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Methods: We analyzed 5,249 diabetic patients who enrolled in the Korean Acute Myocardial Infarction Registry from November
2005 to March 2013. The patients were divided into three groups according to their blood glucose level at admission; Group I:
hypoglycemia (< 70 mg/dL), Group II: normoglycemia (70-140 mg/dL) and Group III: hyperglycemia (> 140 mg/dL). We assessed
in-hospital mortality and the major adverse cardiac events based on blood glucose levels at admission.

Results: The mean age was older in group I at 72.6 + 11.0 years compared to 71.3 & 10.7 in group I and 70.3 + 11.1 in group III (p <
0.006). A total of 344 patients died during hospitalization. In-hospital mortality was higher in group I at 12.9%, compared to 5.2%
in group II and 6.8% in group III (p < 0.006). Multivariable logistic regression analysis determined that the independent predictors

of 1-month mortality were age, Killip class III-IV, cerebrovascular disease, chronic renal failure, acute renal failure, cardiogenic
shock, ventricular tachycardia, ejection fraction < 40% and hypoglycemia in admission. The mortality rate at 1 month was
significantly higher in group I compared to group II (odds ratio [OR] 3.571; 95% confidence interval [CI] 1.465-8.705, p = 0.005)
compared to group II and group IIT (OR 4.088; 95% CI 1.757-9.511, p=0.001).

Conclusions: Hypoglycemia on admission was an important predictor of in-hospital and one-month mortality in AMI patients with

diabetes mellitus. (Korean J Med 2014;87:565-573)

Keywords: Myocardial infarction; Hypoglycemia; Prognosis
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Table 1. Baseline clinical characteristics

Group | Group II Group 111
<70 mg/dL 71-139 mg/dL > 140 mg/dL p value

(n=93) (n=1262) (n=3,894)
Age (yr) 72.6+£11.0 71.3+£10.7 703 +£11.1 0.006
BMI (kg/m’) 23.7+32 241+33 242 +3.1 0.295
Mean blood glucose (mg/dL) 49.0+16.7 1152+17.1 228.1 +£92.0 0.001
Female gender (%) 43 (46.2) 432 (34.3) 1,403 (36) 0.056
Atypical symptom (%) 32(35.2) 293 (23.4) 813 (21.1) 0.002
Previous AMI (%) 11(11.8) 117 (9.3) 370 (9.5) 0.718
Previous PCI (%) 7(7.5) 106 (8.4) 311(8.0) 0.879
Previous CABG (%) 1(1.1) 18 (1.4) 50 (1.3) 0.909
Dyslipidemia (%) 19 (20.4) 196 (15.7) 539 (13.9) 0.079
Hypertension (%) 65 (70.7) 895 (71.2) 2,527 (65.1) 0.001
Current smoker (%) 40 (43.5) 641 (51.4) 1,925 (49.9) 0.286
Cerebrovascular disease (%) 10 (10.8) 129 (10.2) 384 (9.9) 0.903
Malignant neoplasm (%) 2(2.2) 23 (1.8) 60 (1.5) 0.725
Heart failure (NYHA III/IV) (%) 3(3.2) 28 (2.2) 94 (2.4) 0.800
Dementia (%) 2(2.2) 6(0.5) 27(0.7) 0.147
Chronic renal failure (%) 5(5.4) 50 (4.0) 166 (4.3) 0.766
Killip classification (ITI/IV) (%) 24 (27.9) 182 (15.2) 665 (18) 0.003
LV ejection fraction < 40 (%) 17 (21) 174 (15.2) 697 (20.0) 0.002
Clinical diagnosis (%) 0.001
STEMI (%) 32(34.8) 526 (41.8) 2,090 (54.4)
NSTEMI (%) 60 (65.2) 731 (58.2) 1,752 (45.6)
Laboratory findings
Total cholesterol (mg/dL) 170 £ 59 172 £ 50 177 £46 0.001
Low density lipoprotein-cholesterol (mg/dL) 104 +£48 108 + 45 111 +41 0.014
High density lipoprotein-cholesterol (mg/dL) 43+13 42+18 43+£19 0.434
Triglycerides (mg/dL) 114+£70 127 £ 96 139110 0.001
Serum creatinine (mg/dL) 1.7+£1.8 14+£23 14+£2.0 0.517
HgAIC (%) 73+1.6 6.7+12 71+12 0.001

AMLI, acute myocardial infarction; BMI, body mass index; CABG, coronary artery bypass graft; NYHA, New York Heart Association;
LV, left ventricle; NSTEMI, non-ST elevation myocardial infarction; PCI, percutaneous coronary intervention; STEMI, ST elevation my-
ocardial infarction.

Table 2. Therapeutic modalities for diabetes mellitus

Group I Group II Group 111
<70 mg/dL 71-139 mg/dL > 140 mg/dL p value
(n=93) (n=1,262) (n=3,894)
Insulin (%) 15 (16.9) 95(7.9) 317 (8.4) 0.014
Oral hypoglycemic agents (%) 72 (80.9) 973 (81.1) 3,042 (80.7) 0.955
Untreated (%) 2(2.2) 132 (11) 411 (10.9) 0.032
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Table 3. Development of in-hospital major adverse cardiac
events

Group | Group II Group 111
<70 mg/dL. 71-139 mg/dL. > 140 mg/dL. p value
(n=93) (n=1,262) (n=3,894)
Cardiogenic
shock (%) 3(3.2) 39 (3.1) 248 (6.4) 0.001
Atrioventric
ular block 0 (0) 29 (2.3) 84 (22) 0.337
(%0)
Ventricular
tachycardia 3 (3.2) 15(1.2) 83(2.1) 0.069
(%0)
Acute renal
failure (%) 0 (0) 14 (1.1) 52(1.3)  0.450
In-hospital
mortality 12 (12.9) 68 (5.2) 283 (6.8) 0.006
(%)

1.465-8.705, p = 0.005), 1 FLo]| B3] Aol A APy
Eo] G514 Z715HATHOR 4.088, 95% CI 1.757-9.511, p
= 0.001) (Table 4).
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Table 4. Multivariate analysis of 1-month mortality

OR 95% CI p value
Age 1.086 1.064-1.108 0.001
Female 1.307 0.862-1.982 0.208
Killip classification (II/TV) ~ 2.201 1.546-3.132 0.001
Hypertension 0.874 0.59-1.280 0.490
Current smoker 1.105 0.727-1.680 0.639
Dyslipidemia 0.628 0.352-1.121 0.490

0.972-2.370 0.639
0.807-2.777 0.201
1.116-5.323 0.025
7.384-16.811 0.001
0.996-4.456 0.051
2.498-9.428 0.001
1.959-3.945 0.001

Cerebrovascular disease ~ 1.517
Chronic renal failure 1.497
Acute renal failure 2438
11.142
Atrioventricular block 2.107

Cardiogenic shock

Ventricular tachycardia ~ 4.853

Left ventricular ejection ~ 2.780
fraction <40%

Glucose levels 0.005

Normoglycemia vs. 3.571 1.465-8.705 0.005
Hypoglycemia

Normoglycemia vs. 0.874 0.580-1.317 0.519
Hyperglycemia

Hyperglycemia vs. 4.088 1.757-9.511 0.001
Hypoglycemia

CI, confidence interval; OR, odds ratio.

7 APGBEAE 141(69.2%, 30.8%), 115(59.6%, 40.4%), It
(782%, 21.8%) 0.2 411/ ARgo] F-2J6HA] EWlkthp = 0.002).
22 T 1A7F APGEIAS 154(64.3%, 35.7%), 1154(63.8%,
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Table 5. Multivariate analysis of 1-year mortality Table 6. Cause of death
OR 95% CI p value Group | Group 11 Group 11T
Age 1073 1.057-1.090 0.001 <70 mg/dL. 71-139 mg/dL. > 140 mg/dL p value
(1=93) (n=1,262) (n=3,894)
Female 1.126  0.809-1.567 0.480 -
In-hospital 9(69.2) 45 (64.3) 219 (78.2)
Killip classification (III/TV) ~ 2.138 1.611-2.836 0.001 cardiac
Hypertension 1.003  0.747-1.347 0.984 death (%) 0.048
Current smoker 0.929 0.669-1.289 0.658 In-hospital 4 (30.8) 25(35.7) 61 (21.8) ’
Dyslipidemia 1059 0.719-1.562  0.771 non-cardiac
. death (%)
Cerebrovascular disease 1.720 1.215-2.414 0.002
. . One-month 9(69.2) 53 (59.6) 265 (78.2)
Chronic renal failure 2.647 1.660-4.220 0.001 cardiac
Acute renal failure 4.748 2.219-10.159 0.001 death (%)
0.002
Cardiogenic shock 7.014  4.764-10.328  0.001 One-month 4 (30.8) 36 (40.4) 74 (21.8)
Atrioventricular block 1502 0.763-2.960  0.239 non-cardiac
. . death (%)
Ventricular tachycardia 2.569 1.331-4.958 0.005
One- 9(64.3 74 (63.8 332 (743
Left ventricular ejection  3.009  2.284-3.964  0.001 :Zrcylf’:; (64.3) 63.8) (74.3)
fraction <409
raction % death (%) Do
Glucose levels 0.428 One-year 5(357) 42(362) 115257
Normoglycemia vs. 1.578 0.641-3.886 0.321 non-cardiac
Hypoglycemia death (%)
Normoglycemia vs. 0.915 0.670-1.249 0.577
Hyperglycemia . Leto] ololr] Boro.
FHo| & 52A stz AHQl o] EY2 oA 2R
Hyperglycemia vs. 1.724  0.720-4.131 0.222 sl 915 Al sk | 1971 B HoiA]
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