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Value of TIMI and GRACE score systems in predicting in-hospital events in Chinese patients with non-ST-
segment elevation myocardial infarction
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[Abstract] Objective To evaluate the clinical value of thrombolysis in myocardial infarction (TIMI) and global
registry of acute coronary events (GRACE) score systems in predicting the risk of in-hospital events in Chinese patients with
non-ST-segment elevation myocardial infarction (NSTEMI). Methods Patients with NSTEMI admitted to the Department
of Cardiovasology, Renji Hospital, Shanghai Jiao Tong University School of Medicine between Jan. 1 to Dec. 1, 2017
were consecutively enrolled. The end-point events were in-hospital mortality, reinfarction, heart failure, cardiac skock,

and sudden cardiac arrest. Patients were scored by TIMI and GRACE score systems on hospital admission, and receiver
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operating characteristic (ROC) curve was used to evaluate the value of the two score systems and the combination of both in
predicting in-hospital events. TIMI score was used to screen all the patients, and the TIMI medium-risk patients were further
divided into GRACE high-risk subgroup (GRACE score=140) and GRACE non-high-risk subgroup (GRACE score<<140).
The incidence of in-hospital events was compared between the two subgroups. Results A total of 232 patients were included
in this study (163 males and 69 females, with an average age 66.1 years and 95% confidence interval [ CI] 64.6-67.6 years).
TIMI score grouped 69 (29.7%), 142 (61.2%) and 21 (9.1%) patients into low-, medium- and high-risk, and the incidence
rates of in-hospital events were 14.5% (10/69), 24.6% (35/142) and 33.3% (7/21), respectively. GRACE score grouped
41 (17.7%), 85 (36.6%) and 106 (45.7%) paitents into low-, medium- and high-risk, and the incidence rates of in-hospital
events were 7.3% (3/41), 11.8% (10/85) and 36.8% (39/106), respectively. GRACE score and TIMI score both demonstrated
good discrimination and GRACE performed better for in-hospital events (area under curve [AUC] 0.81 vs 0.62, P<<0.001).
Further subgrouping the TIMI medium-risk group, we found that GRACE high-risk subgroup had significantly higher
incidence rate of in-hospital events than the GRACE non-high-risk subgroup (38.2% [29/76 ] vs 9.1% [ 6/66 ], odds ratio
6.2, 95% CI 2.4-16.1, P<<0.001). Combination of TIMI and GRACE scores improved the predictive value of in-hospital
events (AUC=0.71, 95% CI 0.65-0.77), with a favorable higher positive predictive value than that of TIMI or GRACE
score alone (37.1% vs 33.3% and 36.8%). Conclusion GRACE score has better predictive accuracy than TIMI score in
Chinese NSTEMI patients, but sacrifices simplicity. The combination of GRACE and TIMI scores is an easy and effective
discriminative tool in predicting in-hospital events in Chinese NSTEMI patients.

[Key words] non-ST-segment elevation myocardial infarction; China; risk score; in-hospital events; coronary stenosis
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2 #® R

21 A& LEIRIZWEN ACS 1 659 ] i
H, A 261 FIAVESEE TR B9 NSTEMI 5. 4
Bl PRECHE B AR 10 29 il i3, B Bgm A 232 B4
A NSTEMI iZ Wi i 2 (&1 1) o 232 {5l NSTEMI
BEF, B 1634 (703%) . 20694 (29.7%) ,

SRS 66.1 (95% CI 64.6~67.6) %, 153 i
(65.9% ) A =i w8, 76 191 (32.8% ) A KK
JEE, 121 (5.2% ) A mAgIAES, 90 ] (38.8% )
g s, 44 1 (19.0% ) B BE 1A O LA
FOHE L 42 ] (18.1% ) A AT 4 B s iR sl Bk v A
( percutaneous coronary intervention, PCI) J&J7 52
(1) . 5 GRACE B\ " A 1L, ABFFE 005 ¢
Fef B (70.3% vs 66.5% ) , BEAEL UREAE %& A=

R (19.0% vs 32.0% ) , BEEMRIMGE (5.2%
vs 43.6% ) FIEIHHEARS (8.6% vs 43.7% ) KL
I,

|ACS patients enrolled n=1 659 |

¢—>| STEMI patients n=1 004 |

| NSTE-ACS n=655 |

¢—>| Without troponin change n=394 |

NSTEMI patients with
elevated troponin n=261

Data missing n=29 |

| Eligible patients n=232 |

In-hospital events n=52 | | Without in-hospital events 7= 180 |

—>| Death n=2

——| Reinfarction n=2

—»| Heart failure n=50

—>| Cardiac shock n=4 |
5 |

—»| Sudden cardiac arrest n=

1 ARMENAREE
Fig1 Flow chart of study participants enrollment
STEMI: ST-segment elevation myocardial infarction; NSTE-
ACS: Non-ST-segment elevation acute coronary syndrome;

NSTEMI: Non-ST-segment elevation myocardial infarction

% 1 NSTEMI BEELER
Tab 1 Baseline characteristics of NSTEMI patients

N=232
Characteristic Data Characteristic Data

Demographic Cardiovascular history 7 (%)

Male n (%) 163 (70.3) Myocardial infarction 44 (19.0)

Age (year)" 66.1 (64.6, 67.6) Angina 95 (40.9)
Objective measure” Percutaneous coronary intervention 42 (18.1)

Heart rate (min ') 76.5(74.8,78.1) Coronary artery bypass graft 6 (2.6)

Diastolic blood pressure (mmHg) 77.5(76.0,79.1) Heart failure 9(3.9)

Systolic blood pressure (mmHg) 138.9 (136.4, 141.5) Ischemic stroke 31(13.4)

Hemoglobin (gL ") 131.8 (128.9, 134.6) Hypertension 153 (65.9)

Platelet (L', X 10°) 210.3 (202.2,218.4) Hyperlipidemia 12 (5.2)

C-reactive protein (mgsL ") 12.9 (9.2, 16.5) Diabetes 76 (32.8)

Brain natriuretic peptide (ngeL ") 296.7 (231.1, 362.2) Smoking 90 (38.8)

Serum creatine (umoleL ") 106.0 (87.7, 124.3) Renal insufficiency 20 (8.6)

Blood glucose (mmoleL™") 6.7 (6.3,7.1) Risk score®

Triglyceride (mmolsL ") 1.9(1.7,2.1) TIMI score 3.1(3.0,3.3)

Activated partial thromboplastin time (s) 28.8 (28.1,29.6) GRACE score 139.9 (135.2, 144.6)

CK-MB (UL ™) 32.4(27.4,37.5)

Creatine kinase (UsL™") 321.4 (246.7, 396.0)

Left ventricular ejection fraction (%) 59.1 (57.8, 60.5)

Left ventricular end-diastolic volume (mL) 47.4 (46.3, 48.4)

*: mean (95% CI). | mmHg=0.133 kPa. NSTEMI: Non-ST-segment elevation myocardial infarction; CK-MB: Creatine kinase-
myocardial band; TIMI: Thrombolysis in myocardial infarction; GRACE: Global registry of acute coronary events; CI: Confidence interval
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A BN IR R AR08 73% (3/41) . 11.8%
(10/85) 1 36.8% (39/106) . fH 15 1 & i) 2,
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s G R E BN R A R RIS R X
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A3 T B N IR 0 A, 25 SR B OR TIMIPE 43
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M (TIMIPE5r AUC 4 0.62, 95% CI0.55~0.68;
GRACE ¥ 4 AUC H 0.81, 95% CI0.76~0.86) ,
GRACE - 43 i 715 HY b TIMI 43 55 4 %) F ) 6 /7
(P<0.001) .
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12 R ™ 8 AR B Pk . TIMI T 43 v & A 41
1 GRACE P43 5 fa 4l F & 2 S0 A8 1 & B
KEF LG E X [21.0% (33/157) vs 20.7%
(38/184) , P=0.934] , ROC Hh£k 1Al &5 5401,
TIMI F1 GRACE #4352 78 H 6 22 5299 748 1) 1
M (TIMIPESr AUC 9 0.54, 95% CI0.44~0.63;
GRACE 143 AUC 4 0.60, 95% CI0.51~0.70)

2.5 TIMI 5 GRACE #4548 45 & & ) 2 g 1 44
TR ME AE 142 ) TIMIPE i fa s v, A
76 925} GRACE 1143 5 f& H &, 66 B1IH 25 h
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16 TIMLPE 3 & 4 1, GRACE 4> & 16 IV
20 A g PN R XU 24 52 GRACE 14338 & 16 W 4H
BN 6.2 75 (382% (29/76) vs 9.1% (6/66) ;
OR=6.2, 95% CI 2.4~16.1, P<<0.001) ., TIMI
VE4 v A5 A1 A e 9 S 1 AR RS b 3R R R
GRACE P43 51 1 W20 19 52 9 =R 4 IXU: 5 TIMI 3
Iy TEAIARL [38.2% (29/76 ) vs 33.3% (7/21) ,
P=0.920] , T1fii GRACE ¥4} %5 & 37 40 /Y Be N
S XU 5 TIMI P 538 A 2H AR AL [9.1% (6/66 )
vs 14.5% (10/69) , P=0.498] . ¥ TIMIiT 43 5
GRACE P¥-43-45 45 T 5 P9 =842 1 & A AU, RPHy
TIMI VTS = fE2H 5 TIMI 343 &2 FP i) GRACE
S fE WA I GH, Z BN R A
RAFRIHINE ( AUC=0.71, 95% CI10.65~0.77 ) ,
I HHELBHHERINE (37.1% ) &F TIMIEF (33.3% )
1 GRACE 143 (36.8% ) , WL 3.

3 3t 8
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suppression using integrilin therapy trial, PURSUIT )
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T SRR S KA AR A O JES5 1) PR T v T AR,
AU P43 2 PEAf NSTEMI S5 4 1 3 I AL %) e o
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Tab 2 Comparison of baseline characteristics between GRACE high-risk subgroup and GRACE non-high-risk

subgroup in TIMI medium-risk patients

GRACE high-risk subgroup

GRACE non-high-risk subgroup

Index P value
N=176 N=66
Admission indicator®
Age (year) 74.1(72.2,75.9) 61.3 (59.0, 63.7) <0.001
Heart rate (min ") 77.6 (74.6, 80.7) 75.3(72.5,78.1) 0.269
Diastolic blood pressure (mmHg) 74.8(71.9,77.7) 81.6 (78.8, 84.4) 0.003
Systolic blood pressure (mmHg) 136.0 (131.4, 140.5) 146.0 (141.1, 151.0) 0.001
Hemoglobin (geL ") 121.6 (116.9, 126.4) 138.5(134.2, 142.9) <0.001
Platelet (L', X 10%) 196.8 (182.1, 211.5) 221.9 (206.0, 237.7) 0.022
White blood cell count (L™, X 10%) 7.4(6.8,8.1) 7.8(7.2,8.3) 0.417
Alanine aminotransferase (UsL ") 23.3(19.2,27.5) 30.6 (24.6, 36.7) 0.045
C-reactive protein (mgeL ") 19.0 (11.1, 26.9) 4.0 (2.0,6.1) <<0.001
Brain natriuretic peptide (ngeL ") 453.8 (309.7, 597.9) 146.8 (107.6, 185.9) <<0.001
Total bilirubin (umoleL ") 12.5(10.8, 14.1) 12.1 (10.6, 13.6) 0.725
Serum creatine (umoleL ") 112.2 (89.6, 134.8) 102.5 (58.7, 146.4) 0.686
Blood glucose (mmolsL ") 6.9 (6.0, 7.7) 6.5(5.8,7.1) 0.498
Total cholesterol (mmoleL ") 4.5(4.2,4.7) 4.9 (4.5,5.2) 0.047
Triglyceride (mmolsL ") 1.7 (1.4,2.0) 2.2(1.8,2.7) 0.036
Creatine kinase (UsL™") 335.4 (165.3, 505.5) 236.6 (179.3, 293.9) 0.275
Activated partial thromboplastin time (s) 28.8 (27.1,30.6) 29.2 (27.6, 30.8) 0.758
Left ventricular ejection fraction (%) 56.5(54.0, 59.0) 61.9 (59.8, 64.1) 0.002
Previous history 7 (%)
Myocardial infarction 13 (17.1) 11 (16.7) 0.945
Angina 32 (42.1) 24 (36.4) 0.485
Percutaneous coronary intervention 12 (15.8) 12 (18.2) 0.704
Heart failure 7(9.2) 0 0.015
Ischemic stroke 16 (21.1) 6(9.1) 0.049
Hypertension 51(67.1) 48 (72.7) 0.467
Hyperlipidemia 5(6.6) 2(3.0) 0.452
Diabetes 29 (38.2) 25(37.9) 0.973
Smoking 20 (26.3) 30 (45.5) 0.017
Renal insufficiency 12 (15.8) 5(7.6) 0.133

* mean (95% CI). | mmHg=0.133 kPa. TIMI: Thrombolysis in myocardial infarction; GRACE: Global registry of acute

coronary events; CI: Confidence interval

3 TIMI 4. GRACE iF5 RAEES TN AEHHNE
Tab 3 Predictive value of in-hospital events by TIMI score, GRACE score and the combination of both

% (n/N)
Index TIMI score=5 GRACE score=140 TIMI score=5, or TIMI 3-4 with GRACE =140
Sensitivity 13.5 (7/52) 75.0 (39/52) 69.2 (36/52)
Specificity 92.2 (166/180) 62.8 (113/180) 66.1 (119/180)
Positive predictive value 33.3(7/21) 36.8 (39/1006) 37.1 (36/97)
Negative predictive value 78.7 (166/211) 89.7 (113/126) 88.1 (119/135)

TIMI: Thrombolysis in myocardial infarction; GRACE: Global registry of acute coronary events

AHFE 4 E NSTEMI B 2% 201 1 TIMI 3
43 F1 GRACE P4 a4 J2 i id M. pFoe 2 R &
I GRACE 1143 % Bt N 4 AR 4 i i A1,
1M TIMI 43 Al g2 — o m fa /& o )2 b s
2, AT 2 B I Aty ok 2 0 2 A e N SR P XL
B REAEXTE IR ARt RIS IS H . T
[ A —3 Xt 104 619E ST BedA 5 ACS fB & 1 JH A i

SR, REHHRE (64%) P TIMIPES432
fio, (ARERIEE (60% ) Bl o) — R 73 )2 ——2¢
HE. ERVG ZEERR AN AL BR O IE M 2% ( Cheshire,
Merseyside, and North Wales Cardiac Network;
CMNW ) PESMTE R R L " . AP %W, GRACE
T IX BI6E S35 T TIML T4y, Bk, GRACE T
AN X S F e i — R G R TAr
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AN ] RUBS: B 3 28 458 % 95 s 100 ) 104) 990 3000 45 g
AN—FAHEZMIEH. 5%, OCIEEYIRED T &
7E TIML W 43 & 48 th A 381K, 1) 7E GRACE 1Y
SRGFRRE B Wik, ARSI
A B R WLES 8 3 5, GRACE 314328 139.9
(135.2~144.6) 4y, GRACE PEOMESEL 5 17.7%
(41/232) , {54 29.7% (69/232) Ky H & i T
TIMIIFAHR G (<243 ) o HIR, TIMIESr &
B IF R A TS = f BB BRI, WL %
ORI FI ST Ml 22, 113X LE #8411 75 7F GRACE
SRRSO = KRBT AN T TIMI BT
R fE AR, &P TIMI PEJr v G R I Be N 3
1 e RS FE R R, TIMIPE A a2l A 53.5%
(76/142) Jy GRACE V41 i fa i &, BE N FH1F A&
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