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A New Risk Score to Predict 1-Y ear Mortality
in Acute Non-ST Elevation Myocardial Infarction

Jin Hee Park'”, In Hyae Park’, Myung Ho Jeong"*, Sook Ja Lee"”, Soo Yong Jang"’,
Jae Young Ch01‘4, Hae Chang Jeongl’4, Ki Hong Leel’4, Keun-Ho Park]’4, Doo Sun Sim]’4, Kye Hun Kim' ’4,
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"The Heart Center of Chonnam National University Hospital, Chonnam National University Medical School;
2Departmem‘ of Nursing, Chonnam National Univeristy College of Nursing;
3Departmem‘ of Nursing, Chonnam National University Hospital;
‘Heart Research Center of Chonnam National University Hospital Designated
by Korean Ministry of Health and Welfare and Family Affairs, Gwangju, Korea

Background/Aims: Accurate risk stratification is important in the management of patients with acute myocardial infarction (AMI).
This study aimed to develop a new assessment tool for the prediction of 1-year mortality in patients with AMI, including
biochemical markers. The author developed a new assessment tool (new risk score) that takes biochemical markers into account for
1-year mortality in patients with non-ST elevation myocardial infarction (NSTEMI) and identifies the risk factors related to 1-year
mortality.

Methods: A total of 1,427 patients (65 + 11.8 years of age, 985 males) who were admitted to the Chonnam National University
Hospital with NSTEMI from November 2005 to March 2012 were retrospectively analyzed for score derivation. Multivariable
Cox-regression analysis was used to select correlates of 1-year mortality that were subsequently weighted and integrated into an
integer scoring system.

Results: Seven variables selected from the initial multivariate model were weighted proportionally to their respective hazard ratio
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for 1-year mortality; age > 65 years (2 points), N-terminal pro-brain natriuretic peptide (NT pro-BNP) > 991 pg/mL (1 point),
baseline left ventricular ejection fraction < 40% (1 point), high sensitivity C-reactive protein (hs-CRP) > 3 mg/dL (1 point),
glomerular filtration rate (GFR) < 60 mL/min/1.73 m’ (1 point), heart rate > 82 beats/min (2 points), and final thrombolysis In

myocardial infarction flow <3 (2 points).

Conclusions: In NSTEMI patients, our new score that incorporates seven risk factors accurately predicts the 1-year mortality.
Additionally, the biochemical markers hs-CRP, NT pro-BNP, and GFR are reliable predictors of 1-year mortality. (Korean J Med

2015;88:168-176)

Keywords: Myocardial infarction; Mortality; Prognosis
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Table 1. Baseline clinical characteristics and laboratory findings

olsiR QS T Con SAEA BRIl Balsh
11 hazard ratio (HR)2} 95% confidence interval (CI)S &7 A
st

chelsk 34 23 19 AFHE oSl thek Q1% HRol
wpe} 7} Qlabulet 7KEA S Rolsa 654] ol Lol 27,
40% vighe] LVEFE 17), S5 825 o]4te] a4 14,
60 mL/min/1.73 m’ u|9t glomerular filtration rate (GFR):= 1
A, NT pro-BNP > 991 pg/mL?] 7%~ 174 hs-CRP > 3 mg/dL
1A 14, % TIML 85 580] 3 wjgkel A9 2498
nofaheic,

2L oA

7] $J8}o] receiver-operating characteristic curveS A0

¢

wge 1 AGE Ao JAYS dFst

= o= HO

Characteristic (nG:rollg) 119) (ir:oullz)g) p value
Age, yr 643+11.8 74.0+7.3 <0.001
Male sex, % 920 (69.7) 65 (60.2) 0.039
Body mass index, kg/m2 24.7+3.1 232+32 0.005
Past history, %
Hypertension 695 (52.7) 82 (75.9) <0.001
Diabetes mellitus 415 (31.5) 53 (49.1) <0.001
Smoking 768 (58.3) 56 (51.9) 0.194
Dyslipidemia 80 (6.1) 5(4.6) 0.535
Family history of heart disease 88 (7.1) 3(2.8) 0.093
Prior myocardial infarction, % 78 (31.6) 4(22.2) 0.810
Prior percutaneous coronary intervention, % 89 (36.0) 7(38.9) 0.810
Laboratory findings
Hemoglobin, g/dL. 13.4+2.1 11.6+2.0 <0.001
Neutrophil to lymphocyte ratio 39435 6.2+5.6 <0.001
Glomerular filtration rate, mL/min/1.73 m’ 77.5+39.2 67 +83.2 <0.001
Troponin I, ng/mL 20.8+31.7 36.6 £ 64.0 0.013
Creatine kinase-MB, U/L 45.0+71.9 61.7+121.6 0.172
Total cholesterol, mg/dL 183.0+44.1 173.6 +£53.0 0.041
Low density lipoprotein-cholesterol, mg/dL 118.0+38.4 108.3£45.0 0.018
High density lipoprotein-cholesterol, mg/dL 422+11.9 39.6+13.2 0.011
High-sensitivity C-reactive protein, mg/dL 1.5£29 45+6.2 <0.001
N-terminal pro-brain type natriuretic peptide, pg/mL 2,832.8+6,306.2 12,452.5 +12,281.2 <0.001

Values are presented as number (%) or mean + standard deviation.

- 171 -



— The Korean Journal of Medicine: Vol. 88, No. 2, 2015 —

Table 2. Baseline hemodynamic findings

Table 3. Coronary angiographic findings

Characteristic (nG:rolljg 119) (irzul%g) p value Characteristic (nG:rollg) 119) (ir:ull:)g) p value
Hemodynamics on admission Coronary angiographic features
Systolic blood 131.3+£239 129.0+£272  0.334 Infarct-related artery, % 0.377
pressure, mmHg Left anterior descending 510(38.7) 39(36.1)
Heart rate, beats/min 76.8+15.6 88.0+18.6 <0.001 artery
ST segment depression 294 (20.6) 49 (45.0)  <0.001 Left circumflex artery 366 (27.8) 26(24.1)
on electrocardio- Right coronary artery 402 (30.5) 37(34.3)
graphy, % Left main 40 (3.0 6 (5.6)
Killip class, % <0.001 Number of involved coronary arteries, % <0.001
! 1,032(78.3)  39(36.1) One-vessel disease 604 (45.8) 28 (25.9)
I 145(11.0)  25(23.1) Two-vessel disease 448 (34.0) 37 (34.3)
I 121 (9.2) 39 (36.1) Three-vessel disease 267 (20.3) 43 (39.8)
vV 20(1.5) 5(4.6) Initial TIMI flow grade, % 0.283
Left ventricular ejection ~ 57.6£11.7 47.0+£13.8 <0.001 0 379 (28.8) 26 (24.1)
fraction, % | 63(48)  2(19)
Yalues are presented as number (%) or mean + standard devia- D) 466 (35.4) 45 (41.7)
tion. 3 410 31.1) 35 (32.4)
ol RS =4 wro] ek 7|28 Bkl ) ol Final TIMI flow grade (%) 0.032
sholr}. 275 Kb SPSS ver. 19.0 (SPSS Inc., Chicago, IL, 0 605 2.9
USA) B/ A2l 29k Agaks : oo 000
2 12 (0.9) 3(2.8)
3 1,297 (98.6) 103 (95.4)
Z af PCI, %
Balloon only 99 (7.5) 7(6.5) 0.696
I Bare metal stent insertion 154 (12.6) 30(29.7) <0.001
Ito] v]&) 9] Hat ddglo] w=9ra YA o) v|go| Dls'léﬁ-izlrlllting stent in- 1,064 (87.4) 71(70.3) <0.001
82w body mass indexi= lIwof A Sk AEHA $1od< Stent length, mm 23469 216+70  0.009
AS ARy oA 1EGT Fe o] fFHEC] =3 Stent diameter, mm 316404 3.08+03  0.029
CH(Table 1). Coronary artery bypass 5(0.4) 0(0.0) 0.523
graft, %

saA W * A 4% N HA)A hemoglobin->
[2oflA] QAL NIL ratio= TIxtollA] =9kt A 24281 &
] troponin [ Tl A #3k3 & S84 E3} LDL, HDL
2 [toll Al Wdth GFRE TItollA] o] QA Wkl <
0.001), hs-CRP2} NT pro-BNPO] &% 1o o] 1] 12
AN AA] F7HE o] ASATHp < 0.001) (Table 1).

skl 28 A3 Autsgl N4 98 =
5

SFl(p < 0.001), AA w0l A STEH L] 31742 kol A Wt

Values are presented as number (%) or mean + standard devia-

tion.

TIMI, thrombolysis in myocardial infarction; PCI, percutaneous

coronary intervention.

t}. Killip 250l A] class T-IVY] dfjgal= SkAR= T1to]| A]
o] wolth ARzl ZAA LVEF: 10| ]3] 1159
A FrelsHAl WkTHp < 0.001) (Table 2).
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Table 4. Clinical and angiographic predictors of 1-year mortality by univariate and multivariate analysis

Variable HR 95% CI p value Integer score assigned

Univariate predictors
Age > 65 yr 7.971 4.273-14.871 <0.001 -
Male sex 1.499 1.020-2.204 0.039 -
Baseline LVEF < 40% 4.981 3.265-7.600 <0.001 -
CPR before arrival 3.395 1.384-8.331 0.008 -
Anemia® 3.242 2.208-4.759 <0.001 -
Neutrophil to lymphocyte ratio > 3.03 2.044 1.374-3.042 <0.001 -
Hs-CRP > 3 mg/dL 3.550 2.295-5.492 <0.001 -
GFR < 60 mL/min/1.73 m’ 7.436 4.374-12.644 <0.001 -
NT pro-BNP > 991 pg/mL 12.071 5.820-25.036 <0.001 -
Killip class (III-IV) 5171 3.522-7.592 <0.001 -
Heart rate > 82 beats/min 3.849 2.618-5.659 <0.001 -
ST segment depression on electrocardiography 2.776 1.901-4.055 <0.001 -
Hypertension 2.723 1.752-4.233 <0.001 -
Diabetes mellitus 2.020 1.386-2.947 <0.001 -
Final TIMI flow grade 0 to 2 3.266 1.331-8.015 0.010 -
Stent type (DES) 0.361 0.236-0.553 <0.001 -
Stent length (> 28 mm) 0.960 0.931-0.990 0.008 -
Multi vessel 2.333 1.517-3.587 <0.001 -

Multivariable predictors
Age>65yr 4.700 1.600-13.807 0.005 2
Baseline LVEF < 40% 2.457 11.312-4.602 0.005 1
Heart rate > 82 beats/min 3.144 1.715-5.763 <0.001 2
GFR < 60 mL/min/1.73 m’ 2.471 1.080-5.654 0.032 1
NT pro-BNP > 991 pg/mL 2.923 1.210-7.061 0.017 1
Hs-CRP > 3 mg/dL 1.977 1.068-3.658 0.030 1
Final TIMI flow grade 0 to 2 4.320 1.273-14.662 0.019 2

HR, hazard ratio; CI, confidence interval; LVEF, left ventricular ejection fraction; CPR, cardiopulmonary resuscitation; Hs-CRP,
high-sensitivity C-reactive protein; GFR, glomerular filtration rate; NT pro-BNP, N-terminal pro-brain type natriuretic peptide; TIMI,
Thrombolysis In Myocardial Infarction; DES, drug-eluting stent.

*Anemia was defined as Hb < 13 mg/dL in males, Hb < 12 mg/dL in females.
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(p = 0.032). Bare metal stent A2 Mol A EQkTL drug- 0.005), cut-off2 A= Hr} 823] o]Ake] Alul=4~(HR 3.14,
eluting stent 4FQ]-2 I52o| 4] WFth Stent o= 11204 ¢ 95% CI 1.71-5.76, p < 0.001), GFR < 60 mL/min/1.73 m’ (HR
BHOXaL stent 2172 Mol Al o Z}QITHTable 3). 2.47, 95% CI 1.08-5.65, p = 0.032), NT pro-BNP > 991 pg/mL

(HR 2.92, 95% CI 1.21-7.06, p = 0.017), hs-CRP > 3 mg/dL
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(HR 1.97, 95% CI 1.06-3.65, p = 0.03), 3 u]qte] 2% TIMI
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450 +— Risk score

+ Age 265 : 2 points

* Baseline LVEF < 40% : 1 point

* Heart rate > 82 bpm : 2 points

* hs-CRP >3 mg/dL : 1 point

300 + GFR <60 mL/min/1.73 m? : 1 point
* NT pro-BNP > 991 pg/mL: 1 point

- Final TIMI flow grade < 3 : 2 points
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Number of risk scores

All cause of death at one-year (%)
~
&
s

No. 289 184 184 251 233 165 121

% 203 128 129 176 16.3 116 85

Figure 1. A new risk score to predict 1-year mortality in patients
with non-ST segment elevation myocardial infarction. LVEF,
left ventricular ejection fraction; hs-CRP, high sensitivity C-re-
active protein; GFR, glomerular filtration rate; NT pro-BNP,
N-terminal pro-brain natriuretic peptide; TIMI, thrombolysis in
myocardial infarction.
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