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Abstract

Background: Although drug-eluting stents (DES) for percutaneous coronary intervention have dramatically
reduced the incidence of in-stent restenosis, their deployment for large-size coronary lesions is still controversial
because of problems such as prolonged dual antiplatelet therapy, late in-stent thrombosis and costs.

Aim: This study sought to evaluate the safety and effectiveness of drug-eluting stents (DES) compared to bare-
metal stents (BMS) for patients with large coronary vessels = 3.5 mm.

Methods: This is a retrospective case-control comparative study conducted in the cardiology A department of the
university hospital Fattouma Bourguiba in Monastir. A total of 77 consecutive patients (80 lesions) who underwent,
between October 2003 and March 2014, successfully DES implantation were compared to 73 consecutive patients
(84 lesions) who were treated with BMS in large coronary vessels = 3.5 mm.

Results: The average age in our population was 59.7 + 11.3 years with a male majority without any significant
difference between the two groups. The DES group contained significantly more patients with diabetes (67.5% vs.
38.1%; p<0.0001) and a history of coronary heart disease (40% vs. 16.7%; p=0.001). The BMS group had
significantly more procedures in the aftermath of Ml (18.8% vs. 40.5%; p=0.002) including more primary angioplasty
(6.7% against 47.1%; p=0.006). About two-thirds of the study patients had multi-vessel disease with equal
distribution in both groups. The average duration of dual antiplatelet therapy was significantly prolonged in the DES
group: 13.01 + 8.31 months vs. 7.59 + 8.19 months; p<0.0001. A mean follow of 27.87 + 14.82 months was
obtained. At 12 months, DES led to a significant reduction in the combined rate of major cardiac events by about
70% (OR=0.32; 95% CI: 0.119 to 0.858; p=0.019) without allowing a significant reduction in the rates of in-stent
restenosis, in-stent thrombosis, target vessel revascularization or non-combined major cardiac events. During long-
term follow-up, the benefit of DES in terms of MACE was maintained by allowing a 60% reduction in the combined
rate of major cardiac events (OR=0.406; 95% CI: 0.172 to 0.955; p=0.035). Multivariate analysis identified the BMS
as an independent predictor of major cardiac events and death. However, the type of stent does not appear as a
factor influencing the ISR and target lesion revascularization rates.

Conclusion: The results of our study demonstrate a clear clinical benefit of drug-eluting stents during angioplasty
of large coronary arteries in reducing major cardiac events and death without having any effect on in-stent
restenosis, in-stent thrombosis nor target lesion revascularization.
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stent; MACE
It has been clearly demonstrated through randomized trials that

drug-eluting stents (DES) have dramatically reduced the rate of
restenosis as compared with bare-metal stents (BMS) in percutaneous
coronary intervention (PCI) [1-4]. Previous studies in patients
receiving BMS’s have shown an inverse relationship between vessel
diameter and the likelihood of in-stent restenosis [5-7]. Thus the larger
the artery diameter the lower is the rate of restenosis. Under these

Abbreviations: BMS: Bare-Metal Stent; DES: Drug-Eluting Stent;
PCI: Percutaneous Coronary Intervention; CABG: Coronary Artery
Bypass Grafting; STEMI: ST Elevation Myocardial Infarction;
NSTEMI: Non ST Elevation Myocardial Infarction; LM: Left Main;
LAD: Left Anterior Descending Artery; LCX: Left Circumflex Artery;

RCA: Right Coronary Artery; SES: Sirolimus-Eluting Stent; PES:
Paclitaxel-Eluting Stent; EES: Everolimus-Eluting Stent; ZES:
Zotarolimus-Eluting Stent; BES: Biolimus-Eluting Stent; DAPT: Dual
Antiplatelet Therapy; ACE: Angiotensin-Converting Enzyme; ARB:
Angiotensin Receptor Blocker; CA: Calcium Antagonist; ISR: In-Stent
Restenosis; ST: Stent Thrombosis; MACE: Major Adverse Cardiac
Events; MI: Myocardial Infarction; TLR: Target Lesion
Revascularization; OR: Odds Ratio; CI: Confidence Interval.

conditions, the advantage of DES in small-size coronary arteries has
been shown in several studies [8-10]. However, for patients with
stenoses in large coronary arteries > 3.5 mm in diameter, the benefit of
the use of DES remains controversial, because the DES still has
unsolved problems such as late and very late stent thrombosis
phenomenon [11-14]. Furthermore, many DES trials excluded patients
with larger arteries. So far, there have been a few retrospective
subgroup analyses or registries of large vessel stenting (> 3.5 mm) and
only some studies have analyzed the clinical outcome of DES and BMS
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in large-size coronary arteries [15-19]. These studies didn't seem to
conclusively address the problem. Although recent studies demonstrate
that clinical outcomes were not significantly different between BMS
and DES in large-vessel lesions [20,21], few data exist regarding the
impact of stent type on clinical outcomes in terms of both short and
long-term prognoses, and whether DES are superior to BMS for larger
coronary arteries in the setting of routine clinical practice still remains
unknown. Therefore, the aim of this study was to analyze the clinical
data of patients who underwent PCI in large size coronary lesions
greater than or equal to 3.5 mm diameter using DES or BMS, and to
investigate the clinical outcomes over short and long-term follow-up.

Methods

Patients and treatments

Data collection for this study and the study protocol was approved
by the local medical ethics committee of the hospital.

Consecutive patients who underwent PCI in the cardiology A
department in Monastir, Tunisia with large stents for lesions > 70% of
diameter stenosis in the epicardial coronary arteries or their major
branches with reference vessel diameter > 3.5 mm by visual estimation
on angiogram by the operator were enrolled from October 2003 to
March 2014. Indications for PCI included silent ischemia, heart failure,
stable angina or acute coronary syndrome with elective or emergent
procedures. Among them, we analyzed patients whose outcome was
followed up for at least 1 year after intervention. Patients with
unavailable data were excluded from the study. The angiographic
and/or clinical failure of angioplasty was also considered as a criterion
of exclusion. Experienced interventional cardiologists performed
coronary angiography through the femoral or radial approach with 6F
catheters. Device selection of guide wires, balloon catheters, and
coronary stents was made at the discretion of the PCI operator. During
PCI with DES or BMS, a bolus infusion of heparin (1 mg/kg) was
administered to maintain an activated clotting time of more than 200 s.
As a standard, dual antiplatelet therapy with aspirin 250 mg and
clopidogrel 75-300 mg was employed [22]. As a standard of care at
discharge, the duration of dual antiplatelet therapy was at least 12
months to all patients treated with DES, whereas clopidogrel was
prescribed for at least 1 month to patients treated with BMS. However,
this duration was left to the discretion of the interventional
cardiologist according to the clinical presentation, the risk of stent
thrombosis as well as the hemorrhagic risk.

Clinical follow-up, definitions, and outcome

Patients were evaluated clinically during the follow-up period by
visits to outpatient clinics. In patients who did not show up at the
outpatient clinic, we called them to inquire about any post-PCI events,
medications, and other relevant information. At the beginning of our
experience, and up to 2006, a coronary angiography was systematically
performed on average 9 months after angioplasty by DES. After this
period, in stable patients, myocardial ischemic as well as angiographic
follow-up were not routinely performed in asymptomatic patients. The
follow-up coronary angiography was commonly performed when
patients had chest pain, or when the attending -cardiologists
recommended it as needed for the particular lesion type or clinical
background of the patient. Procedural success was defined as an
optimal coronary flow defined as a Thrombolysis in Myocardial
Infarction (TIMI) flow grade of 3 and residual stenosis of <20%. Binary
restenosis was defined as stenosis of >50% [5,23]. Data on baseline

demographics, clinical, and angiographic [24] and procedural
characteristics during the index PCI were collected. Clinical endpoints
were defined as the occurrence of in-stent restenosis (ISR), stent
thrombosis (ST) which was defined according to the criteria of the
Academic Research Consortium definitions [25], and major adverse
cardiac events (MACE). MACE were defined as all-cause death,
nonfatal myocardial infarction or any need for revascularization of the
target lesion (TLR). TLR was defined as clinically driven TLR
performed when the patient had ischemic symptoms, ischemic
electrocardiographic changes at rest, or positive stress test results [25].
In addition, even in the absence of clear ischemia, revascularization for
stenosis of > 70% which the operator clinically judged an indication of
PCI was also considered clinically driven TLR.

Statistical analysis

Continuous variables are presented as mean + standard deviation
(SD) and categorical variables as percentages. Categorical variables
were compared between groups using the 2 test or Fisher’s exact test
when appropriate, whereas continuous variables were compared with
an unpaired t-test. Event-free survival curves for cardiac events were
constructed using the Kaplan-Meier method, and statistical
differences between curves were assessed by the log-rank test. Because
the patients were not randomly assigned to stent placement, a logistic
regression analyses were used to investigate the univariate and
multivariate predictors of events during follow-up, adjusting for the
differences in baseline patient epidemiological, clinical, anatomical and
procedural characteristics. Multivariate models included the important
variables with p<0.2 after univariate analysis. Data are presented as
hazard ratios and 95% confidence intervals (CI). The p values were two
sided, and a p<0.05 was considered statistically significant. All data
analyses were performed using SPSS software, version 18.0 for
Windows.

Results

PCl with large size stents {2 3,5 mm in diameter)
181 patients
| | |

DES Group BMS Group
91 patients 90 patients
94 lesions 98 lesions

17p

Study population :

150 patients

164 lesions —‘
DES Group BMS Group
77 patients 73 patients
80 stents B4 stents

Figure 1: Patient flowchart of the study population.

Among consecutive 181 patients who underwent PCI with large
stents, 150 patients and 164 lesions were eligible to enter our study
(Figure 1). The mean age of patients was 59.7 + 11.3 years, and 131
(80%) patients were men.
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Baseline characteristics

The baseline characteristics of the enrolled patients are shown in
Table 1. The DES group contained significantly more patients with
diabetes (67.5% vs. 38.1%; p<0.0001) and a history of coronary heart
disease (40% vs. 16.7%; p = 0.001). There were no significant
differences between the 2 groups in the presence of hypertension,
dyslipidemia, current smoking, and chronic kidney failure. The
frequency of NSTEMI and stable angina was significantly higher in the
DES group than in the BMS group. On the other hand, the BMS group
had significantly more procedures in the aftermath of STEMI (18.8%
vs. 40.5%; p=0.002) including more primary angioplasty (6.7% vs.
47.1%; p=0.006). The lesions and stent characteristics are shown in
Table 2. About two-thirds of the study patients had multi-vessel disease
with equal distribution in both groups. There were no significant
differences in lesion types between the 2 groups. The mean diameter of
BMS was greater than that of DES; however DES had significantly
longer average length than BMS.

DES BMS p value
(N=80) (N=84)

Age, years + SD 58.4+9.7 | 60.9+125 | 0.161

Male, % 85 75 0.11

Diabetes mellitus, n (%) 54 32 (38.1%) | <0.0001
(67.5%)

Insulin treated, n (%) 19 17 (63.1%) | 0.1
(35.2%)

Hypertension, n (%) 31 34 (40.5%) | 0.821
(38.1%)

Dyslipidemia, n (%) 14 14 (16.7%) | 0.25
(16.7%)

Current smoker, n (%) 48 (60%) | 55 (65.5%) | 0.468

Chronic kidney failure, n (%) 16 31(36.9%) | 0.067
(23.2%)

History of coronary heart disease, n (%) 32 (40%) | 14 (16.7%) | 0.001

Prior myocardial revascularization, n (%) | 25 12 (14.3%) | 0.009

(31.3%)

Prior angioplasty, n (%) 22 10 (11.9%) | 0.012
(27.5%)

Prior CABG, n (%) 6 (7.5%) 4 (4.8%) 0.464

STEMI, n (%) 15 34 (40.5%) | 0.002
(18.8%)

Thrombolysis, n (%) 5(33.3%) | 15(44.1%) |0.476

Primary angioplasty, n (%) 1(6.7%) 16 (47.1%) | 0.006

Differed angioplasty, n (%) 14 18 (52.9%) | 0.006
(93.3%)

NSTEMI, n (%) 47 35 (41.7%) |0.029
(58.8%)

Stable angina, n (%) 12 (15%) |4 (4.8%) 0.027

Table 1: Baseline patient characteristics.

DES BMS
N=80 N=84

p value

Multivessel disease, n (%)

56 (66.7%) | 50 (62.5%) | 0.577

Culprit artery

LM, n (%) 11 (13.8%) 4 (4.8%) 0.046
LAD, n (%) 40 (50%) 25 (29.8%) 0.008
LCx, n (%) 11 (13.8%) 18 (21.4%) | 0.198
RCA, n (%) 15(18.8%) | 35(41.7%) | 0.001
Graft, n (%) 3(3.8%) 2 (2.4%) 0.676
AHA/ACC type, n (%)

A, n (%) 9 (11.3%) 15 (17.9%) | 0.231
B1, n (%) 28 (35%) 31(36.9%) | 0.799
B2, n (%) 32 (40%) 23(27.4%) | 0.087
C,n (%) 11 (13.8%) 15 (17.9%) | 0.472
Ostial lesion, n (%) 16 (20%) 5 (6%) 0.007
Proximal lesion, n (%) 28 (35%) 35(41.7%) | 0.380
Medium and distal lesion, n (%) 36 (45%) 44 (52.4%) 0.345
Calcified lesion, n (%) 5(6.3%) 0 (0%) 0.026
Thrombotic lesion, n (%) 7 (8.8%) 23 (27.4%) 0.002
ISR lesion, n (%) 9 (11.3%) 1(1.2%) 0.008

Bifurcation lesion, n (%)

27(33.8%) | 14 (16.7%) | 0.012

Mean lesion length, mm + SD 14.48 £ 6.03 13.18 £4.78 0.131
Mean stent length, mm + SD 18.69 * 6.31 16.36 £ 5.24 0.011
Mean stent diameter, mm + SD 3.54+£0.13 3.63+£0.26 0.004
1st generation DES

SES, n (%) 10 (6.1%) 0 -
PES, n (%) 29 (17.7%) 0 -

2nd generation DES

EES, n (%) 21(12.8%) | 0 -
ZES, n (%) 17 (103%) |0 -

BES, n (%) 3 (1.8%) 0 -
Predilatation, n (%) 32 (40.5%) | 16 (19%) 0.003
Postdilatation, n (%) 32 (40.5%) | 13 (15.5%) | <0.0001
Kissing, n (%) 20 (25%) 2 (2.4%) <0.0001

Medication after admission

DAPT, n (%)

80 (100%) 84 (100%) 1

Beta blocker, n (%)

72 (90%) 67 (79.8%) | 0.068

ACE inhibitors, n (%)

57 (71.3%) | 61(72.6%) | 0.845
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ARB, n (%) 8 (9.5%) 8 (10%) 0.918
CA, n (%) 11(13.8%) | 7(8.3%) 0.267
Statin, n (%) 77(96.3%) | 83(98.8%) | 0.358

Table 2: Lesion and stent characteristics.

Short and long-term clinical outcomes

The mean follow-up period was 27.87 + 14.82 months with a
significantly longer follow-up in the BMS group: 24.01 + 13.51 vs.
31.55 + 15.16; p=0.001. Angiographic control of treated lesions
involved 62 (37.8%) stents. This control was significantly higher in the
DES group (47.5% vs. 28.6%, p=0.012) with significantly more
systematic control (27.5% vs. 3.6%, p<0.0001).

Administration of dual antiplatelet therapy with aspirin and
clopidogrel was confirmed in all patients. The average duration of dual
antiplatelet therapy was significantly prolonged in the DES group:
13.01 + 8.31 months vs. 7.59 * 8.19 months; p<0.0001.

At the end of the first 30 days of follow-up, there was no significant
difference between the two groups in terms of primary and secondary
endpoints.

At 12 months, cumulative incidence of MACE was significantly
lower in the DES group than the BMS group (7.5% vs. 20.2%; OR=0.32;
95% CI: 0.119 to 0.858; p=0.019); however, the analysis of the separate
cardiac events does not show statistically significant difference between
the two groups. In addition, DES did not reduce significantly the rates
of ISR, ST and TLR.

During long-term follow-up, 16 cases of ISR were observed
including 6 (7.5%) in the DES group vs. 10 (11.9%) in the BMS group
without reaching the significance threshold (OR=0.6, 95% CI:
0.207-1.736, p=0.342). The mean time to onset of ISR was later in the
DES group but not significant (9.4 £ 10.17 months compared to 16.33
+ 11.57 months, p=0.254).

Kaplan-Meier ISR-free survival curves show early deflection during
the first few months in the BMS group and then the two curves meet
and remain parallel (p=0.429) (Figure 2).
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Figure 2: Kaplan—-Meier curves describing survival free of ISR.

Two cases of probable sub-acute stent thrombosis occurred: the first
was manifested by a sudden death on the 5™ day following an
angioplasty of the ostial LAD by a Taxus® stent. The second case was a
NSTEMI rapidly complicated by a refractory cardiogenic shock, one
month after a left main coronary artery stenting by a Resolute” in a
patient who stopped clopidogrel. In addition to these two cases, a third
case of possible late stent thrombosis has been documented in the DES
group. This is a case of sudden death occurring one year after the
implantation of a Taxus® stent on an ostial lesion of the circumflex. The
incidence of stent thrombosis was not significantly different between
the two groups although there were no patients with such events in the
BMS group, p=0.114.

The benefit of DES in terms of MACE was maintained by allowing a
60% reduction in the combined rate of major cardiac events
(OR=0.406; 95% CI: 0.172 to 0.955; p=0.035). The Kaplan-Meier
curves describing survival free of MACE show a very early deflection
in the first months in the BMS group (p=0.067) (Figure 3). As observed
at one year, the analysis of separate cardiac events did not show
statistically significant differences between the two groups. Kaplan—
Meier analysis showed no significant difference between the two
groups in survival free of TLR (p=0.266) or death (p=0.135).

During the long-term follow-up, 10 cases (6.1%) of hemorrhagic
complications were noted. Only one case of gastrointestinal
hemorrhage requiring blood transfusion in a patient implanted with a
BMS has been reported. There was no significant difference between
the DES group and the BMS group in terms of hemorrhagic
complications (3.8% vs. 8.3%, OR=0.429, 95% CI: 0.107-1.719,
p=0.33).
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Figure 3: Kaplan-Meier curves describing survival free of MACE.

DES (N=80) BMS (N=84) p value
ISR, n (%) 6 (7.5%) 10 (11.9%) 0.342
ST, n (%) 3 (3.8%) 0 0.114
MACE, n (%) 9 (11.3%) 20 (23.8%) 0.035
All-cause death, n (%) 4 (5%) 10 (11.9%) 0.114
MI, n (%) 1 (1.3%) 2 (2.4%) 1
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TLR, n (%) 5 (6.3%) 10 (11.9%) ‘ 0.209 ‘

Table 3: Long term clinical outcomes.

Predictive factors of endpoints

We performed a logistic regression analysis to determine the
predictive factors for the outcome of our study's endpoints during
follow-up. Due to the longitudinal nature of our study and the
differences found between the two groups thus resulting in some bias
for the results, we opted for the Cox model. Adjustments were made to
account for differences in epidemiological, clinical, anatomical and
procedural characteristics between the two groups of the study as well

as data from the literature. The covariates used in the regression model
were: diabetes, history of coronary disease, renal failure,
hospitalization for STEMI, bifurcation lesions and long lesions > 20
mm.

Compared with patients who underwent PCI with DES, those who
underwent PCI with BMS had significantly increased risk of MACE
(OR=0.406; 95% CI: 0.172 to 0.955; p=0.035) in univariate analysis. As
shown in Table 3, after adjusting for the above mentioned factors, the
DES emerges as an independent protective factor against MACE by
allowing about 70% reduction in their occurrence (HR=0.3, 95% CI:
0.126-0.718, p=0.0068). On the other hand, a history of coronary
artery disease is an independent factor in the occurrence of MACE
(HR=3.25,95% CI: 1.357-7.806, p=0.0082).

Independent predictors of MACE OR 95% CI p value
DES 0.301 0.126-0.718 0.0068
Diabetes mellitus 1.699 0.748-3.861 0.205
History of coronary heart disease 3.255 1.357-7.806 0.0082
Chronic kidney failure 1.235 0.623-2.447 0.544
STEMI 1.188 0.459-3.075 0.721
Bifurcation lesion 1.261 0.542-2.934 0.59
Lesion length = 20 mm 0.147 0.019-1.091 0.06
Table 4: Cox logistic regression for factors related to MACE.
Before adjustment After adjustment predictor of major cardiac events and d.eath; however, the type of stent
does not appear as a factor influencing the ISR and target lesion
OR 95% Cl pvalue | OR 95% Cl p value revascularization rates. These results demonstrate that we should
choose DES even in a large-size coronary artery > 3.5 mm in diameter.
MACE | 0.406 | 0.172-0.955 0.035 0.301 | 0.126-0.71 | 0.0068 . 1 s . .
8 Theoretically, with increasing vessel size, the benefits of DES over BMS
will diminish. The inverse relationship between vessel size and
Death | 0.389 | 0.117-1.297 0.114 | 0.209 | 0.056-0.77 | 0.019 restenosis rate following BMS implantation [26] may explain the equal
4 efficacy between BMS and DES implants as reported in previous
TLR | 0493 | 0161-1513 | 0209 | 0382 | 0.119-1.224 | 0.105 studies on large coronary artery lesions. A series of previous studies
showed no significant differences in the rate of TLR and MACE
ISR 0.6 0.207-1.736 | 0.342 | 0.412 | 0.134-1.26 | 0.120 between BMS and DES in patients requiring large coronary stents
2 [15,17-19]. However, follow-up periods in these studies seemed to be

Table 5: Relation between stent type (DES versus BMS) and clinical
outcomes before and after adjustment

In the same way, we performed a regression for the following
criteria: death, ISR and TLR (Table 4). Given the rare occurrence of ST
and MI, we were unable to include them in the regression model. After
adjustment, DES seems to be an independent protective factor against
the occurrence of MACE and death. However, it has no effect on the
occurrence of ISR and TLR (Table 5).

Discussion

The main finding of the present study of patients requiring large
coronary stents (= 3.5 mm) was that during the median follow-up
period over more than 2 years, ISR, ST, all-cause death, MI, and TLR
were not significantly different between patients receiving BMS and
those receiving DES. However, DES might have a benefit for
preventing MACE. Interestingly, BMS was identified as an independent

relatively short to support their conclusions, because the late catch-up
phenomenon and very late stent thrombosis could occur more than 1
year after stent implantation. In this study, the mean follow-up period
in all patients was 27.87 + 14.82 months. Under these conditions, the
MACE rates were higher in BMS than in DES in the initial 12 months
of follow-up, thus yielding overall higher MACE in BMS implanted
lesions. Recent studies reported that there was no difference in TLR
between BMS and DES in large coronary lesions [20,21]. However, in
their study, Yoshida et al. found over 2 years of follow-up, that TLR
rates were significantly higher in the BMS group than in the DES
group, although there were no significant differences in the incidence
of MACE between the two groups in lesions requiring large coronary
stents >3.5 mm in diameter [27]. Especially in diabetic patients, TLR
might be even higher in BMS than in DES as reported by a previous
study [4]. Importantly, three patients suffered from stent thrombosis in
the DES group. Generally, BMS is superior to DES in terms of stent
thrombosis. A previous study reported that the rate of stent thrombosis
was 0.34% at 30 days, 0.54% at 1 year, and 0.77% at 2 years after DES
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implantation in a Japanese cohort [14]. Another study reported that an
increase in inflammatory cytokines in the late phase after implantation
of DES was shown and this might result in abnormal wound healing
[28], although the use of DES could suppress the excessive intimal
proliferation in accordance with out-stent plaque suppression [29].
Under these conditions, the likelihood of a benefit from DES may be
relatively small in patients with occlusions in large coronary arteries
because the rate of restenosis is low and the risk of adverse cardiac
events due to late stent thrombosis may be greater than the risk among
patients with small-vessel stents [30-32]. Steinberg et al. reported that
implantation of DES in large coronary arteries confers no additional
benefit compared with BMS, and the two approaches are associated
with equally favorable clinical outcomes at 1 year [15]. Nonetheless,
late or very late stent thrombosis may occur in the BMS group in case
of large coronary arteries [27,33]. Positive remodelling and rupture of
neoatherosclerosis in-stent segment might have been associated with
late or very late BMS thrombosis [34]. In the present study, MACE was
higher in BMS than in DES for simple lesions as well as in complicated
lesions in large coronary arteries, suggesting BMS implantation in
large coronary arteries might be inferior to DES in every type of lesion.
Furthermore, we previously reported that in terms of PCI for the left
main coronary, which should be the largest vessel in the coronary tree,
the incidence of TLR was much greater with BMS for complex lesions
than that with DES for simple lesions [35]. A previous study had
shown that atherosclerotic progression of neointimal proliferation
inside a BMS was observed with intravascular ultrasound over the long
term, and this would be the potential for adverse clinical events [36]. A
higher inflation pressure and/or greater balloon size for post-dilatation
may be responsible for excessive neointimal proliferation, possibly
contributing to higher incidence of TLR in BMS in the larger coronary
arteries. Therefore, DES may be superior to BMS in terms of
neointimal suppression even in large coronary lesions.

There remain several limitations in the present study. First, the
number of patients enrolled in this study was relatively small. However,
clearly significant differences were observed in the overall MACE rates
between BMS and DES in the early phase after implantation into large
coronary artery lesions. Second, the retrospective and non-randomized
study design implies some degree of selection bias, especially since the
two groups are not perfectly comparable. In fact, in observational
studies, outcomes may reflect a lack of comparability in treatment
groups rather than the effects of treatment. However, it should be
noted that the outcome was demonstrated in consecutive patients in
our hospital, and so these results might reflect a real-world population;
in addition, we tried to overcome this problem by using a logistic
regression. A future large-scale trial will be necessary to confirm any
definitive conclusions on this subject. Third, the present study included
patients treated with first-generation stents. However, the present
results provide an important clinical implication regarding the
selection of the next-generation stents.

Conclusion

The present study demonstrates that even in coronary lesions
requiring large-size stents, the rate of MACE and death in DES was
significantly reduced compared with BMS, and that there was an
increased risk of unfavorable prognosis associated with BMS during
the follow-up period beyond 2 years. However, the type of stent does
not appear as a factor influencing the ISR, ST and TLR rates. We would
suggest that DES might be encouraged in the treatment of even large-

size coronary lesions, if patients do not have any associated diseases
that would preclude the use of these stents.

Conflict of Interest

The authors declare no conflict of interests.

References

1. Morice MC, Serruys PW, Sousa JE, Fajadet ], Hayashi BE, et al. (2002) A
randomized comparison of a sirolimus-eluting stent with a standard stent
for coronary revascularization. N Engl ] Med 346: 1773-1780.

2. Moses JW, Leon MB, Popma JJ, Fitzgerald PJ, Holmes DR, et al. (2003)
Sirolimus-eluting stents versus standard stents in patients with stenosis in
a native coronary artery. N Engl ] Med 349: 1315-1323.

3. Stone GW, Ellis SG, Cox DA, Hermiller J, O'Shaughnessy C, et al. (2004)
A polymer-based, paclitaxel-eluting stent in patients with coronary artery
disease. N Engl ] Med 350: 221-231.

4.  Uchiyama K, Ino H, Hayashi K, Fujioka K, Takabatake S, et al. (2011)
Impact of severe coronary disease associated or not associated with
diabetes mellitus on outcome of interventional treatment using stents:
results from HERZ (Heart Research Group of Kanazawa) analyses. J Int
Med Res 39: 549-557.

5. Mehran R, Dangas G, Abizaid AS, Mintz GS, Lansky A], et al. (1999)
Angiographic patterns of in-stent restenosis: classification and
implications for long-term outcome. Circulation 100: 1872-1878.

6. Elezi S, Dibra A, Mehilli ], Pache J, Wessely R, et al. (2006) Vessel size and
outcome after coronary drug-eluting stent placement: results from a large
cohort of patients treated with sirolimus- or paclitaxel-eluting stents. J
Am Coll Cardiol 48: 1304-1309.

7. Wykrzykowska JJ, Serruys PW, Onuma Y, de Vries T, van Es GA, et al.
(2009) Impact of vessel size on angiographic and clinical outcomes of
revascularization with biolimus-eluting stent with biodegradable polymer
and sirolimus-eluting stent with durable polymer the LEADERS trial
substudy. JACC Cardiovasc Interv 2: 861-870.

8. Ardissino D, Cavallini C, Bramucci E, Indolfi C, Marzocchi A, et al.
(2004) Sirolimus-eluting vs. uncoated stents for prevention of restenosis
in small coronary arteries: a randomized trial. JAMA 292: 2727-2734.

9. Schampaert E, Cohen EA, Schluter M, Reeves E Traboulsi M, et al. (2004)
The Canadian study of the sirolimus-eluting stent in the treatment of
patients with long de novo lesions in small native coronary arteries (C-
SIRIUS). ] Am Coll Cardiol 43: 1110-1115.

10. Puymirat E, Mangiacapra F, Peace A, Sharif F, Conte M, et al. (2011)
Long-term clinical outcome in patients with small vessel disease treated
with drug-eluting vs. bare-metal stenting. Am Heart J 162: 907-913.

11. McFadden EP, Stabile E, Regar E, Cheneau E, Ong AT, et al. (2004) Late
thrombosis in drug-eluting coronary stents after discontinuation of
antiplatelet therapy. Lancet 364: 1519-1521.

12. Daemen ], Wenaweser P, Tsuchida K, Abrecht L, Vaina S, et al. (2007)
Early and late coronary stent thrombosis of sirolimus-eluting and
paclitaxel-eluting stents in routine clinical practice: data from a large two-
institutional cohort study. Lancet 369: 667-678.

13. Kastrati A, Mehilli ], Pache ], Kaiser C, Valgimigli M, et al. (2007)
Analysis of 14 trials comparing sirolimus-eluting stents with bare-metal
stents. N Engl ] Med 356: 1030-1039.

14. Kimura T, Morimoto T, Nakagawa Y, Tamura T, Kadota K, et al. (2009)
Antiplatelet therapy and stent thrombosis after sirolimus-eluting stent
implantation. Circulation 119: 987-995.

15. Steinberg DH, Mishra S, Javaid A, Slottow TL, Buch AN, et al. (2007)
Comparison of effectiveness of bare metal stents versus drug-eluting
stents in large (> or =3.5 mm) coronary arteries. Am ] Cardiol 99:
599-602.

16. Gordon PC, Applegate R], Hermiller JB, Weinsier SB, Doostzadeh J, et al.
(2010) Clinical and angiographic outcomes with an everolimus-eluting

J Clin Trials, an open access journal
ISSN:2167-0870

Volume 7 « Issue 6 « 1000335



Citation: Boussaada MM, Hassine M, Messaoud MB, Mahjoub M, Dridi Z, et al. (2017) Drug-Eluting vs. Bare-Metal Stents: Is it a Matter of
Vessel Size?. J Clin Trials 7: 335. d0i:10.4172/2167-0870.1000335

Page 7 of 7

17.

18.

19.

20.

21.

22.

23.

24.

25.

stent in large coronary arteries: the SPIRIT III 4.0 mm registry. Catheter
Cardiovasc Interv 75: 179-186.

Yan BP, Ajani AE, New G, Dufly SJ, Farouque O, et al. (2008) Are drug-
eluting stents indicated in large coronary arteries? Insights from a multi-
centre percutaneous coronary intervention registry. Int J Cardiol 130:
374-379.

Yang YJ, Kang S, Xu B, Chen JL, Qiao SB, et al. (2008) Short- and long-
term outcomes of single bare metal stent versus drug eluting stent in
nondiabetic patients with a simple de novo lesion in the middle and large
vessel. ] Transl Med 6: 42.

Na JO, Kim JW, Choi CU, Choi U], Shin SY, et al. (2009) Bare-metal stents
versus drug-eluting stents in large (>/=3.5mm) single coronary artery:
angiographic and clinical outcomes at 6 months. J Cardiol 54: 108-114.
Hsieh MJ, Chen CC, Chang SH, Wang CY, Lee CH, et al. (2013) Long-
term outcomes of drug-eluting stents vs. bare-metal stents in large
coronary arteries. Int ] Cardiol 168: 3785-3790.

Chan CY, Vlachos H, Selzer F, Mulukutla SR, Marroquin OC, et al. (2014)
Comparison of drug-eluting and bare metal stents in large coronary
arteries: findings from the NHLBI dynamic registry. Catheter Cardiovasc
Interv 84: 24-29.

Windecker S, Kolh P, Alfonso F, Collet JP, Cremer J, et al. (2014) 2014
ESC/EACTS Guidelines on myocardial revascularization: The Task Force
on Myocardial Revascularization of the European Society of Cardiology
(ESC) and the European Association for Cardio-Thoracic Surgery
(EACTS)Developed with the special contribution of the European
Association of Percutaneous Cardiovascular Interventions (EAPCI). Eur
Heart J 35: 2541-2619.

Puel J, Joffre F, Rousseau H, Guermonprez JL, Lancelin B, et al. (1987)
Self-expanding coronary endoprosthesis in the prevention of restenosis
following transluminal angioplasty. Preliminary clinical study. Arch Mal
Coeur Vaiss 80: 1311-1312.

Smith SC, Dove JT, Jacobs AK, Kennedy JW, Kereiakes D, et al. (2001)
ACC/AHA guidelines for percutaneous coronary intervention (revision
of the 1993 PTCA guidelines)-executive summary: a report of the
American College of Cardiology/American Heart Association task force
on practice guidelines (Committee to revise the 1993 guidelines for
percutaneous transluminal coronary angioplasty) endorsed by the Society
for Cardiac Angiography and Interventions. Circulation 103: 3019-3041.
Cutlip DE, Windecker S, Mehran R, Boam A, Cohen DJ, et al. (2007)
Clinical end points in coronary stent trials: a case for standardized
definitions. Circulation 115: 2344-2351.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Elezi S, Kastrati A, Neumann FJ, Hadamitzky M, Dirschinger J, et al.
(1998) Vessel size and long-term outcome after coronary stent placement.
Circulation 98: 1875-1880.

Yoshida T, Sakata K, Nitta Y, Taguchi T, Kaku B, et al. (2015) Short-and
long-term benefits of drug-eluting stents compared to bare metal stents
even in treatment for large coronary arteries. Heart Vessels 31: 635-642.
Taguchi I, Yoneda S, Abe S, Toyoda S, Nasuno T, et al. (2014) The late-
phase inflammatory response after drug-eluting stent implantation. Heart
Vessels 29: 213-219.

Tada H, Kawashiri MA, Sakata K, Takabatake S, Tsubokawa T, et al.
(2012) Impact of out-stent plaque volume on in-stent intimal hyperplasia:
results from serial volumetric analysis with high-gain intravascular
ultrasound. Int J Cardiol 158: 235-239.

Brunner-La Rocca HP, Kaiser C, Bernheim A, Zellweger MJ, Jeger R, et al.
(2007) Cost-effectiveness of drug-eluting stents in patients at high or low
risk of major cardiac events in the Basel Stent KostenEffektivitats Trial
(BASKET): an 18-month analysis. Lancet 370: 1552-1559.

Brunner-La Rocca HP, Kaiser C, Pfisterer M (2007) Targeted stent use in
clinical practice based on evidence from the Basel Stent Cost
Effectiveness Trial (BASKET). Eur Heart J 28: 719-725.

Pfisterer M, Brunner-La Rocca HP, Buser PT, Rickenbacher P, Hunziker P,
et al. (2006) Late clinical events after clopidogrel discontinuation may
limit the benefit of drug-eluting stents: an observational study of drug-
eluting versus bare-metal stents. ] Am Coll Cardiol 48: 2584-2591.

Doyle B, Rihal CS, O'Sullivan CJ, Lennon R], Wiste HJ, et al. (2007)
Outcomes of stent thrombosis and restenosis during extended follow-up
of patients treated with bare-metal coronary stents. Circulation 116:
2391-2398.

Hasegawa K, Tamai H, Kyo E, Kosuga K, Ikeguchi S, et al. (2006)
Histopathological findings of new in-stent lesions developed beyond five
years. Catheter Cardiovasc Interv 68: 554-558.

Kawashiri MA, Sakata K, Uchiyama K, Konno T, Namura M, et al. (2014)
Impact of lesion morphology and associated procedures for left main
coronary stenting on angiographic outcome after intervention: sub-
analysis of Heart Research Group of Kanazawa, HERZ, Study. Cardiovasc
Interv Ther 29: 117-122.

Tanaka S, Noda T, Iwama M, Tanihata S, Kawasaki M, et al. (2013) Long-
term changes in neointimal hyperplasia following implantation of bare
metal stents assessed by integrated backscatter intravascular ultrasound.
Heart Vessels 28: 415-423.

J Clin Trials, an open access journal
ISSN:2167-0870

Volume 7 « Issue 6 « 1000335



	Contents
	Drug-Eluting vs. Bare-Metal Stents: Is it a Matter of Vessel Size?
	Abstract
	Keywords:
	Abbreviations:
	Introduction
	Methods
	Patients and treatments
	Clinical follow-up, definitions, and outcome

	Statistical analysis
	Results
	Baseline characteristics
	Short and long-term clinical outcomes
	Predictive factors of endpoints

	Discussion
	Conclusion
	Conflict of Interest
	References


