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Diabetes and Adverse Cardiovascular Outcomes
in Patients with Acute Coronary Syndrome — Data
from Taiwan’s Acute Coronary Syndrome Full
Spectrum Data Registry

Cheng-Chun Wei," Kou-Gi Shyu,™? Jun-Jack Cheng,”** Hei-Ming Lo™? and Chiung-Zuan Chiu™’

Background: Diabetes mellitus (DM) is a major public health problem in Taiwan and is associated with poor
outcomes in patients with coronary artery disease. However, the role of DM in outcomes for patients with acute
coronary syndrome (ACS) has not been clearly defined in Taiwan. This study utilized the Taiwan ACS registry, and
characterized the clinical features, risk factors, hospital therapies, hospital outcomes, and events within one year
post-discharge to identify the effect of DM on adverse cardiovascular outcomes in ACS patients.

Methods: A total of 3183 patients were enrolled from a Taiwan nationwide registry, from October 2008 to January
2010. We compared these ACS patients with and without DM in terms of baseline demographics, clinical
presentation, risk factors, medical treatment, intervention, and outcomes in the following 12 months. The primary
endpoint was a composite outcome that included death, re-myocardial infarction and stroke within a 12-month
period. The secondary endpoint consisted of the combined results of death, re-myocardial infarction, stroke,
re-vascularization, and re-hospitalization over 12 months.

Results: Overall, 2766 (86.8%) ACS patients were analyzed in this study. Of that total, 1000 (36%) of them were
diabetes patients. Over the course of one year of follow-up, the DM patients had higher probabilities of all-cause
death (10.1%vs. 6.06%, p < 0.05), for both primary outcomes (15.7% vs. 10.93%, p <0.05) and secondary outcomes
(51.6% vs. 42.41%, p < 0.05). Logistic regression analysis showed that patientsin the DM group were at a higher risk
of all-cause death and the primary outcomes, after adjusting the confounding variables (odds ratio was 1.9 and 1.6
respectively, p < 0.01). For those patients suffering from primary outcomes, the mean survival time was 34.7 £ 10.4
days in the Non-DM group and 33.3 = 11.8 days in the DM group (p < 0.05). The log rank test showed the two
survival curves were significantly distinctive (p < 0.05). Cox regression analysis showed the odds ratio for all-cause
death and the primary outcomes were 1.66 and 1.5, respectively (p < 0.05).

Conclusions: Compared to patients without DM, ACS patients with diabetes had significantly worse outcomes in
terms of all-cause death and the combined results for death, re-infarction and stroke.
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INTRODUCTION

Diabetes mellitus (DM) is a major health problem in
Taiwan. According to nationwide health insurance data,
the prevalence rate was about 6-7%, with a more than
70% increase in the total diabetic population in Taiwan
from 2000-2009." Diabetes is usually associated with car-
diovascular risk factors such as smoking, male sex, hyper-
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cholesterolemia and hypertension and is considered to be
a coronary artery disease (CAD) equivalent.“'7 In Taiwan,
DM is strongly associated with cardiovascular diseases and
CAD is the most common cause of death in DM patients.?

Several earlier trials found a close relationship be-
tween acute coronary syndrome (ACS) and DM, includ-
ing the Drug Eluting Stents Evaluation: a randomized
trial (DESERT) and the Drug Eluting Stenting for Patients
with Diabetes Mellitus Trial (DIABETES).>*® These stu-
dies show that in patients with ACS, DM is associated
with more stent thrombosis, target lesion revasculari-
zation, re-infarction, and major adverse cardiac events.
However, less is known about how DM influences out-
come in ACS patients in Taiwan.

The Taiwan ACS registry is a nationwide study to as-
sess real-world clinical practices and outcomes for pa-
tients with ACS in Taiwan. The study period started from
the time of admission and continued for one year post-
discharge. To our knowledge, information about the
outcomes for patients with ACS as it relates to DM sta-
tus and treatment practices in Taiwan has been limited.
Our main purpose was to document the risk factors,
complications, disease severity, therapeutic interven-
tions, hospital outcomes, and events over a period of
one year to identify the risks DM poses for ACS patients.

MATERIALS AND METHODS

Study design

The study used a prospective, national, multicenter,
and observational design. We enrolled patients > 20
years of age between October 2008 and January 2010
who presented with symptoms of ACS, and were admit-
ted within 24 hours at any of the 39 hospitals in Taiwan
participating in the study. ACS was defined by a wide
range of symptoms including ST elevation myocardial in-
farction (STEMI), non-ST elevation myocardial infarction
(NSTEMI) and unstable angina (UA) based on electrocar-
diogram ST changes and cardiac enzyme elevation. Each
participating hospital recruited between 50-200 consec-
utive eligible patients. To ensure that the ACS popula-
tion was well presented, the Scientific Committee of the
Taiwan Society of Cardiology selected the participating
hospitals. We compared DM and non-DM patients in
term of baseline demographics, clinical presentation,
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risk factors, medical treatment, interventions, in-hospi-
tal outcomes, and outcomes over the following twelve
months. DM status was determined by previous medical
records, self-reporting, or newly diagnosed DM during
admission. For this cohort study of ACS patients with or
without DM, we used data from the Taiwan ACS registry
to examine adverse outcomes, including death, re-myo-
cardial infarction (re-Ml), stroke, repeat revasculari-
zation, and re-hospitalization. The primary endpoints in-
cluded death, re-Ml and stroke happening in the hospi-
tal or in the one year following discharge. The second-
ary endpoints included death, re-Ml, stroke, repeat re-
vascularization and re-hospitalization occurring either in
the hospital or in the one year following discharge.

The study was carried out in accordance with the lo-
cal regulatory guidelines and international guidelines for
good epidemiological practices.'* Ethics committee ap-
proval was obtained at each trial site, and written in-
formed consent was obtained from each patient.

Statistical analysis

In this study, continuous variables are shown as
means * standard deviation (SD) or medians with inter-
quartile ranges (IQRs); categorical variables are shown
as absolute numbers and percentages. The independent
t-test or Mann-Whitney U test was used for comparison
of continuous variables. For categorical variables, we ap-
plied Pearson’s chi-square test or Fisher’s exact test. A p
value of less than 0.05 was considered significance for
all factors. The one-year follow-up event analysis is pre-
sented with Kaplan-Meier survival curves and log rank
test. Cox regression models were used to calculate the
hazard ratio (HR) for all-cause death and primary out-
come, adjusting for age, sex, Killip class, hypertension,
dyslipidemia, serum creatinine, smoking, family history
of CAD, prior CAD, prior stroke, previous heart failure,
angiotensin converting enzyme inhibitor (ACEl), angio-
tensin Il receptor blocker (ARB), statin, aspirin and clo-
pidogrel. All analyses were conducted using SPSS soft-
ware, version 20.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

Clinical characteristics
We enrolled a total of 3183 patients from 20 medi-
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cal centers and 19 regional hospitals in Taiwan between
October 2008 and January 2010. We excluded patients
without any record of DM status, patients lost to fol-
low-up after discharge, patients whose data were incor-
rect or not sufficiently clear, and patients who were
misdiagnosed on admission if their discharge diagnosis
excluded ACS. Overall, 2766 (86.8%) patients were an-
alyzed in this study. A majority of patients, 2173 (78.6%),
were male, with an average age of 62.9 + 13.4 years.
The number of patients diagnosed with DM was 1000
(36.2%). Of these DM patients, 69.8% were male, a sig-
nificantly lower proportion than in the non-DM group
(83.52%, p < 0.001). The average age of the DM patients
was 65.1 + 11.9 years, significantly higher than the age
of non-DM patients, (61.7 = 14.0 years, p < 0.001). Com-
pared with the non-DM group, the DM patients had sig-
nificantly higher Killip class grade (111/IV), and higher
rates of hypertension, dyslipidemia, prior CAD, prior
percutaneous coronary intervention (PCl), prior coro-
nary artery bypass graft (CABG), prior stroke, prior pe-
ripheral artery disease (PAD), previous heart failure, di-
alysis, NSTEMI, and UA (DM group: 26.91%, 77.21%,
51%, 34.3%, 51.32%, 10.26%, 12.7%, 4%, 8.3%, 7.7%,
41.1% and 15.2%; non-DM group: 16.59%, 57.76%,
33.75%, 19.99%, 43.23%, 4.91%, 7.42%, 1.42%, 3.57%,
1.76% , 30.86% and 11.61%, Table 1). The DM patients
also had lower rates of STEMI and smoking compared
with the non-DM group (DM group: 49.49% and 43.7%,
respectively; non-DM group: 63.98% and 57.3%, re-
spectively). Systolic blood pressure was 140.52 + 33.41
mmHg for DM patients and 138.42 + 32.4 mmHg for
non-DM patients (p = 0.11). Diastolic blood pressure
was 79.8 = 21.23 mmHg for DM patients and 82.3 +
20.57 mmHg for non-DM patients (p = 0.003). The aver-
age heart rate, serum creatinine and TG level were sig-
nificantly higher in the DM group, while height, high-
density lipoprotein and low-density lipoprotein level
were significantly lower in the DM group. The average
length of hospital stay for DM patients was significantly
longer (DM: 10.0 *+ 14.0 days), than for the non-DM pa-
tients (7.2 + 7.2 days, p < 0.001).

With regard to treatment received in the hospital
(Table 2), the CABG rate was significantly higher in the
DM group (4.4% versus 2.77%, p < 0.05), but the PCl rate
was significantly higher in the non-DM group (82.23% ver-
sus 87.93%, p < 0.05). DM patients took less aspirin,
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clopidogrel, and ACEI, but more ARB (DM: 89%, 92.6%,
43.5%, 16.5%; Non-DM: 93.15%, 95.36%, 52.38%, 10.08%,
respectively, where p < 0.05). There was no difference
between the two groups for the use of renin-angioten-
sin blocker which include ACEIl and ARB. The primary PCI
rate for STEMI was higher in the non-DM group (82.2%
versus 87.9%, p < 0.001).

Survival analysis

Our primary endpoint was a composite outcome of
death, re-myocardial infarction and stroke over 12
months. Of the 2766 patients in our study, 2715 re-
mained “valid” for survival analysis after excluding 48
cases that were missed and 3 where outcomes were un-
clear. A total of 299 (11.0%) patients suffered from the
primary outcomes (death, re-Ml, and stroke); 2416 pa-
tients were free from primary outcomes after one year.
The total number of patients subjected to survival
analysis was 2715.

Figure 1A-D shows the Kaplan-Meier curves of DM
and non-DM patients diagnosed with any of the primary
outcomes, death, re-Ml, and stroke within 12 months.
For DM patients, the survival probability of primary out-
comes, death and re-MI were significantly lower than in
non-DM patients (see analysis of survival time in Table
3). The average duration from onset of ACS to the first
event was 34.7 + 10.4 days in the Non-DM group and
33.3 + 11.8 days for the DM group (p < 0.05). The log
rank test showed that the survival curves for DM and
non-DM patients were significantly distinctive (p <
0.05). Figure 2 shows the results of Cox regression
model analysis. Results showed the odds ratio for all-
cause death and primary outcome was higher in DM pa-
tients compared with Non-DM patients (1.66 vs. 1.5,
where p < 0.05).

Logistic regression

Univariable analysis showed the crude odds ratio for
all-cause death, cardiovascular death, and the primary
and secondary outcomes were higher in the DM group
(odds ratio: 1.74, 1.84, 1.52, 1.36 and 1.45). After ad-
justing for confounding variables, multivariable analysis
showed the DM group had higher probability of all-
cause death and the primary outcome, with an odds ra-
tio of 1.88 vs. 1.58, p < 0.01. Table 4 shows the results of
logistic regression.
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Table 1. Baseline characteristics of patients with and without DM

Variables All (N =2766) DM (N =1000) Non-DM (N = 1766) p-value
Age (year) (mean + SD) 62.9+13.3 65.1+11.9 61.7+14 <0.001
Sex, male (%) 2173 (78.6) 698 (69.8) 1475 (83.5) <0.001
Killip Class > Il 447 (20.2) 208 (26.9) 239 (16.6) <0.001
Hypertension (%) 1785 (64.8) 769 (77.2) 1016 (57.8) <0.001
Dyslipidemia (%) 1101 (40) 508 (51) 593 (33.8) <0.001
Smoking (%) 1598 (58.7) 488 (49.5) 1110 (64) <0.001
Prior CAD (%) 696 (25.2) 343 (34.3) 353 (20) <0.001
Prior PCI (%) 483 (46.8) 234 (51.3) 249 (43.2) 0.01
Prior CABG (%) 75 (7.3) 47 (10.3) 28 (4.9) 0.001
Prior Ml (%) 278 (27.1) 131 (28.7) 147 (25.8) 0.30
Prior stroke (%) 258 (9.3) 127 (12.7) 131 (7.4) <0.001
Prior PAD (%) 65 (2.3) 40 (4) 25 (1.4) <0.001
Previous heart failure (%) 146 (5.3) 83(8.3) 63 (3.6) <0.001
Family history (%) 485 (23) 163 (22.2) 322 (23.4) 0.55
Blood pressure (mmHg) (mean + SD)

SBP 139.2+£32.8 140.5+33.4 138.4+32.4 0.11

DBP 81.4+20.8 79.8+21.2 82.3+20.6 0.003
Heart rate (bpm) (mean % SD) 81.9+22 86.6 +23.6 79.3+20.5 <0.001
Rapid troponin (mean + SD) 6+28.5 5.3+£20.3 6.5+32.3 0.52
Height (cm) (mean % SD) 164+7.8 162.9+8 164.6+7.7 <0.001
Weight (kg) (mean £+ SD) 68.4+12.7 67.8+12.9 68.7+12.6 0.07
BMI (kg/m?), median (IQR) 25.2 (4.8) 25.1(4.9) 25.2 (4.7) 0.78
Waist circumference (cm), median (IQR) 90 (11) 91 (12.8) 89 (11) 0.004
Serum creatinine (mg/dl) (mean % SD) 1.6+1.8 2122 14+1.6 <0.001
Dialysis (%) 108 (3.9) 77 (7.7) 31(1.8) <0.001
White cell count (mean * SD) 10.5+4.5 10.6+4.9 10.4+4.3 0.28
Cholesterol (mg/dl) (mean £ SD) 178.5+46.6 173.8+49.4 181.2 +44.7 <0.001
HDL (mg/dl) (mean + SD) 39.6+24 37.7+19.7 40.6 26 0.006
LDL (mg/dl) (mean + SD) 112.3+37.4 105.6 £37.7 115.9+36.7 <0.001
TG (mg/dl) (mean £ SD) 142.8 + 105.6 164.5 + 126.6 130.7 £ 89.8 <0.001
STEMI (%) 1449 (52.4) 437 (43.7) 1012 (57.3) <0.001
NSTEMI (%) 956 (34.6) 411 (41.1) 545 (30.9) <0.001
Unstable angina (%) 357 (12.9) 152 (15.2) 205 (11.6) 0.007
Length of hospital stay (day) (mean £ SD) 8.2+10.3 10+ 14 7.2+7.2 <0.001

a. Chi-square test or Fisher’s exact test. b. Independent t test or Mann-Whitney U test.

Hypertension is defined as systolic pressure > 140 mmHg or diastolic pressure > 90 mmHg; dyslipidemia is defined as elevated total

or LDL cholesterol levels, or low levels of HDL cholesterol; smoking is defined as current and former smokers; coronary artery
disease is defined as known coronary stenosis > 50%.
BMI, body mass index; CABG, coronary artery bypass graft; CAD, coronary artery disease; DBP, diastolic blood pressure; HDL, high
density lipoprotein cholesterol; IQR, interquartile range; LDL, low density lipoprotein cholesterol; MI, myocardial infarction;

NSTEMI, non-ST-segment elevation myocardial infarction; PAD, peripheral artery disease; PCl, percutaneous coronary intervention;

SBP, systolic blood pressure; SD, standard deviation; STEMI, ST-segment elevation myocardial infarction; TG: triglyceride.

Table 2. Hospital therapies

Variables All (N =2766) DM (N =1000) Non-DM (N = 1766) p-value
Aspirin (%) 2535 (91.6) 890 (89) 1645 (93.1) <0.001
Clopidogrel (%) 2610 (94.4) 926 (92.6) 1684 (95.4) 0.003
ACEI (%) 1360 (49.2) 435 (43.5) 925 (52.4) <0.001
ARB (%) 343 (12.4) 165 (16.5) 178 (10.1) <0.001
Renin-angiotensin blocker (%) 1630 (58.93) 567 (56.7) 1063 (60.2) 0.07
B-blocker (%) 1264 (45.7) 465 (46.5) 799 (45.2) 0.52
Statin (%) 1370 (49.5) 497 (49.7) 873 (49.4) 0.89
Thrombolysis (%) 47 (2.5) 15 (2.4) 32 (2.5) 0.88
Primary PCI (%) 1316 (90.8) 390 (89.2) 926 (91.5) <0.001
PCI (%) 2371 (85.9) 819 (82.2) 1552 (87.9) <0.001
CABG (%) 93 (3.4) 44 (4.4) 49 (2.8) 0.02

a. Chi-square test or Fisher's exact test. b. Independent t test or Mann-Whitney U test.
ACEl, angiotensin converting enzyme inhibitor; ARB, angiotensin Il receptor blocker; CABG, coronary artery bypass graft; PCl,
percutaneous coronary intervention; renin-angiotensin blocker includes ACEI and ARB.
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(A) Kaplan-Meier curves of DM and non-DM patients with primary cardiovascular events over 12 months. (B) Kaplan-Meier curves of DM

and non-DM patients for death events over 12 months. (C) Kaplan-Meier curves of DM and non-DM patients for Re-Ml events over 12 months. (D)
Kaplan-Meier curves of DM and non-DM patients on stroke events over 12 months. DM, diabetes mellitus; MI, myocardial infarction. The resulting
Kaplan-Meier curves for events free survival. (A) primary cardiovascular events (Death, Ml and stroke). (B) Death. (C) Re-myocardial infarction. (D)

Stroke.

Table 3. Mean survival time

95% Cl
Group n (events) Mean +SD p-value®
Lower Upper
DM 975(132) 33.3+12.0 325 34.0 0.002
Non-DM 1740 (167) 34.7+10.3 34.2 35.1
Overall  2715(299) 34.2+11.0 33.8 34.6

a. Log Rank test.

Cl, confidence interval; DM, diabetes mellitus; SD, standard
deviation.

The average time from onset of ACS to the first event was 34.7
+10.3 days in the non-DM group and 33.3 + 12.0 days for DM
group (p = 0.002).

DISCUSSION

After reviewing several large worldwide ACS regis-
tries, the estimated prevalence of diabetes among ACS
patients was about 20-30%.*"%%° In our registry of Tai-
wanese patients with ACS, the prevalence of diabetes
was about 36%, a little higher than that percentage
found in other large registries.

Comparing the prevalence of diabetes in the STEMI
and NSTEMI groups in our study, 43% of patients in
NSTEMI group had diabetes, significantly higher than
the 30.2% patients with diabetes in the STEMI group (p

Acta Cardiol Sin 2016;32:31-38
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Event
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Figure 2.
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Effect of DM on cardiovascular events over 12 months. * Adjusted for age, sex, Killip class, hypertension, dyslipidemia, serum creatinine,

smoking, family history of CAD, prior CAD, prior stroke, previous HF, ACEl, ARB, statin, aspirin, clopidogrel. CAD, coronary artery disease; Cl, confi-
dence interval; DM, diabetes mellitus; HF, heart failure; HR, hazard ratio; MI, myocardial infarction. The results show that all cause death and com-
posites of primary outcomes (death, Ml and stroke) increase in DM patients with ACS in 12 months of follow up.

Table 4. Multivariable-adjusted odd ratios

Outcomes Crude OR (95% Cl)  p-value  Adjusted OR (95% Cl)  p-value
All-cause death 1.7 (1.3-2.3) <0.001 1.9 (1.2-3.0) 0.006
Cardiovascular death 1.8 (1.2-2.8) 0.005 1.9 (0.9-3.5) 0.06
Stroke 1.5 (0.9-2.7) 0.15 2.3(0.9-5.2) 0.053
Re-MI 1.4 (0.9-2.0) 0.10 1.3(0.8-2.2) 0.25
Death, Re-MI and stroke 1.5(1.2-1.9) <0.001 1.6 (1.2-2.2) 0.005
Re-hospitalization 1.4 (1.2-1.6) <0.001 1.1(0.9-1.4) 0.24
Revascularization 1.0 (0.8-1.4) 0.83 1.0 (0.7-1.5) 0.95
Death, Re-Ml, Stroke, Re-hospitalization and revascularization 1.4(1.2-1.7) <0.001 1.2 (0.9-1.5) 0.14

Adjusted for age, sex, Killip class, hypertension, dyslipidemia, serum creatinine, smoking, family history of CAD, prior CAD, prior

stroke, previous HF, ACEI, ARB, Statin, Aspirin, clopidogrel.

CAD, coronary artery disease; Cl, confidence interval; HF, heart failure; MI, myocardial infarction; OR, odds ratio.

Univariable analysis showed the crude odds ratio for all-cause death, cardiovascular death, primary and secondary outcomes were
all higher in the DM group (odds ratio: 1.7, 1.8, 1.5, and 1.4). Multivariable analysis also indicated higher all-cause death and the
primary outcome in the DM group (Odds ratio: 1.9 vs. 1.6, p < 0.01).

< 0.05). In worldwide ACS registries such as the global
registry of acute coronary events (GRACE), patients with
diabetes comprised 28% of the NSTEMI group and 21%
of the STEMI group.***™* Can rapid risk stratification of
unstable angina patients suppress adverse outcomes
with early implementation of the ACC/AHA guidelines
registry (CRUSADE)," the patients with diabetes were
33% in NSTEMI group and 22% in STEMI group. In the
Acute Coronary Treatment and Intervention Outcomes
Network registry (ACTION),'*2° 36% of patients diag-
nosed with NSTEMI had diabetes, while 24% of the
STEMI group had diabetes. Compared with these world-

Acta Cardiol Sin 2016;32:31-38

wide registries, the Taiwan ACS registry had higher DM
prevalence no matter whether NSTEMI or STEMI pa-
tients were being compared.

4'12'20, the diabetes patients in our
study had more traditional cardiovascular risk factors
than the non-DM patients, such as hypertension (77.2%
vs. 57.8%, p < 0.001), dyslipidemia (51.0% vs. 33.8%, p <
0.001) and poorer renal function (2.0 £ 2.2 vs. 1.42 +
1.6, p < 0.001). Also, these diabetes patients were asso-
ciated with a greater likelihood of stroke (12.7% vs.
7.4%, p < 0.001) and peripheral artery diseases (4.0% vs.
1.42%, p < 0.001).

Like other studies
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Several previous studies have reported worse ACS
outcomes among patients with diabetes.”**®
studies, diabetes was an independent predictor for mor-
tality, for both short and long-term outcomes. In our
study, diabetic patients were at a higher risk of all-cause
death (10.1% vs. 6.1%, p < 0.05) and the primary out-
comes (15.7% vs. 11.0%, p < 0.05) when compared with
non-DM patients after multivariable adjustment analy-
sis. The adjustment factors included age, sex, Killip class,
hypertension, dyslipidemia, serum creatinine, smoking,
family history of CAD, previous CAD, prior stroke, previ-
ous heart failure, and evidence-based medications in-

In these

cluding ACEI, ARB, statin, aspirin and clopidogrel, which
would influence the outcomes (Figure 2). These findings
may help to better document the effect of DM on the
prognosis for ACS patients in Taiwan.

In our study, patients with diabetes were less likely
to be treated in accordance with standardized therapy.
Furthermore, they received less aspirin, and less clo-
pidogrel. Also, the rate of primary PCI for STEMI was
lower in diabetic patients (Table 2). This result was con-
sistent with previous studies of Taiwanese patients with
ACS.2**?” Thus in the real-world ACS practice in Taiwan,
the use of evidence-based medication was suboptimal.”>”’
Treatment was strongly associated with the prognosis of
the patients who suffered cardiac events. The subop-
timal usage of these medications and treatment might
explain the poorer outcomes. This is apparent not just in
our study, but in other investigations where authors
have analyzed the data from several large worldwide
registries28 and concluded that ACS patients with dia-
betes continue to be treated more conservatively than
other patients, despite evidence that they would derive
similar or even greater benefits from aggressive treat-
ment. This real world underutilization of evidence-based
therapies for diabetes patients with ACS may contribute
to worse outcome. In Taiwan, there is a need to close
the gap between real-world practices and standardized
therapies, especially for diabetes patients.

LIMITATIONS

Our study was a post-hoc analysis based on data
from the Taiwan ACS registry. Several parameters such
as glucose levels, HbAlc data or glycemic control strate-

gies were not available due to the original study design.
We therefore cannot know the relationship between the
severity and duration of diabetes and ACS outcomes. In
addition, some patients may suffer from transient
hyperglycemia due to acute illness and these patients
might also be enrolled in our DM group. Lastly, our
study shows outcomes over only 1 year and it could be
useful to follow up the patients for a longer time to get
more information.

CONCLUSIONS

ACS patients with diabetes had significantly worse
outcomes regarding all-cause death and the combined
results for death, re-MIl and stroke, compared to pa-
tients without DM. Patients with DM are also given less
aggressive treatment, which may be a factor in the worse
outcomes.
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