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Impact of diabetes on bleeding events in ST-
elevation myocardial infarction patients after
urgent percutaneous coronary intervention

A retrospective cohort study

Huairong Zhang, MD?, Xiaowen Hu, MD®, Qian Wu, PhD®, Bingyin Shi, MD*'

Abstract

N

Patients with diabetes mellitus (DM) have more ischemic events and a decreased survival rate after percutaneous coronary |
intervention (PCI) than non-DM patients. However, it is unknown whether short-term or long-term bleeding events are associated
with DM. We aimed to determine the impact of DM on mortality and bleeding events in ST-elevation myocardial infarction (STEMI)
patients after urgent PCI.

This retrospective cohort study included 435 STEMI patients who had undergone urgent PCl between 2010 and 2013, comprising
97 DM patients and 338 non-DM patients. The primary outcomes were the 30-day bleeding and 30-day mortality rates. The median
follow-up period was 2 years. Data regarding patient demographics, peri-PCl medication, and invasive procedures were compared
between DM and non-DM patients. Multivariate logistic regression was applied to estimate the association between DM and bleeding
events. Kaplan—Meier curves were calculated to elucidate the survival rate.

Compared with non-DM patients, DM patients with STEMI had a higher incidence of left ventricular ejection fraction <40% (17.6%
Vs 4.2%, P < 0.05), Killip class >l (11.3% vs 3.8%, P < 0.05), and smoking (44.3% vs 63.0%, P < 0.05). Similar peri-PCl medication
and invasive procedures were administered in the 2 groups. The incidence of 30-day bleeding events was significantly higher for DM
patients than non-DM patients (6.2% vs 0.9%, P < 0.05). A multivariate analysis showed that DM was strongly associated with 30-
day bleeding events after adjusting for confounders. DM patients had significant increased mortality rates at both the 30-day and 2-
year end points.

DM was an independent predictor for an increased risk of 30-day bleeding events and correlated with increased 30-day and 2-year
mortality rates in STEMI patients with PCI. Our study has significant clinical implications for risk stratification before the application of
urgent PCI.

Abbreviations: AM| = acute myocardial infarction, BMI = body mass index, CCR = creatinine clearance rate (mL/min), DBP =
diastolic blood pressure, DM = diabetes mellitus, HR = heart rate, beats per minute, IABP = intra-aortic balloon pump, IMV = invasive
mechanical ventilation, LVEF = left ventricular gjection fraction, Ml = myocardial infarction, NVI = number of vessels involved, PAD =
peripheral arterial disease, PCl = primary percutaneous intervention, RBC = red blood cell count, SBP = systolic blood pressure,
STEMI = ST-elevation myocardial infarction, TP = temporary pacemaker, WBC = white blood cell.
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1. Introduction

The incidence of acute ischemic heart disease-caused death has
doubled during the past decade in China.'! Previous research has
estimated that this trend will accelerate so as to result in 23
million individuals dying from myocardial infarction by 2030.
ST-elevation myocardial infarction (STEMI) contributes to more
than 80% of such events in this country. The admission rate for
STEMI per 100,000 people increased from 3.5 in 2001 to 15.4 in
2011 in China,”' and nearly a quarter of these patients have
diabetes mellitus (DM)."*! Despite DM patients constituting such
a significant proportion of patients with STEMI, clinical studies
have scarcely addressed the differences in baseline profiles,
management, and outcomes in DM patients, especially among
Chinese DM patients.

DM is a well-known major risk factor for the development of
cardiovascular disease, with it also aggravating the progression
and eventually worsening the prognosis.!**! The mortality rate
among patients with acute myocardial infarction (AMI) was
found to be 1.4-fold higher in those with DM than in those
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without DM.[®! Moreover, cardiovascular disease is the leading
cause of death for DM patients.”] Percutaneous coronary
intervention (PCI) can significantly improve the prognosis in
general STEMI patients, but DM patients do not benefit as much
as non-DM patients. A few studies found that glycosylated
hemoglobin!®?! and certain other baseline characteristics (e.g.,
being older, female,'*!'!! and having acute hyperglycemia?!)
were associated with adverse clinical outcomes in STEMI, but the
underlying mechanisms remained unclear. On the other hand,
PCl-related bleeding events were found to be closely associated
with poor outcomes in STEML™ This situation has prompted
several registered clinical studies!"*™"%! to develop models for
evaluating the risk factors for in-hospital major bleeding events.
These models were developed and validated in the setting of acute
coronary disease, including non-ST-segment elevation acute
myocardial infarction (NSTEMI), unstable angina, and STEMI,
and were not specifically designed for STEMI. Moreover, data on
STEMI patients and bleeding events after hospitalization are still
very limited."®" There is a gap in the knowledge about the
potential link between DM and 30-day bleeding events or even
those up to 2 years after urgent PCI in STEMI, especially among
the Chinese population.

We therefore aimed to elucidate differences in the clinical
baseline characteristics, management, and outcomes between
DM and non-DM patients with STEMI after urgent PCI. It may
be hypothesized that DM is a predictive factor for 30-day and 2-
year bleeding events, and that bleeding events are associated with
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DM and increased mortality in Chinese STEMI patients after
urgent PCIL.

2. Methods
2.1. Study population

This was a retrospective cohort study. Data were obtained from the
medical record database of the First Affiliated Hospital of Xi’an
Jiaotong University. We included consecutive patients with STEMI
who underwent urgent PCI within 12 hours after the onset of chest
pain at our hospital between January 1, 2010 and December 31,
2013. The principal exclusion criteria were current use of warfarin,
refusal to receive blood transfusions, gastrointestinal or genitouri-
nary bleeding during the previous 2 months, major surgery during
the previous 6 weeks, coronary stent implantation within the
previous 30 days, or missing data on presentation (Fig. 1). The
reports include information on patients’ demographics, clinical
characteristics, peri-PCI medications, angiographic findings,
invasive procedures, and clinical outcomes. The primary end
points were the 30-day bleeding and 30-day mortality rates, while
the secondary end points were 2-year bleeding and 2-year mortality
rates. The outcomes were collected by telephone contact with the
patients themselves or their relatives. During follow-up, patients
were evaluated about adverse events and their compliance with
antiplatelet therapy. Written consent forms were signed by all of
the patients. This research protocol was approved by the Medical
Ethics Committee of Xi’an Jiaotong University (approval no.

PCI from 2010 to 2013

1699 patients admitted to our
cardiology department undergoing

724 patients underwent selective

or diagnostic PCI

975 patients underwent urgent PCI

463 patients had other diagnosis

A 4

(i.e. NSTEMI, unstable angina...)

512 patients diagnosed as STEMI

Exclusions: 4 patients on chronic

A

anticoagulant therapy; 73 patients

Study population: 435 patients

with missing data on presentation.

b

97 patients with diabetes 338 patients without diabetes
v v
30-day follow-up n (%5):
Major Bleeding event 6(6.2) 3(0.9)
Death 2(2.1) 0(0)
2-year follow-up n (%):
Major Bleeding event 2(2.1) 11(3.6)
Minor bleeding event 13(13.7) 21(3.2)
Besen 12(12.6) 12(3.9)

Figure 1. Study population selection flow diagram.
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Baseline characteristics at admission in STEMI patients with or without diabetes mellitus.

Characteristics Overall n=435 DM n=97 Non-DM n=338 P
Age, ¥ 59.4+11.2 61.5+11.5 58.8+11.1 0.034
Female 67 (15.4) 19 (19.6) 48 (14.2) 0.195
Weight, kg 70.3+£11.6 68.5+11.0 70.8+11.7 0.181
BMI 244+3.4 239+3.2 246+3.4 0.583
BMI >24 kg/cm? 147 (33.9) 27 (47.4) 120 (58.5) 0.133
HR, bpm 75.8+156.1 80.0+18.2 746+139 0.002
Pulse pressure, mm Hg 457+14.6 455+16.5 45.7+£14.0 0.874
SBP, mm Hg 125.2+21.8 123.8+22.7 125.7+21.6 0.453
DBP, mm Hg 79.6+14.3 78.3+135 79.9+14.0 0.325
LVEF, % 53.1+10.6 509+11.3 53.7+10.3 0.028
LVEF <40% 30 (6.9 16 (17.6) 14 (4.2) <0.05
KILLIP >2 24 (5.5) 11 (11.3) 13 (3.8) 0.004
Anemia 25 (5.7) 6 (6.2) 19 (5.6) 0.838
Hematocrit, % 42.3+56 41.3+6.0 42.6+55 0.040
Haemoglobin, g/L 142.8+17.8 141.2+18.7 1432+17.5 0.337
WBC count (x10%L) 10.5+3.5 11.0+48 10.3+3.0 0.123
RBC count (x10'2/L) 463+1.4 46+06 46+16 0.721
CCR 88.7+33.8 83.7+33.1 90.1+£339 0.601
Cardiovascular risk factors

Current smoking 256 (58.9) 43 (44.3) 213 (63.0) 0.001
Dyslipidemia 18 (4.1) 3(3.1) 15 (4.4) 0.558
Hypertension 202 (46.4) 40 (41.2) 162 (47.9) 0.244
Medical history

Prior PCI 31 (7.1) 9 9.3 22 (6.5) 0.350
Prior hemorrhage 11 (2.5 2 (2.1) 9 (2.7) 0.740
Prior MI 36 (8.3) 11 (11.3) 25 (7.4) 0.214
Prior PAD 17 (3.9 4 (4.1) 13 (3.8) 0.901

Continuous variables were expressed as mean + standard deviation. Discontinuous variables were expressed as frequency and percentage n (%).

P value calculated using x2 test or t test.

BMI=body mass index, CCR=creatinine clearance rate (mL/min), calculated with the Cockcroft—Gault formula, DBP = diastolic blood pressure, DM = diabetes mellitus, HR =heart rate (beats per minute),
LVEF =left ventricular ejection fraction, PCl=primary percutaneous intervention, RBC=red blood cell count, SBP = systolic blood pressure, STEMI = ST-elevation myocardial infarction, WBC = white blood cell.

KYLLSL-127-01). The study complied with the Declaration of
Helsinki.

2.2. Definitions

STEMI was defined as chest pain lasting >30 minutes and <12
hours with documented ST-segment elevation of >1 mm in 2 or
more contiguous leads (or reciprocal ST-segment depression of
>1mm in V1 or V2) or (presumed) new left bundle branch block
and elevated markers of myocardial necrosis (creatine kinase MB
isoenzyme or troponins).!” DM was defined as a history of
hyperglycemia managed by insulin, oral hypoglycemic agents, or
diet. The criteria for urgent PCI were presentation within 12
hours after the onset of chest pain suggestive of AMI and ST-
segment elevation of >0.2mV in 2 adjacent chest leads or >0.1
mV in 2 or more adjacent limb leads or >50% stenosis in an
angiographic test. The patients who were finally included in the
study were pretreated with a loading oral dose of 100 to 300 mg
of aspirin, 600mg of clopidogrel, and then transferred to the
catheter laboratory as soon as possible. The choice of access site,
antithrombotic treatment during angiography, stents, and other
essential equipment was made by an experienced cardiologist in
accordance with the current guidelines."'”!

A 30-day major bleeding event was defined as a bleeding event
occurring within 72 hours after PCI or before hospital discharge
and defined on the basis of the Bleeding Academic Research
Consortium definition!”! as the occurrence of any of the
following:

1. Documented intracranial, gastrointestinal, or genitourinary
bleeding.

2. Overtbleeding post-PCI plus a hemoglobin decrease of >4 g/dL.
The hemoglobin decrease was calculated as the hemoglobin
level examined at admission minus that tested within 72 hours
after PCI during hospitalization.

3. Access-site bleeding either external or hematoma of >10cm
for femoral access, >5cm for brachial access, or >2cm for
radial access.

4. Any bleeding requiring blood transfusion or surgical interven-
tion for control.

A 2-year major bleeding event was defined similarly as for the
30-day period but covering any conditions that occurred during
the follow-up after discharge. A 2-year minor bleeding event was
defined as hemorrhage (including dental, nasal, skin, or
intraocular) that did not require intervention during the
follow-up.

2.3. Data analysis

We generated the statistics for the whole population and sorted
the patients into 2 groups: DM and non-DM. Categorical
variables are expressed as frequency and percentage values for
Pearson x” tests or Fisher exact tests as appropriate. Continuous
variables are expressed as mean and standard deviation values,
and they were compared using Student ¢ tests. The Mann—
Whitney U test was applied to variables that did not conform to a


http://www.md-journal.com

Zhang et al. Medicine (2016) 95:33

normal distribution. Logistic regression models were applied to
evaluate the prognostic effect of the DM status on bleeding
events. A forward stepwise method was employed to identify
covariates to be included in the logistic regression models. The
adjustments included in multivariate logistic analysis were age,
sex, heart rate, left ventricular ejection fraction (LVEF), and pulse
pressure. Kaplan—-Meier analysis was used to examine the
cumulative incidence of clinical outcomes. The cutoff for
statistical significance was set as P <0.05. All data analyses were
performed using the SPSS statistical software (version 19.0; SPSS
Inc, Chicago, IL).

3. Results

The 435 patients in the final study sample comprised 97 (22.3%)
in the DM group and 338 (77.7%) in the non-DM group (Fig. 1).
The follow-up period was 28.0+10.2 months (mean +standard
deviation). The study population was relatively young (59.4 +
11.2 years) and comprised predominantly men (84.6%) with a
normal body mass index (BMI, 24.4 + 3.4kg/m?). Patients with
DM were older (61.5+11.5 vs 58.8+£11.1 years, P=0.034) and
presented with significantly lower LVEF (50.9+11.3% vs 53.7 +
10.3%, P=0.028) and hematocrit (41.3+6.0% vs 42.6 +5.5%,
P=0.040). The proportion of patients with Killip class >II and
LVEF <40% was higher among those with DM than those
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without DM (11.3% vs 4.2%, P=0.004, 17.6% vs 4.2, P<
0.001, respectively, Table 1).

Platelet GP IIb/Illa antagonists, aspirin, clopidogrel, and
antithrombin therapy were administered similarly in the 2 study
groups. There were no significant differences in invasive
procedures or angiographic statistics between the 2 groups
(Table 2). Access-site hemorrhage was the only complication
after PCI whose incidence was significantly higher in patients
with DM (2.1% vs 0%, odds ratio [OR]=1.021, 95% confidence
interval [CI]=0.992-1.051, P=0.008).

Details were obtained for 401 patients of the overall included
population during the follow-up. Twenty-four patients died at
the 2-year end point: 4 from myocardial reinfarction, 3 from
heart failure, 3 from cancer, 4 from unknown reason, and the
remainder from cardiac death. The rate of 30-day bleeding events
was significantly higher in DM patients (6.2% vs 0.9%, OR=
7.36, 95% CI=1.81-28.01, P=0.005). Whether DM was an
independent risk factor for 30-day bleeding events was explored
by analyzing the changes in different variables relative to their
baseline values as covariates (listed in Table 3). The univariate
and multivariate logistic analyses of risk factors for 30-day
bleeding events confirmed our hypothesis that DM was a strong
predictive factor for 30-day bleeding events even after adjusting
covariates (adjusted OR=4.72, 95% CI=1.40-15.96, P=
0.013). In contrast, the rates of 2-year major and minor bleeding

Medication within 24 hours, in-hospital procedures and clinical outcomes of the study population.

Characteristics Overall n=435 DM n=97 Non-DM n=338 P
Peri-procedural medications
Asprin 432 (99.3) 96 (99.0) 336 (99.4) 0.645
Clopidogrel 429 (98.6) 96 (99.0) 333 (98.5) 0.739
Fondaparinux sodium 211 (48.5) 46 (47.4) 165 (48.8) 0.809
LMWH 244 (56.1) 49 (50.5) 195 (57.5) 0.209
Tirofibin 410 (94.3) 93 (95.9) 317 (93.8) 0.436
Angiographic statistics
Femoral approach 221 (50.8) 48 (49.5) 173 (51.2) 0.786
Anterior MI 213 (49.0) 55 (56.7) 158 (46.7) 0.084
NVI >1 333 (76.6) 73 (75.3) 260 (76.9) 0.733
Door-to-balloon min 87.1+58.4 88.2+66.5 86.8+55.9 0.709
Invasive procedures
MV 18 (4.1) 7(7.2) 11 (3.3 0.084
IABP 18 4.1) 6 (6.2) 12 (3.6) 0.251
P 34 (7.8) 9 9.3 25 (7.4) 0.543
In-hospital complication
Atrioventricular block 38 (8.7) 11 (11.3) 27 (8.0) 0.303
Ventricular fibrilation 12 (2.8) 1(1.0) 11 (3.3 0.239
Reinfarction 1(0.2 0(0) 1(0.3) 0.592
Cardiac rupture 10.2) 1(1.0 0 0.062
Infection 119 (27.4) 31 (32.0) 88 (26.0) 0.249
Ventricular septal defect 10.2) 1(1.0 0 0.062
Access-site hemorrhage 2 (0.5) 2 (2.1) 0 0.008
Blood transfusion 4(0.9 22.1) 2 (0.6) 0.181
End points
30-day major bleeding 9 (2.1) 6 (6.2 3(0.9 0.001
30-day mortality 2 (0.5 2 (2.1) 0 0.008
2-year major bleeding 13 3.2 22.1) 11 (3.6) 0.458
2-year minor bleeding 34 (8.5) 13 (13.7) 21 (3.2 0.091
2-year mortality 24 (5.9 12 (12.6) 12 (3.9) 0.010

Continuous variables were expressed as mean + standard deviation, discontinuous variables were expressed as frequency and percentage n (%).

P value from x? test or ¢ test.

IABP = intra-aortic balloon pump, IMV =invasive mechanical ventilation, LMWH = low molecular weight heparin, MI=myocardial infarction, NVI=number of vessels involved, PAD = peripheral arterial disease,

TP =temporary pacemaker.
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Risk factors for 30-day bleeding events.

Unadjusted Adjusted
P OR 95% Cl P OR 95% Cl
DM 0.005 7.36 1.81-28.01 0.013 4.72 1.40-15.96
KILLIP 0.038 1.86 1.04-3.32
HR 0.009 1.05 1.01-1.09 0.494 1.01 0.98-1.05
Age 0.793 1.01 0.95-1.07 0.507 1.63 0.39-6.84
Gender 0.572 1.59 0.32-7.81 0.564 0.65 0.15-2.79
Smoke 0.381 0.55 0.15-2.09
Door-to balloon 0.274 0.99 0.97-1.01
IABP 0.015 0.93 0.88-0.99 0.050 0.94 0.89-1.03
SBP 0.031 0.96 0.93-0.99
DBP 0.394 0.98 0.93-1.03
LVEF 0.012 0.90 0.83-0.98 0.161 0.94 0.86-1.03
Killip 0.038 1.86 1.04-3.32
Anemia 0.496 2.09 0.25-17.38
WBC 0.043 1.11 1.00-1.22 0.048 1.19 1.01-1.43

Adjustments include age, gender, heart rate, left ventricular ejection fraction, IABP, diabetes, white blood cell count, and KILLIP class.

%
P value calculated using logistic regression for univariate analysis.
P value calculated using logistic regression for multivariate analysis.

events did not differ significant between DM and non-DM
patients. Clinical outcomes (Table 2) and Kaplan—-Meier curves
(Figs. 2-5) implied that DM was related to significantly higher
rates of 30-day mortality (2.1% vs 0.0%, P=0.008) and 2-year
mortality (12.6% vs 3.9%, P=0.010).

4. Discussion

The main findings of our study are as follows: the hazard of a 30-
day bleeding event following urgent PCI is higher in DM-related
STEMI patients than in their non-DM counterparts, DM patients
with STEMI undergoing urgent PCI have worse baseline profiles,
more cardiovascular risk factors, but no significant difference in
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Figure 2. Kaplan—-Meier survival curves of 30-day bleeding events in STEMI
patients with or without diabetes mellitus. STEMI=ST-elevation myocardial
infarction.

antithrombotic medication or in-hospital invasive procedures,
and DM is significantly correlated with higher 30-day and 2-year
mortality rates.

Compared with previous studies, we observed a similar
prevalence of DM (22%) among STEMI patients who underwent
urgent PCI (the reported rate in the patients with STEMI was
21.1% in 1 registry trial"® and 21.2% in a Chinese STEMI study
population'"?!). Consistent with previous studies,**°-*?! the DM
patients in the current study and they also presented with worse
baseline clinical characteristics than non-DM patients, such as
being older, more likely to have previous vascular disease, more
cardiovascular risk factors, higher heart rate at admission, and
larger proportions in Killip class >II and with LVEF <40%. The
prevalence of 30-day bleeding events was 6.2% (6/97) among
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Figure 3. Kaplan—Meier survival curves of 30-day mortality in STEMI patients
with or without diabetes mellitus. STEMI=ST-elevation myocardial infarction.
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Figure 4. Kaplan—Meier survival curves of 2-year bleeding events in STEMI
patients with or without diabetes mellitus. STEMI=ST-elevation myocardial
infarction.

DM patients, and therefore much higher than in non-DM
patients. In comparison, the peri-PCI major bleeding rate in a
large cohort included in a trial of acute coronary syndromes!*?!
was 14.4% for DM patients and 10.4% for non-DM patients
(P=0.21). Another study, the ACUITY trial, found that DM
patients—in the context of PCI—had higher rate of non-
coronary-bypass-related major bleeding events (5.7% vs 4.2%,
P <0.001).*% These disparities in the rates of major bleeding
events may be due to major bleeding being defined in different
ways.

DM has been validated as a risk factor for in-hospital major
bleeding among patients with NSTEMI and unstable angina.
However, whether DM is a risk factor for 30-day bleeding events
and those up to 2 years, particularly in the Chinese population
with urgent PCI for STEMI, remains unclear. As expected, the
present study found DM to be an independent risk factor for 30-
day bleeding events, and we attempted to identify the mecha-
nisms underlying the increased 30-day bleeding rate. First, since
DM patients usually present with previously proven predictors
for bleeding, including being older and with previous bleeding
events and a lower BMI, this may contribute to the interaction
between 30-day bleeding and DM. Second, the use of low-
molecular-weight heparin and antiplatelet agents did not differ
significantly between the DM and non-DM patients, and we
speculated that the short-term risk of bleeding could be higher in
DM patients due to their lower body weight, especially among
those who present with a significantly lower hematocrit at
admission. Under this circumstance, DM patients might have
higher platelet inhibition leading to reduced platelet reactivity,
which increases the risk of a bleeding event.!**! Third, the DM
patients had been experiencing platelet hyperactivity for a long
time, but they were more likely to be treated with hypoglycemic
agents before AMI, which may decrease coagulability due to the
reduced production of thromboxane A and plasminogen
activator inhibitor 1 activity. Moreover, in addition to more
frequently invasive procedures, intensive anticoagulant therapy
within 12hours before urgent PCI plus persistent treatments
for hyperglycemia may enhance the burden on coagulant

Follow-up (Months)

Figure 5. Kaplan-Meier survival curves of 2-year mortality in STEMI patients
with or without diabetes mellitus. STEMI=ST-elevation myocardial infarction.

derangements within a short period after a clinical intervention
and subsequently result in an increased bleeding rate. The above-
mentioned factors may at least partially explain why the DM
patients suffered more 30-day bleeding events. However, large-
scale and multicenter trials involving the DM population are still
needed to explore the mechanism underlying the higher bleeding
rate among DM patients with STEMI after PCIL. This finding
indicates that DM patients should be carefully evaluated and
monitored for bleeding risk. Also, the much higher bleeding rate
recorded after discharge compared with the bleeding rate during
30 days after hospitalization might be due to 2-year bleeding
events being covered by both major and minor bleeding
definitions.

Our study has also confirmed that DM is related to higher 30-
day and 2-year mortality rates. We speculate that the main reason
for such higher mortality is that DM patients usually have a lower
LVEF and higher Killip classification, indicating worse cardiac
function and more severe cardiovascular risk factors. It was
reported that Killip class >II was the most effective predictor for
mortality in women with DM.”?®! We not only obtained the
same association, but also extended this finding to both genders.
Furthermore, the bleeding rate was significantly higher in the DM
population, which is an independent risk factor for 30-day
mortality among patients with coronary arterial disease.*”! As
mentioned above, our data indicated that both the 30-day
bleeding and 30-day mortality rates were significantly higher in
DM patients. It is logical and reasonable to deduce that DM
elevated the 30-day mortality by increasing the probability of
bleeding events. In the setting of a 2-year follow-up, DM patients
do present worse mortality statistics, while the incidence of
bleeding events is similar in the 2 groups. It is especially
noteworthy that this parallel increase in bleeding events and
mortality did not apply for the 2-year follow-up, which suggests
that key risk factors involved in the disease change during its
progression. We therefore assume that DM exerts time-
dependent effects on bleeding events. During the short-time
period around the onset of STEMI, DM was the most important
risk factor for 30-day bleeding events in our study population,
and it may still play a role in bleeding events by disrupting the
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balance between coagulation and anticoagulation during the 2-
year follow-up—but it no longer acts as the key factor. Future
research should include more time points when monitoring the
outcome for bleeding events during the follow-up to reveal the
mechanism underlying the relationship between DM and
mortality.

We also found that an elevated white blood cell count at
admission was related to a higher 30-day bleeding rate. This
observation is identical to that of a previous study that assessed
the risk factors for major bleeding after PCL*®! Finally, we found
that the use of an IABP had a borderline significant predictive
effect on 30-day bleeding events. A recent meta-analysis'>*! of the
use of an IABP on AMI found that an IABP may exert beneficial
effects on hemodynamic parameters, but there are no convincing
large-scale data that prove this effect. Other clinical parameters
previously identified as predictors for major bleeding such as
advanced age and renal disease were not found in either our
univariate or multivariate analysis.*®*" The smallness of the
study sample and the small numbers of events may have
prevented the detection of other predictors. Several other
limitations of our study should also be declared. This was a
single-centered study and diabetes was diagnosed at admission
according to prior history but not by glucose or insulin level tests.
Additionally, further study is needed about the impact of diabetes
on the prognosis at different time points.

5. Conclusions

DM patients treated with urgent PCI for STEMI had worse
baseline profiles, a higher rate for 30-day bleeding events, and
impaired 30-day and 2-year survival rates. These findings
indicate that DM is an independent risk factor for 30-day
bleeding events. The white blood cell count before PCI and the
use of an IABP were also significant factors for 30-day
bleeding events. It is essential to monitor DM patients
closely for bleeding events to improve their 30-day and 2-year
survival rates.
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