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Geriatric Nutritional Risk Index predicts clinical outcome in patients with acute ST-
segment elevation myocardial infarction undergoing percutaneous coronary interven-
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[ ABSTRACT] Aim Investigate whether the Geriatric Nutritional Risk Index (GNRI) , a combined nutritional score
based on serum albumin levels and the body mass index ( BMI), was associated with mortality in patients with acute ST-
segment elevation myocardial infarction (STEMI) undergoing percutaneous coronary intervention ( PCI). Methods
309 consecutive patients with STEMI undergoing PCI were prospectively enrolled. Results Patients were then divided
into two groups according to GNRI ROC; GNRI=94 or GNRI<94 were assigned a GNRI score of O or 1, respectively. Of
the 309 STEMI patients, 24 (7.74%) died in the hospital, and 15 (4.83% ) died during long-term follow-up ( median fol-
low-up time, 19.5(3~36) months). Compared with patients with a GNRI of 0, patients with a GNRI of 1 had significant-
ly higher in-hospital (16.7% vs 4.4% ; P<0.001) and long-term follow-up (23.8% vs 8.4% , P<0.001) mortality rates.
GNRI(HR 2.039, 95%CI 1.038 to 4.004, P=0.039) was a significant independent predictor of mortality in patients with

STEMI undergoing PCI.  Moreover, cumulative survival was significantly lower for patients with a GNRI of 1 compared
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with patients with a GNRI of 0 (76.2% vs 91.6% , log-rank P<0.001).

stratification of STEMI patients undergoing PCI.

B R C&hE 24 B Hh s A
R4 7 TR 2R An A JR T AR R AR
HUVRNEEL S R B E T . Lane %A 3R
HVE SR B 5 284 58 3l DK ok A B8 1 & e O i
EICT R AR,

DAFTR G PRAE 75 & B, 4 B2 5 R 3h ik A
VA7 ( percutaneous coronary intervention, PCI) J5 , &
HAREH S IERIRESICEEEMEA EmH
MG R A BB T R, X REEA
iR R R2RC R O E SR A R B0 g B,
AR SFEEEREAL, AN, ERARY
PCI J5 IR0 A8 A 2 ] Y 2 RAANTE 2

AR NE IR X +8 X ( Geriatric Nutritional Risk
Index , GNRI) 2l I =20 WLR #n (AR BT AE | B g
FIAR ) VR PPN S5 8 IR AN RO T i AU 1Y)
e T LIRS AR T LR 3R TR
A A, JE4GE T CONRI 5 HA S % T 1A 174
—REARE AR R AEVTAL GNRI X 20 ST B
AL U SE ( ST-segment elevation myocardial in-
farction, STEMI) &% #% PCLVAYT 5 A RO Il
B4 ey 22 S W AN (E

1 HwRITE

1.1 ®HRIET

IR WE P A B B AT A 1983 AT By 1975
FNMREATET FEFBENAFE R
ERAXREZRMETEZARTE, FTHA
HFREFHERERES, ARXNANAR T B
EHEMBELEN 12h AT ERE, OB EE
ERELPTHARTAU LW ELEBR(VI~V3 BH
2 mm)ST 467 1 mm UL B2 H 3 H & B9 &2 K L
HRHH, AFRERT FEFIERA L BEX
SESRR VR R B R B MR KR KT 30 K
R BB AR, GNRIYW FARENTHEETES
F A AR AR I e N A K BB AT R TN F,
1.2 #HRIHK

RHFRAN 2011 59 A £ 2014 4 11 A, #15#
ERKFE—MEER LW STEMI 12 h ##E % &
% PCL G IT(EIE B 324 i), A X B E & 15 1)
BAEWHR, L3 0 EHF B ERFEMAMTH, 10
| B2 b T PCI %k W3 a4k 20 ik ## %1 3 4 PCL 6

Conclusion GNRI appears useful for the risk

REZARDUKERFA, I AEZETEF RSB,
PlExABERAL, Hi, KK LN 309 F
S
1.3 HiERARAWE

M e A5 % A v I S R B R oY IR R 2
SMmA T FRAET R, BFNIKE 1 h AEATE
B EDTA X i & 4k & # fk ofn . 6 A 6 & *
(DC800; Beckman Coulter, Dublin, Ireland ) | & & &
B K5 B 3h i 4 AT % 4 (LH750, Beckman
Coulter Inc., Brea, CA, USA) | = 4 # Wk & % i 1T
¥ e s A KA AR AR (MPV) 28 B 3
Wy 2 45 A7, F ARG 60 min 7, B # AT E A
(ECO) e FAERHEANFREE K, B
ANBEJE 12 h WATA = 0 3h B A &, 6 ] Simpson 77
FEIHE A0 F G4 # (left ventricular ejection frac-
tion, LVEF)
1.4 FBRHBKEFHNEZEEERIBKTNIEST

B A B N\ i 3 8 % T 300 mg 7 & & [ 7
FC Ak A 300~600 mg By F o AEE AT A E, A FA
ZH,EHEEZT 70 Ukg iRERIKGES T £, 2
T AEEa Ib/Ma WHF(EZEIE) B EER
TE# R, B PCLFARA 0 A% F &l
W& RKIAT, AT R 288 50 fON B Fo i\ 25 4 i
B, REEPAE W ES N ENPCI A E
24 h 4648 hin il — ok, F 4B B A& I, PCL A
ARG, Bl B3 % 100 mg [T 8 IE 4k Fr 75 mg
FAMBENEERLG TR, AHKRH, TAEHEE
ZHRBAE CA,RAAREEED 9~12
AR %%,
1.5 BEiA

B R 7B E e A & o v 38 %
R, BAEMKHME (P L1955 MA) HaEk
B e ST SO B I KT R, WA, TR B F AR
AEEK R, EEL B EE S (major adverse car-
diac events, MACE) 8y 5 3. {£ [ 1 8] 5k [ 37 1 5] &
ABRCMER BRI ZER IENERE,
HEN M R T,
1.6 ZEANEFREIREBE X

F % GNRI # BN\ Be i 3% 15 89 fL v & 2 & {4
R E A & 5 i GNRI= 1.489x 3% & & & (g/
dL)+41.7x (LI B8/ BB AKRE), LAEH L
W i A8 1 PR AR T B A, SRR R B/ K
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MERERN 1, RAXFEEETENITH L —F
F A R 46 % (body mass index, BMI) % 22 kg/m* "’ |
i A & 1 B 4 GNRIL 77 #2 7 i ig b 22~ Rt H W
B, REERBEANREE (em) RERE
(ke) , M TEHIHEETLENE S S EF, B
MERSKREESS, EMESEH=2.20x4E (cm) -
0.04x 4 +64.19; & & 5 =1.83x 5 (cm) -0.24
X414 +84.88
1.7 SitZEHHh

HEF B RN xxs BOP (W FLE R E
25%~T75%) ., 1% J % 15 % J7 % 7 4, Kruskal-Wallis
XCHREM RS R ES B L RE, HE
A~ GNRI 4 % & Kaplan-Meier 81 %, Cox . ] K &
WAR T GNRLIF TN EH 2 HL TN
W, EEE BN R, BTG B R R A R
EENSELTHMNE FIHATRN, #EEF P A
<01y BABRZEETF, 20 AFR(F) HLRHK
2.8 (1U/L) &R & A (mmol/L)  ALEF ( pmol/L) . H
= B (mmol/L) M1 & & (g/L) 41 %0 8 4 A7 7,
B (%) . 8 % H it # (10°/L) .GNRI 4 %41 ( GNRI =
94=0;GNRI<94=1) A& F 440 (%)  AL4S &
B T(peg/L) Killip 4% ( Killip 4 %<2 % =0;Killip
4% =2=1) GRACE #2 (%), ¥ Lk 13 &
EREMNNE K E RN KA GNRL X J57 B9 4
B, RASHEEZ$ RRE(Pr=0.05), FiH 9
KM AR B, P P<0.05 #IA O R it F E L,
& J SPSS 18.0 4t it %k 1 ( Chicago, 1L, USA ) ¥F 4T #
& 47

2 & R

2011 4F 9 A & 2014 45 11 A, AT 37 5 B2 R
FAA A — B B e 0 JOE e ors 2O WU B 78 3 i
17 THEVIAESGY, 45 324 il STEMI 12 h N4%32 PCI
RN ABEGE, TEX SR REIRATHHE
BRAmdE, 15 B HERR . BRI, & A T 309
15 8 % Hirh 225 16 (72.8%) 7 GNRI 0 41, Horh 84
11(27.2% ) GNRI 1 4.,

2.1 PCI RJfF STEMI #£3& GNRI 4 ROC Bk K
NEBELKER

BATHE ABERT GNRI P43 T 42 R A6 T =5 3%
12 ik & T ﬁz S 1 S ( receiver operator
characteristic curve, ROC curve ) 78T, AR5 £ B F8 4L
15 R ALY (cut off) 1 94, 4R F i

0.705(95%C1:0.613~0.797 , P<0.001 ) , BB F4s
SEPESM R 0.513 F10.759 (& 1) . ¥ GNRI=94 1E
5 GNRI 0 41, 11K+ GNRI<94 f¥) # # /F & GNRI 1
A, WABFINRIELFFEMER 1 iR, 5 GNRI
0 A AHEL ,GNRI 1 4 B F 48 He (P=0.002) J
EIRIE(P=0.001) fw A, Killip 734 =2 W WL(P
<0.001) ,GRACE #¥/ 4 (P=0.002) ., GNRI 1 4
R I A A IR (P<0.001) , H ¥l = g BRI
(P=0.008) , G H [ EEREAL (P<0.001) , /& %5 B i 1R
FIFAR (P=0.007) , IfiL £ 25 11 K SRR ( P<0.001)
2T 40 i 43 45 9 £ 4% GRNT 0 4 & T+ & (P <
0.001) , ILEF 455 (P=0.038) (% 2) .,

% 1. STEMI £ PCI R/5 GNRI #FH H AR IR EL
Tablel. Baseline clinical characteristics by GNRI score

group in patients with acute STEMI after PCI

GNRIO# GNRI1#

oA (n=225) (n=sa) 7t P
(%) 57+12 62+13  0.642 0.423
BHIHI(%) ] 189(84) 61(72.6) 5.128 0.036
BRI [ B1 (%) ] 52(23.1) 25(29.8) 1.446 0.229
IR B (%) ] 117(52)  36(42.9) 2.045 0.153
WAL B (%) ] 134(59.5) 49(58.3) 0.086 0.958
W45 s (mmHg) 125+18 118+20 3.104 0.002
#79KE (mmHg) 77+13 72+12  3.444 0.001
DR (R/SY) 8013 7714 0.968 0.099
IF}%‘F{Z})?B%& 8(7.8)  10(19.6) 4.733 0.03
BMI(kg/m?) 26.0£3.6  24.0£3.1 4.077 <0.001
GNRI 102.0+7.2 88.0+5.7 15.7 <0.001
BT Y
FIEIVEAR[ (%) ] 225(100) 82(97.6) 2.235 0.127
SR TFEIFI(%) ] 223(99.1) 81(96.4) 1.337 0.248
Eg@%ﬁﬁu 210(93.3) 72(85.7) 3.548 0.06
ARB/ACEI[ (%) ] 208(92.4) 76(90.5) 0.109 0.741
ﬁiiﬁmﬁ“ 176(78.2) 73(86.9) 2.418 0.12
BBARPL[ (%) ] 220(97.8) 79(94.1) 1.657 0.198
EOEHMAE (%) 57.9+6.6 56.2+7.4 1.906 0.058
FEERBIIIRAE (%) ]
LET 14(6.3)  4(4.8) 0.238 0.626
HiT RS2 179(79.6) 55(65.6) 6.596 0.01
Il i 32 126(56.0) 35(41.7) 5.035 0.025
A AR Bl ik 143(63.6) 46(54.8) 1.991 0.158
GRACE $F4y 11729 131£26 -3.14 0.002
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% 2. STEMI £% PIC RF1R#E GNRI {53 S ALK =
LRI

Table 2. Laboratory findings by GNRI score group in STE-
MI patients after PCI

GNRIOZ GNRI1#H

i X P
H (n=225)  (n=84) /t

B x10°/L)  10.9+4.16  9.9+3.77  1.734 0.084
IWRES T4 ( x
mg MHFEC O So.085  1.69:0.87 ~0.784 0.434
10°/L)

P 4 %

Pt fi WITHEL ¢ 670408 7455384 1968 0.0
(x10°/L)

P2 1) H
$712Mﬁﬁx 10.55+1.34  10.35:1.37 0.944 0.346
(x10™/11,)
o7 W1 W 4 G
LAY B39 3 010078 13702127 -4.977 <0.001
BE(%)

ML (g/L) 140.58+17.75 127.69+19.48 4.759 <0.001

JLEF(umol/L)  80.86+25.74 93.07+77.47 -2.08 0.038
FREA (mmol/L)  5.18+1.70  5.19+2.32 -0.061 0.951
HM=ME(mmol /L) 2.09+1.63  1.56+1.32  2.664 0.008
BHHERE (mmol/L)  4.63+1.07  4.13£0.97  3.762 <0.001

% % g & A

2.89+0. 2.65+0.74 2.2 .02
(mmol/L) 89+0.85 65+0.7 05 0.028
B 3% [pFE b
SRR 0.94+0.24 0.86+0.23 2.731 0.007
(mmol/L)
5 23 4 /;
igﬁﬂﬂ}tﬂ%(w 270.05+£239.62 266.41+234.50 0.014 0.905
MESEA T(ue/L) 0262091 0.20£1.11  0.462 0.644
WURR B EE (U/L) 925.44+1333.85 715.06+928.22 1.33  0.185
23 VH =]
M@&Mﬁ@lﬁllﬁﬁgo%il%m 70.15+80.94 1.422 0.156
(U/L)
FEM (/L) 40.65+4.80 31.91+4.09 14.812 <0.001
100
80 -
T 60|
=
=
% 40r P<0.001
& AUC=0.705
20 95% Cl(0.613 to 0.797)
GNRI Cut off=94
0 1 1 1 1 ]
0 20 40 60 80 100

1-Specificity(%)

B 1. GNRI 53 fill PCI K/g STEMI E2& £ E LT XM
ROC Hh£k

Figure 1. Predictive performance of GNRI score in ROC
curve for all-cause mortality in STEMI patients treated
with PCI

2.2 GNRI 444X} PCI RJF STEMI 2E £ H
IE T T RS 22 i

55 GNRI 0 ZHAH I, GNRI 1 dAAF Bt T8
THE (16.7% 1 4.4% ,P<0.001) ; M {Bl3h, GNRI 1 2H
5 GNRI 0 HAH L, K IR DI FE T 3R 0 & T
(23.8% 1t 8.4% , P<0.001; &l 2) [ H 45 i 177 B 6] Ay
19.5(3~36)1H 1,

TSR f 2 A8 J A i, ABERT GNRI 343
(1 b 0) M2 AE T3 04 E 2300 - (HR 2.009,
95%CI 1.246 ~3.520, P = 0.005; HR 2.039,95% CI
1.038~4.004,P=0.039) , FLT- ) H Al 2 A% &
SE TR PR 2 48 i (HR 1.138,95% CI 1.055 ~
1.226,P=0.001) 2.0 % S 15340 (HR 0.96,95%C1
0.925~0.996,P=0.03) W58 T(HR 1.19,95%
CI 1.014 ~ 1.396, P = 0.033) fl GRACE 143 ( HR
1.04,95%CI 1.025~1.055,P<0.001) (£ 3) .

P<0.001

25r 23.8%
P<0.001

Il GRNIO

201 I GRNI 1

16.7%

9
= 15
g
S 10
=

5

0 \Y

N\ B\
\(\’\(\059 s‘0\\0\1“
e ®
\’0(\(3'

[ 2. GNRI 0 470 GNRI 1 £8#:3 PCI #J STEMI £ Bt
RTERMKHARIHIETE

Figure 2. In-hospital and long-term follow-up mortality in
GNRI 0 and GNRI 1 groups in STEMI patients treated
with PCI

2.3 GNRIES AT PCI RfF STEMI BE 4T
g b A

IEAN  FHXT T GNRI O 48, GNRI 1 4341
BRI R I R (76.2% 1 91.6% ,log-rank P<
0.001;& 3)
2.4 GNRIiE44r4%t PCI RJfF STEMI B#& MACE
Sap=A

GNRI1 AR 2RI T- B E I &
(16.7% 1 4.4% ; P<0.001) , Be &4 RIFET- H4l i 3%
THE (9.8% L 4.0% ; P<0.001) , A 5 5 Y M 1L % A=
H(5.9% [t 4.4%) Wi 155 F 14 K AR (2.4% L
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0.4%) FAMIMNAS 82 (2.4% . 1.9%) , {H 7 20 [
ZERTG T2 X (P>0.05) , W64 6] 15 & O LR BE

% 3. Cox MR E rh L - HH X BRI B FE R

KAEFIRT R H 2R (P>0.05) (£ 4)

Table 3. Independent predictors of mortality in the Cox proportional hazard model

5 A HRZE T EASEy v

HR 959%CI P HR 95%ClI P
RIS 1.035 1.011~1.059 0.004 -
LR i S 1.001 1.000~1.002 0.025 -
IREA 1.196 1.064~1.344 0.003 -
LT 1.004 1.001~1.007 0.003 -
Hih =g 0.752 0.587~0.963 0.024 -
MerEH 0.988 0.976~0.999 0.041 -
2T 253 T R 1.32 1.080~1.612 0.007 -
EE ) 1.121 1.057~1.190 <0.001 1.138 1.055~1.226 0.001
GNRI 4340 2.009 1.246~3.520 0.005 2.039 1.038~4.004 0.039
A E RS8R 0.946 0.916~0.978 0.001 0.96 0.925~0.996 0.03
WA T 1.376 1.181~1.604 <0.001 1.19 1.014~1.396 0.033
Killip 23+4% 4.192 2.278~7.715 <0.001 -
GRACE 4y 1.019 1.010~1.027 <0.001 1.04 1.025~1.055 <0.001
e 100 GRNI 0 ——GRNIO
g T T e
= GRNI 1 ;
z oor AT FEEM TR LT . (1) GNRI K PE 7 &
S 40t H A HIET W T GNRIFAMEGR A 5 (2)
2 ol Log Rank=11.20,P=0.0008 Bl 75 8% H B AR 4 5, GNRI PE23 AH X SE T 1Y
: o b SR e, JEL 0 T 23 FFL 08, FL 2 0 L
9% 10 20 30 40 FEFE PCI A J5 £ 35 1 0T U I IR 25 =y 45 22 %% VI AH

Follow-up months

& 3. £ A Kaplan-Meier 4 77 4> #7 Xf GNRI #F 4 5 A B9
STEMI E£ZEHITHH

Figure 3. Kaplan-Meier survival analysis using the GNRI
score group in the STEMI patients

% 4. STEMI £ PCI R/F1R#E GNRI 5 5 4H/5 MACE
B & E 2

Table 4. Major adverse cardiac events by GNRI score group
in STEMI patients after PCI

4 4
WiH GNRIOZH GNRI1#H

(n=225) (n=84)
W[ (%) ] 10(4.4) 5(5.9) 0.583
TEBESET [ (%) ] 10(4.4)  14(16.7) <0.001
A DNAEFEL (%) ] 3(1.3) 0(0) 0.288
BESMET-[ il (%) ] 9(4.0) 6(9.8)  <0.001
i 1t A5 A [ (%) ] 1(0.4) 2(2.4)  0.122
A EEB(%) ] 4(1.9) 2(2.4) 0.732

55 (3) HEJM GNRI f1If PR FTIAR 70 b 38 4038 1 X0
FIEAS B S0 %) XU T,

2005 4F, Bouillanne 25" H ¥k 4[ti T GNRI 1
Sh I 2 A 8 A e JRUIRS: 1B T S5 A7 20 1 v A 1
TH, i@ X T 4 908 55K, £ 5 REG
(GNRI<82) , H i X% (82 < GNRI<92) ik XU
(92<GNRI<98) . L (GNRI>98) , T2 LT
PIBFFEH R T GNRI (IG5, B 92 5% 98, FEAC
WFoE b, AT ROC M 26 Je 298 38 BT 5
GNRI eV S B R 94, 19 4 1] 8 25 I AR 465 = 38 s
SRSET R T W W, 0] 58 B AR B R A 5T R
H AT LDV IE R 3 B A R SRR T AR, AN
LRI R TR0 1 B R s R 3, (AL G AR R ok
JEIE 1 B E S R, 7E X ST, GNRI< 94
(GNRI 1 41) 5 GNRI>94( GNRI 0 20 ) AH Lt , W5 £ 1]
{14 1o I B PR R R 0B | 25 5 GNR1< 94
(GNRI 1 2H) HA W47 Ay I e O R 48 il LA K S AR
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F14) I 225 5 s 8 1 L 30 7 A0 il = TR K, (HL i R &
U FL I O — T IR 97 % GNRI<94 (GNRI 1
) BEEAR, AR T B — 25 0T 5% 8 il
PSR IT RN, B TEIR YT IR AR 43 T A L 16
SAPS (PRI 575

— SO P AERE M B BT R R R B 8 R
FERET RS FEHUE A R FEURE AN E M
FET-RIEIN . DARTAIAFFEIA N, RAE AT e {2 it 4y
F AR i B P o R e R o B BT A
AN RAEB ] IR IR, X P Fh 485 JL AR T g 3
FA-REm B TR R, MR TR 20, X
FACL T LA Rt B 70 045 3 0 R 2 PP Rl Y
ARWFFTH, A Sk O U R 3 e R TR
(a7 FE I PR 5K GNRT Al 37 456
SR P 5 E BT 20 BE A 3G RT R R AT Y 4
T RL AT E RN BB R N, R AR 5T
IR EHEVEAL

FERXIRFFE Y, A BERT 20t O IR B £ 33 57
A BL LA 5 T LA 89 i a0 1 A5 BT 92 (12,29 ) 2
(HEAT 5 MT AL % BT BRI A&
F IURE 780 o7 T 0 £ P i A T 59T (29.8% ) 7
X FE SRR, AT GNRI BBy, 3% 2 B4 A
Wit 1 3% KRS 48 20 ( nutritional risk index,
NRI) | PR Ry 33 A 4F 4 26 1T REAS 6038 o3 A0 1k
H, GNRI & ILVE A FAE Sy N IR 2 1 B 240 20 A
SRS AR 0 B Y B AR S AR S 2 A
FEAE X FE 80, GNRI C W R IEE W EF AR S
BT R—S 8 A& H s BMIYY |t a]
Al 1B B TR DL, P29 E 2 4GB T GNRI 3T
OyXT AR B I ROREN T R SR T R 0 B
ARG T AAE , X ST, #278 GNRI /&
TS 2O U PE B 3 S SR R A 8 TR
11T GNRL 43I0 it (9 B0 5 5 N RO A Be i I sE T
REKWBRICT R A FUG N R, EAK, FEH
— T 5 ok I8 0 LA K 58 28 SR R 0 1 9 1)
A fk, I — I E GNRI VR A —AN47 F 08 37 3T
Al T ELAS PRSP [ T 228 B IR

ARWFFA IR R 1 58, A58 & — A~/
(R ERL PP WL ZE M BA B B 5T, T3 76 R 0 B R, —
SENHITE IR 2R F AT RS B Y ST AR
WFE ANBEZ I P LA 7T BE 5 05 7 A RER 58 25
WA, HE B AR — APk, B AR
PEAG T B A BE BT A9 — Uk GNRI, I 3% A Al H AR
fb. S50, BMI IE 3 S8 K I B A T R S R4, 8
FRANK, T [ 53R H AR AR o 2 170 S8 A 1T

PN A e AR 22, GNRI A A] A T 3RATTHY
ST

B AR E IR AN R 2 kO WU AE R T
PREE R 22 TR IR 2R, R 7R A B I ] RE 5 2878 77
SCHF R X E IR A BB 2O VR AE (5
PEATEFREAL , LU st FOl PRES SR

[ &% 30K ]
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