3] 27K P 5 S A4 BRT BB T RAS (RO I A XU 3G A [ 7]
FERATW PR B T 2RSS 3, JET 40 T35 B BH [ B KF B, B IRI 2R Cox 43 #ir & D0 [ B K
SRR S A RIFE T RIS INAE G o A — LU FE 3R IX — 1210 ¥ R A W R R v T LSRR 45 At 5 5 () T3 fi
RIS KA 51— Le SO0 B 5 1) e AR B — 8 A i P 2 s a8 5 | A2 KK It R )BT BB T XU
B Hn[37] [38] [39]-

IR ELA P AR s RS E AL RER 4o [FIRE bR EL 40 M 2 2 5 Sl kR RE AL A P 2% R i 2 =
B AN . R AL R AR S KRR AL I FEVE 10 R 4%, Ak E SR Wbk B 4 et 50 Jk s A s
IR A K e AR, 2Pk 20 o] 28 56 B B R BEVE AT, A B TR K IR O K E
BELLA ZLAN AR T &, HJ2 CD8™ ™Y T 4 PRAEZN KB FEAE Ak A e 2] — e FRFERT, FFAa Il T IR CD8'T
1Tt WA TG A 4% PR i) 3 ik o AR AR A 30— 25 i R R IKI/E FL 401 Nafiez 28 NIAE 7 R B STEMI H 3 S bk
L4 B T B Tl 5 7 Lo URE 0 RGBS [41]  ZEFRAT T 5 i B 1 4 R0 1 4 ik B2 4 i T B AR R T 41
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%, [FIRFERERIER Cox 73t A BILibk L 400 Jf0 A1 5 A B e RIAE T GG I o o (EASBERA E X 8 70 22 37 2
HIT R 2R 51, FIRES STEMI B RIRCIRAS IR fo AR i B 8 97 A R SRR I S AR G DD REJRIR A 5% o

FTLVE H, BMIL 5 F R E e H [ A bk A R B PR ARy 5 S D URESE &3 A R TS AR,
AW TG THFRZE . E=FEIRIREVESH, COUNT P X T3l STEMI &4 )4 K 4L
TR RE /5%, GNRI BRI 2, XTI REER COUNT VF4 6 & LI (A A L A P[] e A pk L 4 i K e g
AW EEEA . GRS, K TEEEEIFRE, 1 GNRIFEARAT R —A K.

GRACE P73 Sk e ik 43 & A28 S G I 70 /2 TR, AE Rl AR 3 F vh PR I HE T A7 A I PR V7
7 SEUE PR SET KU TG o AEBRATT B T o AR A B 1 i T SRR TR0 A BMIL K T A7 4EL
5 H AR AR A AT PCIAR G I B TS 3%~8% K 4= 1 B AL T « AT H A e85 S LA K H R i S AR K
B R A STEMI EH BT FAF BB 1o RN IR A R PP 7T LA T GRACE X 1 i 4 Tl
JE RITENRE 770 BEEBATIA NS ABER) STEMI (3 BEAT & FRIRA VR4 A B T BEAS HE 0 53 AT fa s 73
2, RO EAER B . RN e S e — b, SR T nsm e . A NeE
BFHEFRRAEIVRIT T RE X4y 3 2 85 . COUNT VP4 ih BMIE . ol 25 3R, T ag 758 St
GRACE P/ e HUREF » BATA Y H5aE A Tl PR B 8 IR VP A

4.2. KIHRHRRYE

AWEFERIRIRYE: B, AR ROt TT, B ARRRR IR, SR AT BEAA RO iR 2
FRE PR UL A5 THE T I A HR, AHTFONMENERTTT, REEXTE FRA R B E AT E 5
T B ARS8 IR T TR 1 R CCE B UG KA AT B R T HUFANG R . SUa, AT ETA A
PRE T EENGN AR AR, FFRIEWM B ETREEZ

5. &g

1) EFRARTE PCI AJ5) STEMI i3 Hh ¥ /775 5
2) EIRARE PCI RJG STEMI &35 2 HFET: B SL F 1.
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