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Introduction:

Abstract

Background: The effects of glucose abnormalities on in-hospital outcome after Primary Percutaneous
Coronary Intervention (PCI) in acute STEMI remain unclear. The study assessed the relationship of
admission blood glucose level to in-hospital outcome in patients presenting with a STEMI and treated
with Primary PCI.

Methods: This prospective study was conducted in the Department of Cardiology, NICVD, Dhaka
Bangladesh from May 2018 to April 2019.Total 80 patients with admission normal blood glucose and
hyperglycemia with acute STEMI underwent Primary PCI were considered for the study.

Results: Mean age of the studied patient was 44.0+9.1 years ranging from 30 to 61 years and the mean
age of the group 11 patients was 48.0+7.8 years ranging from 37 to 61 years. It was found that acute heart
failure occurred 10% in group II and 2.5% in group I patients with statistically significant (p=0.04)
difference. Cardiogenic shock observed 2.5% patients in group II and 2.5% patients in group I with
statistically no significant (p=0.56) difference. Significant arrhythmias were found 5% patients in group
Il and 2.5% in group I patients with statistically no significant (p=0.40) difference. No myocardial infarction
and CVA stroke were developed in both group of patients. In group 11, 2.5% patients died and no patients
died in group I with statistically no significant (p=0.31) difference.

Conclusion: Admission hyperglycemia is a predictor of poor prognosis in STEMI patients undergoing
primary PCI.

(Cardiovasc j 2024; 16(2): 70-77)

hyperglycemia during ACS. Among patients with

Diabetes mellitus (DM) is an established major
cardiovascular risk factor associated with
increased prevalence of coronary artery disease
(CAD). Patients with diabetes often have
numerous concomitant cardiac risk factors with a
higher incidence of acute myocardial infarction
(AMI) and congestive heart failure (CHF). Poor
glycemic control and insulin resistance are
associated with significant endothelial cell
dysfunction, procoagulability, and diffuse multi-
vessel CAD.! Patients either with or without a
prior history of DM may present with

no prior history of DM, hyperglycemia may reflect
previously undiagnosed diabetes, preexisting
carbohydrate intolerance, stress-related
carbohydrate intolerance, or a combination of
these.?2 Several studies have reported an
association between elevated blood glucose upon
admission and subsequent increased adverse
events including CHF, cardiogenic shock and
death.? In-hospital death risk of AMI patients
without DM was about 2 to 4 times higher in
patients with hyperglycemia than in those without
hyperglycemia.* Higher myocardial necrotic
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markers and lower left ventricular ejection
fraction (LVEF) in patients of AMI without DM
with hyperglycemia.?

Hyperglycemia itself is arrhythmogenic, due to
prolongation of QT interval that may favor the
occurrence of arrhythmias like ventricular
tachycardia/ventricular fibrillation, atrial
fibrillation, 224 and 3rd degree AV block with
potentially fatal outcome more in patients of AMI
without DMS®. Hyperglycemia activates
thrombosis. Namely acute blood sugar level
increase induces alteration in coagulation by
shortening of fibrinogen half-life increases of pro-
thrombin fragments and factor VII, together with
enhanced platelet aggregation resulting in
thromboembolic manifestation.”

Although the diagnosis of diabetes may not be
made on the basis of a single blood glucose value,
casual blood glucose levels of 200 mg/dl (>11.1
mmol/l) or more suggest the existence of diabetes,
and as a consequence, the risk of mortality after
AMI in this group may be disproportionately high
and should be evaluated separately.® Another
recent report showed that in patients without a
history of DM, there was a linear relation between
admission glucose and in hospital mortality.
Nondiabetic patients with a glucose level <6 mmol/
I had the lowest mortality (2.5%). As admission
glucose increased by 1mmol/l, mortality increased
by (13% to 21%). In patients with a history of DM,
however, there was a U-shape relation between
glucose and mortality. Mortality was lowest in
diabetic patients with moderate hyperglycemia.
Not only severe hyperglycemia but also
euglycemia were associated with higher mortality
than moderate hyperglycemia in patients with
diabetes.?10 Primary PCI is generally preferable
to fibrinolytic therapy when time until treatment
is short and the patient arrives at a high-volume,
well-equipped center with experienced operators
and support staff. When compared with
fibrinolysis, primary PCI produces higher rates
of TIMI grade 3 flow and patent infarct-related
arteries and lower rates of recurrent ischemia,
urgent revascularization, recurrent MI, and death.
Primary PCI, when successful. So, results in early
hospital discharge and return to activities. !!
Approximately 95% of patients who are treated
with primary PCI obtain complete reperfusion

71

Md. Abdullah-Al- Mamun et al.

versus 50% to 60% of patients who are treated with
fibrinolytics. Primary PCI is also associated with
lower risk of stroke than treatment with
fibrinolysis, and diagnostic angiography quickly
defines coronary anatomy, LV function, and
mechanical complication.2

The widespread use of primary PCI dramatically
improved the clinical outcomes after acute STEMI,
becoming the preferred treatment of this
condition.!® However, the invasive mechanical
reperfusion strategies have their own
complications. Major complications include death,
MI, or stroke, and minor complications include
transient 1ischemic attacks, vascular
complications, contrast induced nephropathy, and
angiographic complications. There was no such
study carried out in our country to see the
association of admission blood glucose and in-
hospital outcome after primary PCI in acute
myocardial infarction. This study aimed to explore
the impact of hyperglycemia on in-hospital
outcome of patients with AMI performed primary
PCIL.

Methods:

This prospective observational study was done in
the Department of Cardiology, National Institute
of Cardiovascular Diseases, Dhaka, Bangladesh
from May 2018 to April 2019. A total of 80 patients
who got admitted into CCU and diagnosed as a
case of acute MI with normal or high blood glucose
and underwent primary PCI were studied and the
sampling was purposive type. The patients with
history of DM, h/o of taking anti diabetic drugs,
previous coronary artery bypass graft (CABG) or
PCI, peripheral vascular disease,
cardiomyopathies and the patients with
cardiogenic shock, acute heart failure, cardiac
arrest at presentation were excluded in thew
study. The patients with any severe comorbidities
(renal disease, previous stroke, COPD, anemia,
malignancy, bleeding disorder) also were excluded.

All patients of the study population were evaluated
clinically at first presentation. Demographic data
such as, age, sex, occupation was recorded. Risk
factors profile including smoking, hypertension,
diabetes, dyslipidemia and family history of
coronary artery disease was noted. A 12-lead
resting ECG was done at a paper speed of 25 mm/
s and 10mm standardization at admission. Proper
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medications were given in CCU including loading
dose of anti-platelets and lipid lowering agents.
Proper counseling and informed written consent
for coronary angiogram was taken and coronary
angiogram (CA) was done by transfemoral or trans
radial approach. The patients were divided into
two groups. Group-I was named normoglycemic
group and group-II was named hyperglycemic
group according to normal and high blood glucose
respectively. In the primary PCI, the goal was to
maintain the door to balloon time within 90
minutes. Primary PCI was limited to culprit vessel
revascularization, unless the patient was in
cardiogenic shock or if the patient had persistent
symptoms after PCI to the culprit vessel. After
the procedure patient was transferred to CCU and
followed up to see the outcome. TIMI grade of
coronary flow after primary PCI, cardiogenic
shock, acute heart failure, arrhythmia, repeat
revascularization, stroke, In-hospital mortality,
vascular complications, angiographic
complications (dissection, perforation) and failed
primary PCI were assessed for in hospital outcome
in each group. Data analysis was performed using
SPSS version 20. Categorical variables were
expressed as frequency and percentage and
continuous variables as mean and standard
deviation. Data was analyzed by student’s t-test,
chi-square test and Fisher exact test. Multivariate
logistic regression analysis was done to assess the
effect of independent variable and adjustment was
done for confounding variable. A p-value of less
than 0.05 was considered statistically significant.

Results:
The mean age of the studied patients was 46+8.6
years. The mean age of the group I patients
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(normoglycemic group) was 44.0+9.1 years and the
mean age of the group II (hyperglycemic group)
patients was 48.0+7.8 years. No significant
difference between the mean age (Table-I).

In group I patients, 36 (90%) patients were male
and 4 (10%) patients were female. In group II, 40
(100%) patients were male and none were female.
Male female ratio was 19:1. Male patients were
predominant in the study. No significant (p=0.11)
was found between two groups in terms of sex
distribution (Fig 1).

m Male
45 - m Female

40 - 36

p=0.11

40

No. of patients

0

Group | Group Il

Study Patients

Figure 1: Sex distribution among the study
patients (n=80).

The mean body mass index of the group I was
24.441.7 (kg/m?2) and that of group II was 26.2+1.7
(kg/m?). BMI demonstrates that patients of group
IT were more over weighted than group I patients.
It was observed that there was no statistically
significant difference between the groups
regarding BMI (p<0.08) (Table-II).

Table-I
Age distribution of the study patients (n=80).
Age in years Group I (n=40) Group II (n= 40) p value
Number % Number %
30 -39 14 35.0 8 20.0
40— 49 14 35.0 12 30.0
50 —-59 10 25.0 18 45.0
60 - 69 2 5.0 2 5.0
Mean + SD(Range) 44.0+9.1(30-61) 48.0+7.8(37-61) 0.06ns®

Group I: Normoglycemia Patient with adverse outcome
Group II: Hyperglycemia Patient with adverse outcome
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It was found that acute heart failure occurred 10%
in group II and 2.5% in group I patients with
significant difference (p=0.04). Cardiogenic shock
observed 2.5% patients in group II and 2.5%
patients in group I with statistically no significant
difference (p=0.56). Significant arrhythmias were
found 5% patients in group II and 2.5% in group I
patients with no significant difference (p=0.40).
In group II, 2.5% patients died and no patients
died in group I with no significant difference
(p=0.31) (Table-1V).

20% of 40 patients in group II experienced adverse
in-hospital outcome, on the contrary 7.5% of the
patients in group I did have such experience. So,
the table revealed that in-hospital outcome
significantly more (p=0.02) in hyperglycemia
group than normoglycemia group (Table-V).

The table expresses site of MI in study patients
and it was found that 65% patients in group II
and 55% patients in group I had anterior MI with
statistically insignificant association (p=0.36).
Inferior MI was also observed in group I and group
II as 45% and 35% with statistically insignificant
association (p=0.36).

Md. Abdullah-Al- Mamun et al.

The procedural outcome as described by TIMI flow
showed that TIMI flow 0 and I was not found in
any patients of each group. But the group I showed
TIMI flow IT in 12.5% patients and group-II
showed TIMI flow IIT in 87.5% patients. Group -II
showed TIMI flow II in 17.5% patients and group-
II showed TIMI flow III in 82.5% patients. The
difference was not statistically significant (Table-
VII). The produral complications were more or less
occurred in group II than group I with no
statistical association (p>0.05). It also indicates
hemorrhage and hematoma were occurred
marginally more in group II than group I with p
value 0.16 and 0.07 respectively but failed to reach
the level of significance. (Table-VII).

The multivariate logistic regression analysis of
Odds Ratio for characteristics of the subjects likely
to cause of adverse in-hospital outcome. The age
€’50 yrs, BMI (over weight) and hyperglycemia
are all entered into the model to assess as the
predictors for the developing of adverse in-hospital
outcome and it revealed that the variable
hyperglycemia was found to be significantly
associated with adverse in-hospital outcome with
OR being 10.39 (Table-VIII).

Table-II
Risk factors of the study patients (n=80).
Risk Factors Group I (n=40) Group II (n=40) p value
Number % Number %
Smoking 28 70.0 38 95.0 0.07ns
Hypertension 4 10.0 6 15.0 0.73"s
Dyslipidaemia 28 70.0 32 80.0 0.30m
Family H/O of premature CAD 10 25.0 16 40.0 0.15m
Group I: Normoglycemia patient with adverse outcome
Group II: Hyperglycemia patient with adverse outcome
Table-IT1
BMI status of the study patients (n=80).
Body Mass Index (kg/m?2) Group I (n= 40) Group II (n=40) p value
Number % Number %
Normal (18.5-24.9) 24 60.0 6 15.0
Overweight (25-29.9) 16 40.0 34 85.0
Mean + SD 24.4+1.7 26.2+=1.7 <0.08"s

Group I: Normoglycemia patient with adverse outcome.
Group II: Hyperglycemia patient with adverse outcome.

The mean RBS level was 9.1+ 1.2 mmol/l in group-I and 14.2+ 1.5 mmol/l in group-II. It was observed

significantly higher in group II than group I patients. (Table-III).
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Table-IV
Biochemical status of the study patients (n=80).
Biochemical parameters Group I (n=40) Group II (n= 40) P value
Mean SD Mean + SD
RBS mmol/l 9.1+1.2 14.2+1.5 <0.001%

Group I: Normoglycemia patient with adverse outcome.
Group II: Hyperglycemia patient with adverse outcome.

Table-V
Distribution of pattern of in-hospital outcome of study patients (n=80)

In-hospital outcome Study patients p value

Group I (n=40) Group II (n=40)

N % No %

Acute heart failure 1 2.5 4 10.0 0.04®
Cardiogenic shock 1 2.5 1 2.5 0.56m
Significant Arrhythmia 1 2.5 2 5.0 0.40m
Vascular complications 1 3.3 8 18 0.16"s
TIMI Flow
II 5 12.5 7 17.5 0.53n
111 35 87.5 33 82.5 0.5318
Death 0 0.0 1 2.5 0.31ns

Group I: Normoglycemia patient with adverse outcome
Group II: Hyperglycemia patient with adverse outcome

Table-VI
Comparison of patients by in-hospital adverse outcome (n=80).
Adverse in-hospital Group I (n=40) Group II (n= 40) P value
outcome Number % Number %
Present 3 7.5 8 20.0 0.028
Absent 37 92.5 32 80.0

Group I: Normoglycemia patient with adverse outcome
Group II: Hyperglycemia patient with adverse outcome

Table-VII
Distribution of the study patients according to site of MI (n=80).
Site of MI Group I (n=40) Group II (n=40) p value
Number % Number %
Anterior 22 55.0 26 65.0 0.36m8
Inferior 18 45.0 14 35.0 0.36m8

Group I: Normoglycemia patient with adverse outcome
Group II: Hyperglycemia patient with adverse outcome.
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Table-VIII
Procedural outcome of the study patients according to TIMI flow after primary PCI (n=80).

TIMI flow Group I (n=40) Group II (n=40) P value

Number % Number %

0 0.0 0 0.0

I 0 0.0 0 0.0
I 5 12.5 7 17.5 0.53ns
111 35 87.5 33 82.5 0.53ns

Group I: Normoglycemia patient with adverse outcome.
Group II: Hyperglycemia patient with adverse outcome.

Table -IX
Vascular complications of the study patients (n=80)

Outcomes variables Group I (n = 40) Group II (n = 40) Total (n=80) p value

Number % Number % Number %
Hemorrhage 1 3.3 4 8.0 5 6.3 0.16™
Hematoma 0 0.0 3 7.5 3 3.8 0.071s
A-V fistula 0 0.0 0 0.0 0 0.0
Infection 0 0.0 1 2.5 1 1.3 0.310s

Group I: Normoglycemia patient with adverse outcome.
Group II: Hyperglycemia patient with adverse outcome.

Table-X
Multivariate regression analysis of adverse in-hospital outcome with risk factors.
Variables of interest Standardized () Odds Ratio (OR) 95% CI of 8 p value
coefficient

Age >50 yrs -0.386 0.68 0.160 — 2.883 0.60vs

BMI (Over weight) 0.750 2.11 0.425 -10.530 0.36"8
Hyperglycemia 2.341 10.39 1.648 — 65.552 0.018
Discussion: alteration that may favor the occurrence of

Stress Hyperglycemia is a transient increase in  arrhythmia with potentially fatal outcome.
blood glucose concentration during acute  Hyperglycemia itself is arrhythmogenic due to
physiological illness, represents two distinct prolongation of QT interval, even in healthy
populations: those with undiagnosed diabetes or  subjects. The effects of glucose abnormalities on
impaired glucose tolerance, and those who develop in-hospital outcome after Primary Percutaneous
hyperglycemia as the result of the severe stress. Coronary Intervention (PCI) in acute STEMI still
Numerous studies have shown that stress remains unclear. This study assessed the
hyperglycemia was common in acute critically  relationship of admission blood glucose level to in-
illnesses even in patients without diabetes hospital outcome in patients presenting with a
mellitus. Hyperglycemic patients with AMI STEMI and treated with Primary angioplasty. We
present more extensive myocardial necrosis than divided the study population into two groups
normoglycemic. Larger myocardial necrosis named normoglycemia and hyperglycemia
increases the risk of congestive heart failure and  according to normal and high blood glucose
mortality and other in hospital adverse respectively. The study population was AMI
outcomes!4. Acute blood glucose level increase in  patients who underwent primary PCI. The mean
patients with AMI leads to electrophysiological  age of the studied patients was 46+8.6 years
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ranging from 30 to 61 years. The mean age of
hyperglycemic group was higher than
normoglycemic group which was statistically
significant (p=0.03). It was found that among the
normoglycemic patients, highest percentage were
in the range of 30-39 and 40-49 years (35%)
followed by 50-59 years 25% and 5% patients in
age group of 60-69 years and hyperglycemic group,
45% were in the age group of 50-59 years, 30%
patients in age group 40-49 years, 20% patients
in age groups 30-39 years and 5% patients were
in the age range of 60-69 years. No significant
difference was found between two groups in terms
of sex distribution. Among the studied patients,
highest percentage had history of smoking (95%)
followed by dyslipidemia (80%) diabetes mellitus
(50%), family history of CAD (40%) and
hypertension (15%) in hyperglycemic group and
only smoking was found to be significantly higher
in this group than normoglycemic group (p=0.006).
Studies describe high arterial blood pressure was
a risk factor for coronary artery disease and
increases the risk of complications after acute
coronary syndrome. 1>16 However, we did not find
significant differences in level of blood pressure
between the two groups. The mean RBS level was
observed significantly higher in hyperglycemic
group than normoglycemic group with statistically
significant difference (p<0.001). No statistical
difference (p=0.28) was found between two groups
regarding mean serum creatinine level. The serum
electrolyte imbalanced was observed between the
study groups with statistically significant
differences (p>0.05). We found diabetes to increase
the risk of MACE in patients who received primary
PCI for acute STEMI. Various studies have also
highlighted the short-term (during hospitalization
and the first year after the disease) and long-term
effects of diabetes on the MACE. 17-19 Diabetes can
thus be considered as a risk factor for MACE after
primary PCI. Mean body mass index of
normoglycemic group was 24.4+1.7 (kg/m2) and
that of hyperglycemic group was 26.2+1.7 (kg/m2).
BMI demonstrates that patients of hyperglycemic
group are more over weighted than normoglycemic
patients. Acute heart failure occurred 10% in
hyperglycemic group and 2.5% in normoglycemic
group with significant association (p=0.04).
Cardiogenic shock observed 2.5% patients in
hyperglycemic group and 2.5% patients in
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normoglycemic group with statistically no
significant association (p=0.56). Significant
arrhythmias were found 5% patients in
hyperglycemia group and 2.5% in normoglycemic
group with no significant association (p=0.40). No
MI and CVA were occurred in both group of
patients. In hyperglycemic group, 2.5% patients
died and no patients died in normoglycemic group.
20% of 40 patients in hyperglycemic group
experienced adverse in-hospital outcome, on the
contrary 7.5% of the patients in normoglycemic
group did have such experience. The in-hospital
outcome significantly more (p=0.02)
hyperglycemia group than normoglycemia group.
Major adverse cardiac events were found 20%
patients in hyperglycemic group and 5% patients
in normoglycemic group. Multivariate logistic
regression analysis showed hyperglycemia was to
be significantly associated with adverse in-hospital
outcome with OR being 10.39.

in

Conclusion:

An elevated admission blood glucose level is
significantly associated with an increase in in-
hospital adverse outcome in patients who are
admitted with an ST- segment elevation
myocardial infraction and treated with a Primary
angioplasty.

Conflict of Interest - None.

References:

1. Hammoud T, Tanguay JF, Bourassa MG. Management
of coronary artery disease: therapeutic options in patients
with diabetes. J Am Coll Cardiol. 2000;36(2):355-365.
doi:10.1016/s0735-1097(00)00732-4

Ott I, Schulz S, Mehilli J, et al. Erythropoietin in patients
with acute ST-segment elevation myocardial infarction
undergoing percutaneous
intervention. Circulation: Cardiovascular Interventions.
2010;3(5):408-413. doi:10.1161/circinterventions.
109.904425

Norhammar AM, Rydén L, Malmberg K. Admission
plasma glucose. Independent risk factor for long-term
prognosis after myocardial infarction even in nondiabetic
patients. Diabetes Care. 1999;22(11):1827-1831.
doi:10.2337/diacare.22.11.1827

Prasad A, Stone GW, Aymong E, et al. Impact of ST-
segment resolution after primary angioplasty on outcomes
after myocardial infarction in elderly patients: An analysis
from the Cadillac trial. American Heart Journal.
2004;147(4):669-675. doi:10.1016/j.ahj.2003.11.010

primary coronary



Association of Admission Blood Glucose and in-hospital Outcome

10

11.

12.

Timmer JR, van der Horst IC, Ottervanger JP, et al.
Prognostic value of admission glucose in non-diabetic
patients with myocardial infarction. Am Heart J.
2004;148(3):399-404. doi:10.1016/j.ahj.2004.04.007

Ceriello A. Postprandial hyperglycemia and diabetes
complications: is it time to treat?. Diabetes. 2005;54(1):1-
7. doi:10.2337/diabetes.54.1.1

Sadrnia S, Pourmoghaddas M, Hadizadeh M, et al.
Factors affecting outcome of primary percutaneous
coronary intervention for acute myocardial
infarction. ARYA Atheroscler. 2013;9(4):241-246.

IDF diabetes atlas 2021. IDF Diabetes Atlas. Accessed
June 14, 2024. https://diabetesatlas.org/atlas/tenth-
edition/.

Moriyama N, Ishihara M, Noguchi T, et al. Admission
hyperglycemia is an independent predictor of acute kidney
injury in patients with acute myocardial infarction. Circ
J. 2014;78(6):1475-1480. doi:10.1253/circj.cj-14-0117

Kushner FG, Hand M, Smith SC, et al. 2009 focused
updates: ACC/AHA Guidelines for the management of
patients with st-elevation myocardial infarction (updating
the 2004 guideline and 2007 Focused update) and ACC/
AHA/SCAI guidelines on percutaneous coronary
intervention (updating the 2005 guideline and 2007
Focused update). Circulation. 2009;120(22):2271-2306.
doi:10.1161/circulationaha.109.192663

O’Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/
AHA guideline for the management of ST-elevation
myocardial infarction: a report of the American College
of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines [published correction
appears in Circulation. 2013 Dec 24;128(25):
e481]. Circulation. 2013;127(4):e362-e425. doi:10.1161/
CIR.0b013e3182742cf6

Keeley EC, Boura JA, Grines CL. Primary angioplasty
versus intravenous thrombolytic therapy for acute
myocardial infarction: a quantitative review of 23
randomised trials. Lancet. 2003;361(9351):13-20.
doi:10.1016/50140-6736(03)12113-7

77

13.

14.

15.

16.

17.

18.

19.

Md. Abdullah-Al- Mamun et al.

Van de Werf F, Bax J, Betriu A, et al. Management of
acute myocardial infarction in patients presenting with
persistent ST-segment elevation: the Task Force on the
Management of ST-Segment Elevation Acute Myocardial
Infarction of the European Society of Cardiology. Eur
Heart J. 2008;29(23):2909-2945. do0i:10.1093/eurheartj/
ehn416

Albertal M, Cura F, Escudero AG, et al. Mechanism
involved in the paradoxical effects of active smoking
following primary angioplasty: a subanalysis of the
protection of distal embolization in high-risk patients with
acute myocardial infarction trial. J Cardiovasc Med
(Hagerstown). 2008;9(8):810-812. doi:10.2459/
JCM.0b013e3282{73519

Ali WM, Zubaid M, El-Menyar A, et al. The prevalence
and outcome of hypertension in patients with acute
coronary syndrome in six Middle-Eastern countries. Blood
Press. 2011;20(1):20-26. do0i:10.3109/08037051.2010.
518673

Picariello C, Lazzeri C, Attana P, Chiostri M, Gensini
GF, Valente S. The impact of hypertension on patients
with acute coronary syndromes. Int J Hypertens.
2011;2011:563657. doi:10.4061/2011/563657

Gasior M, Pres D, Stasik-Pres G, et al. Does glucose level
at hospital discharge predict one-year mortality in
patients with diabetes mellitus treated with percutaneous
coronary intervention for ST-segment elevation
myocardial infarction?. Kardiol Pol. 2008;66(1):1-11.

Banning AP, Westaby S, Morice MC, et al. Diabetic and
nondiabetic patients with left main and/or 3-vessel
coronary artery disease: comparison of outcomes with
cardiac surgery and paclitaxel-eluting stents. J Am Coll
Cardiol. 2010;55(11):1067-1075. doi:10.1016/
j.jace.2009.09.057

Park KH, Ahn Y, Jeong MH, et al. Different impact of
diabetes mellitus on in-hospital and 1-year mortality in
patients with acute myocardial infarction who underwent
successful percutaneous coronary intervention: results
from the Korean Acute Myocardial Infarction
Registry. Korean J Intern Med. 2012;27(2):180-188.
doi:10.3904/kjim.2012.27.2.180.



