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Abstract
Diabetes mellitus (DM) has been proved to be a predictor of adverse outcomes after percutaneous coronary intervention (PCI). Drug-
eluting stents (DESs) could reduce the adverse events in DM patients. In this study, we aimed to analyze the clinical outcome after
DES implantation in diabetic versus nondiabetic patients in China. Totally, 200 Chinese DM patients and 400 Chinese non-DM
patients were enrolled in this retrospective study. Compared with non-DM patients, DM patients were more likely to have a higher
incidence of cardiac death (3.5% vs. 1.0%, P= .048), stent thrombosis (2.5% vs. 0.5%, P= .044), target lesion revascularization
(6.0% vs. 1.8%, P= .005), target vessel failure (15.5% vs. 8.0%, P< .001), target lesion failure (14.0% vs. 4.3%, P< .001), myocardial
infarction (4.5% vs. 1.5%, P= .030), and major adverse cardiac events (12.5% vs. 5.0%, P= .001) at 2-year follow-up. However, the
incidence of target vessel revascularization (7.5% vs. 5.5%, P= .340) was similar between DB and non-DB patients. Patients with DB
(hazard ratio [HR]=2.54, P= .001), older than 80 years (HR=1.33, P= .027) with hypercholesterolemia (HR=1.03, P< .001), serum
creatinine>177mmol/L (HR=3.04, P= .011), a history of cerebral vascular accident (HR=4.29, P= .010), or a history of myocardial
infarction (HR=31.4, P< .001) were more likely to experience adverse events. In China, DM could also be served as an independent
predictor of adverse outcomes after DES implantation. These patients should be reexamined more frequently.

Abbreviations: ACS = acute coronary syndrome, CAD = chronic coronary artery disease, CI = confidence interval, DES = drug-
eluting stents, DM = diabetes mellitus, HR = hazard ratio, ITDM = insulin-treated diabetes mellitus, MACE = major adverse cardiac
events, MI = myocardial infarction, NITDM = noninsulin treated diabetes mellitus, PCI = percutaneous coronary intervention, RR =
risk ratio, SD= standard deviation, TLF= target lesion failure, TLR = target lesion revascularization, TVF= target vessel failure, TVR =
target vessel revascularization.
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1. Introduction

Morethan347million individualswereaffectedbydiabetesmellitus
(DM) globally in the year 2008.[1] In the 1970s, DMwas defined as
an independent risk factor for cardiovascular disease and
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mortality. High blood glucose levels in DM patients could
facilitateandaccelerate theatheroscleroticprocess throughdifferent
mechanisms.[5] The most common therapy for coronary artery
disease patients is percutaneous coronary intervention (PCI).[6]

DM has been proved to be a predictor of adverse outcomes
after PCI including restenosis, repeat revascularization, myocar-
dial infarction (MI), and mortality.[7–11] Recently, drug-eluting
stents (DESs) have been proved to reduce the incidence of
restenosis and the need for repeat revascularization when
compared with bare-metal stents in patients with DM.[12,13]

However, compared with non-DM patients, DM patients still
have a high risk of major adverse cardiac events (MACEs) with
DES.[14–16] Some studies found that the incidence of cardiac
death between patients with or without DM is similar.[17] But
some other large sample clinical trials found that patients with
DM still had a higher risk of MACE even with DES.[18–20] All
studies above are not reported in China.
Thrombotic and thrombolytic status is differentbetweenwestern

people and Asians. Compared with patients in western countries,
platelets and thrombolysis are both inhibited in Asian patients.[21]

This may be important in the etiology of thrombotic events. In
Chinese patients, coagulation state is not that high, and little data
are known about the outcomes of DES usage in Chinese patients.
Thus, we conducted this study to investigate the efficiency and

safety of DES in Chinese patients with or without DM.
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Furthermore, we also conducted ameta-analysis to systematically
review the effect of DM in patients undergoing PCI with DES.

2. Patients and methods

2.1. Ethics statement

This study was approved by the institutional review board of
Anhui Medical University, and it was conducted in accordance
with the Declaration of Helsinki and internationally accepted
ethical guidelines. All patients signed an informed consent form.

2.2. Patients

Totally, 600 Chinese patients treated with PCI and with DESwere
continuously enrolled in this retrospective study between2010and
2013 (DM, n=200; non-DM, n=400). Patients included in this
study should meet the following criteria: age 18 to 80 years;
clinically diagnosed as having chronic coronary artery disease
(CAD) or acute coronary syndrome (ACS);>1 target lesion; target
lesion stenosis>50%;using at least 1DES.Exclusion criteriawere:
history of stroke or transient ischemic attack within 6 months;
history of coagulopathy; platelet count <100,000 or >700,000
cells/mm3 or a WBC count <3000cells/mm3.
For patients with stable CAD, those experiencing the following

indications were eligible for PCI: target lesion stenosis ≥70%;
target lesion stenosis is <90% but fractional flow reserve <0.8.
For patients with non–ST-segment elevation ACS, patients
experiencing the following indications were eligible for PCI:
unstable hemodynamics patients; refractory angina pectoris;
patients with life-threatening arrhythmia; acute heart failure;
with increased serum troponin levels. PCI was conducted as soon
as possible when patients experienced ST-segment elevation
myocardial infarction.

2.3. PCI and periprocedure management

The following information was collected for patients included in
our study: age, sex, height, weight, blood pressure, blood glucose
level, blood lipid levels, serum creatinine levels, electrocardiog-
raphy, and disease history (history of hypertension, hypercholes-
terolemia, smoking, myocardial infarction, PCI, cerebral vascular
accident, and family history of coronary disease).
PCI was performed according to current standard procedural

guidelines.[22] Quantitative coronary angiography was per-
formed using the Philips quantitative coronary analysis system
(Toshiba, Japan) and was assessed by an interventional
cardiologist. A successful procedure was defined as <25%
residual stenosis after PCI.
Before or during the PCI procedure, all patients received at

least 300mg of aspirin and a 300- to 600-mg loading dose of
clopidogrel. After the PCI procedure, all patients were given 100
mg/day of aspirin continuously and 75mg/day clopidogrel for at
least 12 months.

2.4. DM

DM was diagnosed as an abnormal blood glucose level
(=126ï¿½mg/dL) after an overnight fast, an abnormal glycosy-
lated hemoglobin test (=6.5%), or an abnormal glucose-tolerance
test (2 hours =200ï¿½mg/dL).[23] DM patients were further
stratified by DM treatment into insulin-treated DM (ITDM) and
noninsulin-treated DM (NITDM). For NITDM patients, treat-
ments were oral glucose-lowering drugs or without medication,
such as lifestyle modification.
2

2.5. Outcomes and follow-up

The following information was collected at 2-year follow-up:
death (cardiac death and death of other reasons), stent thrombus
(at 1 month/1 year/2 year), target vessel failure (TVF), target
lesion failure (TLF), target vessel revascularization (TVR), target
lesion revascularization (TLR), MI, and MACE. Endpoint events
were defined as death. Stent thrombus were assessed according to
the Academic Research Consortium definition.[24] TLF is
composed of cardiac death, target vessel-related MI, and TLR.
And TVF is composed of cardiac death, target vessel-related MI,
and TVR. MACEs were defined as cardiac death plus stent
thrombus plus TVR.
2.6. Statistical analysis

SPSS 20.0 (IBM, Chicago, IL) was used for statistical analysis and
P value <.05 was defined as the threshold of statistical
significance. For normally distributed data, mean± standard
deviation (SD) was used for statistics. And asymmetrically
distributed data were expressed as median (range). Independent-
sample t tests were used to calculate the differences between the 2
therapies. The Kaplan-Meier method was used to evaluate the
incidence of cumulated events. Univariable and multivariable
Cox proportional hazard regression models were used to
compare time-dependent dichotomous events among groups.
2.7. Systematic review and meta-analysis

MEDLINE, EMBASE, Science Citation Index, the Cochrane
Library were systematically searched using the following Key-
words: drug eluting stent or DES; diabetes mellitus or DM;
percutaneous coronary intervention or PCI.
RevMan 5.2.6 (Cochrane Collaboration) were used for meta-

analysis. Mantel-Haenszel risk ratios (RRs) with corresponding
95% confidence intervals (CIs) were calculated for the pooled
outcomes. Heterogeneity was assessed by calculating I2.
Homogeneity between trials was assessed using the x2 test with
the significance threshold set at P> .1.
3. Results

3.1. Characteristics of the study population

Totally, 600 patients including 200 DM (ITDM, n=68; NITDM,
n=132) and 400 non-DMpatients treated with PCI were enrolled
in our study. Compared with non-DM patients, DM patients had
higher body mass index (BMI), and were more likely to have a
history of hypertension, hypercholesterolemia, peripheral vascular
disease, kidney function deficiency (serum creatinine >177mmol/
L), and family history of coronary disease. In DM patients, all
baseline characters were similar between ITDM and NITDM,
except that ITDM patients were more likely to have kidney
function deficiency (serum creatinine >177mmol/L) (Table 1).
3.2. Angiographic and procedural characteristics

In angiographic findings, non-DM patients were more likely to
have less 1-vessel disease and 3-vessel disease. Compared with
DM patients, the stents’ number and length were significantly
smaller and shorter for non-DM patients and maximal pressure
was lower in non-DM patients. The differences of angiographic
findings, lesion classification, and stent characteristics were
similar between ITDM and NITDM patients (Table 2).



Table 1

Baseline characteristics of included patients.

Diabetics (n=200)

Index ITDM (n=68) NITDM (n=132) P Nondiabetics (n=400) P

Age, years 65.1±5.7 66.8±7.2 .813 66.2±6.8 .884
Male, n (%) 49 (72.1) 98 (74.2) .742 298 (74.5) .792
Body mass index, Kg/m2 28.7±5.1 29.8±5.6 .946 25.2±7.4 .046
History of
Hypertension, n (%) 51 (75.0) 101 (76.5) .812 272 (68.0) .042
Hypercholesterolemia, n (%) 54 (79.4) 103 (78.0) .822 275 (68.8) .012
Smoking, n (%) 17 (25.0) 30 (22.8) .720 93 (23.3) .946
Myocardial infarction, n (%) 27 (39.7) 42 (31.8) .266 124 (31.0) .387
Percutaneous coronary intervention, n (%) 22 (32.4) 36 (27.3) .453 112 (28.0) .798
Coronary artery bypass grafting surgery, n (%) 7 (10.3) 13 (9.8) .921 32 (8.0) .412
Peripheral vascular disease, n (%) 9 (13.2) 12 (9.1) .365 14 (3.5) .001
Cerebral vascular accident, n (%) 5 (7.4) 6 (4.5) .515 12 (3.0) .133
Serum creatinine>177mmol/L, n (%) 8 (11.8) 3 (2.3) .008 5 (1.3) .005
Heart failure, n (%) 2 (2.9) 2 (1.5) .606 6 (1.5) .738
Family history of coronary disease, n (%) 43 (63.2) 81 (61.4) .796 211 (52.8) .031

ACS 20 (29.4) 41 (31.1) .058 139 (34.8) .298
ST-segment elevation myocardial infarction, n (%) 6 (8.8) 13 (9.8) .815 42 (10.5) .702
Non-ST-segment ACS, n (%) 5 (7.4) 13 (9.8) .795 44 (11.0) .448
Unstable angina pectoris, n (%) 9 (13.2) 15 (11.4) .700 53 (13.3) .666

CAD 48 (70.6) 91 (68.9) .058 261 (65.2) .298
Stable angina pectoris, n (%) 31 (45.6) 67 (50.8) .488 182 (45.5) .418
Silent ischemia/others, n (%) 17 (25.0) 24 (18.2) .258 79 (19.8) .829

ACS= acute coronary syndrome, CAD= coronary artery disease, ITDM= insulin-treated diabetes mellitus, NITDM=noninsulin-treated diabetes mellitus.
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3.3. Outcomes at 2 years’ follow-up
3.3.1. Death. All patients were eligible for the information
collection at 2 year’s follow-up. Totally 19 deaths were detected
(ITDM, n=5; NITDM, n=5; non-DM, n=9). Together, 11
patients (ITDM, n=4; NITDM, n=3; non-DM, n=4) experienced
cardiacdeath.The incidenceof cardiacdeathwassignificantly lower
in non-DM patients group (1.0%) compared with DM patients
(3.5%). But the difference was similar between ITDM (5.9%) and
NITDMpatients (2.2%) (Table 3). Cumulative incidence of cardiac
death was significantly higher in ITDM group compared with non-
DM patients (P= .004), and the difference between ITDM and
NITDM patients group (P= .180) or between NITDM and non-
DM patients group (P= .260) was not significant (Fig. 1).
Table 2

Angiographic and procedural characteristics of enrolled patients.

Diabetics (n=200)

Index ITDM (n=68) NITDM (n=13

Angiography findings
Involving 1 vessel, n (%) 21 (30.1) 37 (28.0)
Involving 2 vessels, n (%) 23 (33.8) 45 (34.1)
Involving ≥3 vessels, n (%) 24 (35.3) 49 (37.1)
Other, n (%) 0 (0.0) 1 (0.8)

Degree of coronary artery stenosis
71%–90% 56 (82.4) 103 (78.0)
≥91% 12 (17.6) 29 (22.0)

Lesion classification (AHA)
Type A, n (%) 2 (2.9) 4 (3.0)
Type B1, n (%) 9 (13.2) 24 (18.2)
Type B2, n (%) 26 (38.2) 55 (41.7)
Type C, n (%) 31 (45.6) 49 (37.1)

Number of stents 1.8±0.6 1.8±0.8
Length of stent, mm 29.3±21.5 28.7±19.6
Maximal pressure, atm 16.8±5.2 17.2±6.0

AHA=American Heart Association, ITDM= insulin-treated diabetes mellitus, NITDM=noninsulin-treated

3

3.3.2. Stent thrombosis. Totally, 5 DM patients (ITDM, n=4;
NITDM, n=1) and 2 non-DM patients were found to have stent
thrombus (P= .040). The difference between DM and non-DM
patients or ITDM and NITDM patients at follow-up of 1 month,
1 month to 1 year, and 1 year to 2 year was of no significance
(Table 3). Cumulative incidence of stent thrombus was
significantly higher in ITDM patients group when compared
with non-DM patients (P< .001) or NITDM patients (P= .030).
However, the difference between NITDM and non-DM patients
group (P= .730) was not significant (Fig. 1).

3.3.3. TVF/TLF. Compared with DM patients (ITDM, n=19;
NITDM,n=12),non-DMpatients (n=32) experiencedsignificantly
2) P Nondiabetics (n=400) P

.674 157 (39.3) .014

.970 137 (34.3) .951

.799 104 (26.0) .008
>.999 2 (0.5) >.999

.594 348 (87.0) .041

.473 52 (13.0)

>.999 21 (5.3) .210
.372 69 (17.3) .818
.640 153 (38.3) .594
.247 157 (39.3) .859
.993 1.7±0.7 .016
.615 26.7±17.8 .010
.562 15.1±4.9 .038

diabetes mellitus.
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Table 3

Adverse events at 2-year follow-up.

Diabetics (n=200)

Index ITDM (n=68) NITDM (n=132) P Nondiabetics (n=400) P

Death 5 (7.4) 5 (3.8) .313 9 (2.2) .070
Cardiac death, n (%) 4 (5.9) 3 (2.2) .225 4 (1.0) .048
Noncardiac death, n (%) 1 (1.5) 2 (1.5) >.999 5 (1.3) >.999
Stent thrombosis 4 (5.9) 1 (0.8) .047 2 (0.5) .044
�30 days, n (%) 1 (1.5) 0 (0.0) .340 0 (0.0) .333
30–360 days, n (%) 2 (2.9) 0 (0.0) .114 1 (0.3) .259
360–720 days, n (%) 1 (1.5) 1 (0.8) >.999 1 (0.3) .259
Target vessel failure, n (%) 19 (27.9) 12 (9.1) <.001 32 (8.0) <.001
Target lesion failure, n (%) 14 (20.6) 14 (10.6) .161 17 (4.3) <.001
Target vessel revascularization, n (%) 9 (13.2) 6 (4.5) .027 22 (5.5) .337
Target lesion revascularization, n (%) 4 (5.9) 8 (6.1) >.999 7 (1.8) .005
Myocardial infarction, n (%) 6 (8.8) 3 (2.2) .064 6 (1.5) .027
Major adverse cardiac events, n (%) 13 (19.1) 12 (9.1) .042 20 (5.0) .001

ITDM= insulin-treated diabetes mellitus, NITDM=noninsulin-treated diabetes mellitus.

Figure 1. Cumulative incidence of outcomes at 2-year follow-up.
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less incidenceofTVF (P< .001).Nevertheless, non-DMpatients (n=
17) also experienced significantly less incidence of TLF compared
with DM patients (ITDM, n=14; NITDM, n=14) (P< .001)
(Table 3).

3.3.4. TVR/TLR. TVR was detected in a total of 15 DM patients
(ITDM, n=9; NITDM, n=6) and 22 non-DM patients
(P= .340). Compared with non-DM patients (n=7), more
DM patients (ITDM, n=4; NITDM, n=8) experienced TLR
(P= .005). Both the differences of TVR and TLR between ITDM
and NITDM patients were not significant (Table 3).
Cumulative incidence of TLR was significantly lower in non-

DM group when compared with ITDM group (P= .040) or
NITDM patients group (P= .009). The difference between ITDM
and NITDM group (P= .980) was not significant. Cumulative
incidence of TVRwas significantly higher in ITDMpatients when
compared with non-DM patients (P= .040) or NITDM patients
(P= .030). However, the difference between NITDM and non-
DM patients (P= .440) was not significant (Fig. 1).

3.3.5. Myocardial infarction. The incidence of MI was signifi-
cantly lower in non-DMpatients (n=6) thanDMpatients (ITDM,
n=6; NITDM, n=3) (P= .03). The difference between ITDMand
NITDM patients was not significant (Table 3). Cumulative event
incidence of MI was significantly higher in ITDM patients when
compared with non-DM patients (P< .001) or NITDM patients
(P= .030).However, the difference betweenNITDMandnon-DM
group (P= .550) was not significant (Fig. 1).

3.3.6. MACEs. Non-DM (n=20) patients experienced signifi-
cantly lower incidence of MACE than DM patients (ITDM, n=
13; NITDM, n=12) (P= .001). Moreover, NITDM patients
experienced lower incidence of MACE than ITDM patients
(P= .040) (Table 3). Cumulative event incidence of MACE was
significantly higher in ITDMpatients group when compared with
non-DM patients (P< .001) or NITDM patients (P= .040).
Moreover, the difference between NITDM and non-DM group
(P= .040) was also significant (Fig. 1).

3.3.7. Risk factors for cardiac death/stent thrombosis/
MACEs. Patients with DM (hazard ratios [HRs]=2.54, 95%
CI 1.429–4.514, P= .001], older than 80 years (HR=1.33, 95%
CI 0.125–1.885, P= .027), with hypercholesterolemia (HR=
1.03, 95% CI 1.017–2.066, P< .001), serum creatinine >177m
mol/L (HR=3.04, 95% CI 1.291–7.180, P= .011), a history of
cerebral vascular accident (HR=4.29, 95% CI 1.422–12.967,
P= .010), or with a history of MI (HR=31.4, 95% CI
Table 4

Risk factors for death/ major adverse cardiac events/stent thrombos

Univariate anal

Factors HR 95% CI

Diabetes mellitus 1.75 0.169–2.622
Age >80 y 6.77 4.433–10.336
Hypercholesterolemia 1.08 1.051–2.116
Smoking 5.32 3.278–8.648
Serum creatinine>177mmol/L 2.11 1.151–3.863
History of cerebral vascular accident 9.09 5.94–13.790
History of heart failure 4.11 2.065–8.162
History of myocardial infarction 14.58 8.260–25.731
History of percutaneous coronary intervention 6.67 4.136–10.745
Family history of coronary disease 4.28 2.703–7.542

CI= confidence interval, HR=hazard ratio.
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11.429–86.273, P< .001) were more likely to experience adverse
events (Table 4).
3.4. Systematic review and meta-analysis

After systematically reviewing the following database (MED-
LINE, EMBASE, Science Citation Index, and the Cochrane
Library), the authors found that 22 studies reported the effect of
DES both in DM and non-DM patients.[7–11,14–20,25–34] Howev-
er, in Fröbert et al’s study,[30] detailed data about adverse events
were not reported. Patients’ data of Kereiakes et al’s study[32]

were extracted from SPIRIT IV Clinical Trial which was part of
Stone et al’s study.[33] Moreover, we also found that patients’
data of Sato et al’s study[31] was part of their latter study.[27]

Thus, we excluded the 3 studies above, and conducted a meta-
analysis with the other 19 studies[7–11,14–20,25–29,33,34] and our
own data.

3.4.1. Cardiac Death. A total of 17 studies[7–9,11,14–20,25,26,28,29,33,34]

and the data in the present study reported cardiac death; the pooled
analysis showed that DM patients had a higher incidence of cardiac
death (RR=2.17, 95%CI 1.85–2.53, I2=46%) (Fig. 2).

3.4.2. Stent thrombosis. Totally 15 studies[7–11,14,15,17–19,26,28,
29,33,34] and our data reported stent thrombus; the pooled
analysis showed that DM patients had a higher incidence of stent
thrombus (RR=1.54, 95% CI 1.23–1.93, I2=46%) (Fig. 2).

3.4.3. TVR/TLR. Totally 15 studies[7–11,14,18,25–29,33,34] and our
data reported TLR; the pooled analysis showed that DM patients
had a higher incidence of TLR (RR=1.53, 95% CI 1.33–1.76,
I2=70%). Eleven studies[7,8,11,14,16–18,20,26,28,33] as well as our
data reported TVR; the pooled analysis showed that DM patients
had a higher incidence of TVR (RR=1.40, 95% CI 1.24–1.59,
I2=43%) (Fig. 2).

3.4.4. MI. Totally 18 studies[7–11,14–20,25,26,28,29,33,34] and our
data reported MI; the pooled analysis showed that DM patients
had a higher incidence ofMI (RR=1.31, 95%CI 1.11–1.55, I2=
61%) (Fig. 2).

3.4.5. MACEs. Totally 13 studies[7–11,14,19,20,25,27–29,33] and the
investigation herein reportedMACE; the pooled analysis showed
that DM patients had a higher incidence of MACE (RR=1.41,
95% CI 1.28–1.56, I2=65%) (Fig. 2).
is in patients with or without diabetes mellitus.

ysis Multivariate analysis

P HR 95% CI P

.007 2.54 1.429–4.514 .001
<.001 1.33 0.125–1.885 .027
<.001 1.03 1.017–2.066 <.001
<.001 1.17 0.584–2.324 .666
.016 3.04 1.291–7.180 .011

<.001 4.29 1.422–12.967 .010
<.001 0.61 0.196–1.922 .402
<.001 31.40 11.429–86.273 <.001
<.001 1.22 0.462–3.202 .691
.026 1.38 0.349–2.843 .472

http://www.md-journal.com


Figure 2. Meta-analysis of included studies.
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4. Discussion

Compared with non-DM patients, DM patients tend to have
lesions in small vessels,[35] which remains an important predictor
of restenosis even in DES.[36] Therefore, in patients treated with
PCI using DES, DM is still an independent risk factor for worse
outcomes. In our study, we found that DM patients were more
likely to have poor prognostic outcomes and higher incidence of
adverse events.

4.1. DM patients versus non-DM patients

Compared with bare metal stents, DES has been proved to reduce
neointimal hyperplasia and therefore restenosis rates in DM
patients.[8,37,38] However, patients with DM continue to be an
independent risk subset associatedwithworse clinical outcomes.[39]

In our study, we found that patients with DM experienced
more cardiac death (3.5% vs. 1.0%). Our result was in
6

accordance with other studies (cardiac death rate varied from
1.1% to 12.4% in DM patients, 0.6% to 4.6% in non-DM
patients).[7–9,11,14–20,25,26,28,29,33,34] Syed et al[28] showed a
relatively high death rate (DM patients: 12.4%; non-DM
patients: 4.6%). This may be attributed to their population
characteristics. In their study, we found patients were more likely
to have hyperlipidemia (81.3%), more history of chronic renal
insufficiency (12.8%) and more history of MI (73.2%), and all
these factors were independent risk factors which were associated
with cardiac death in our study. Thus, the death rate would be
higher in their study.
We also found that a higher incidence of adverse events could

be observed in DM patients (stent thrombus, 2.5% vs. 0.5%;
TLR, 6.0% vs. 1.8%; MI, 4.5% vs. 1.5%; MACE, 12.5% vs.
5.0%). We also conducted a meta-analysis to figure out the
relation between DM and adverse events. From the pooled
results, we found that DM patients had a higher incidence of
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cardiac death, a higher incidence of stent thrombus, a higher
incidence of TLR, a higher incidence of TVR, a higher incidence
of MI, and a higher incidence of MACE. Based on the results, we
believed that DM indeed affected the outcomes after PCI even
with DES.
Autopsy and angiographic studies have demonstrated that DM

patients were more likely to have higher rates of left main stenosis,
chronic total occlusions, diffuse and multivessel disease, smaller
vessel size, and longer lesion length.[40,41] All these factors may
impact the following revascularization. A greater plaque burden,
higher propensity to plaque rupture,[42] enhanced prothrombotic
status,[43] exuberant neointimal hyperplasia,[44] more aggressive
pattern of atherosclerosis, and endothelial dysfunction[45] could be
seen in the inflammatory environments in DM patients. and all
these features would help to prompt the occurrence of restenosis
after PCI. All results above would explain the reasons why DM
patients experienced more adverse events.
4.2. ITDM patients versus NITDM patients

At 2-year follow-up, ITDM patients were more likely to
experience stent thrombus, TVR, and MACE. Jain et al[46]

showed that insulin therapy was not statistically associated with
increased propensity for stent thrombus, although ITDM
remained at higher risk for other adverse cardiovascular events,
which was similar to our study. Baseline characteristics were
similar between ITDM and NITDM patients except more ITDM
patients experienced renal insufficiency (11.8% vs. 2.3%), and
this may explain the increased risk of stent thrombus and other
adverse events.
For DM patients, insulin resistance has been associated with

detrimental biological processes such as impaired vascular
production of nitric oxide and increased levels of endothelin-I
and angiotensin-II.[47] Insulin has both proatherogenic and
antiatherogenic properties, which would differentially modify the
risk of cardiovascular events, depending on the presence of
insulin resistance and hyperinsulinemia.[48]

In terms of the cumulative risk of adverse events, the risk of
NITDM patients and non-DM patients was almost similar
(cardiac death, P= .263; stent thrombus, P= .995; MI, P= .548;
TVR, P= .439; cardiac death, P= .263) except TLR (cardiac
death, P= .009) and MACE (cardiac death, P= .049). The
observation that the risk of serious cardiovascular events was
similar between NITDM and non-DM patients might have some
clinical implications in selecting the coronary revascularization
strategy for patients with DM.
We have several limitations in our study. First, the study design

is retrospective. In retrospective study, selection bias would
occur. But our baseline characteristics were similar between 2
groups. This may reduce the bias to some extent. Second, sample
size was not large. Since the data were from a single center, unlike
those from multiple-center collaboration, the limitations existed.
However, the data reflected our own experience in Chinese
population and indeed more future studies with large sample size
and pooled results from multiple center were needed to confirm
our results.
5. Conclusions

DM could be served as an independent predictor of adverse
outcomes after drug-DES implantation. These patients should be
reexamined more frequently and pay more attention to their
stents.
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