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ABSTRACT

Background: Various drug-eluting stents (DES) are currently used for percutaneous coronary intervention (PCI). However,
long-term trials reveal inconsistent results in head-to-head comparisons.

Aims: To conduct a network meta-analysis of relevant trials to assess the performance of different DES currently used in PCIL.
Methods: We systematically searched major databases for randomized controlled trials (RCTs) reporting 5-year outcomes of
currently used DES and conducted a network meta-analysis using a frequentist random-effects model with odds ratios (ORs) as
effect measures. DES were ranked by P-scores across several outcomes, with definite/probable stent thrombosis as the primary
outcome. Statistical analyses were conducted in R software (v4.4.1), with significance set at p < 0.05.

Results: Twenty-nine RCTs involving 46,502 patients were included in the analysis. Six currently used DES—Orsiro, Xience,
Resolute, Nobori/BioMatrix, Synergy, and Promus—were analyzed. All comparisons showed nonsignificant results for out-
comes at 5-year follow-up. Synergy ranked highest for definite/probable stent thrombosis (p =0.85), all-cause mortality
(p=0.76), cardiac death (p=0.87), and target vessel revascularization (p =0.91). Promus ranked best for any myocardial
infarction (MI) (p =0.86), target lesion revascularization (p =0.93), and target vessel-related MI (p = 0.73). Nobori/BioMatrix
ranked highest for target lesion failure (p = 0.80). The newer generation Biofreedom stent also showed nonsignificant results
but was excluded from the main analysis due to the availability of 5-year outcomes from only one study. Global and local
inconsistencies were nonsignificant for all outcomes and comparisons.

Conclusion: The analysis revealed no significant differences in 5-year outcomes among the various DES. However, Synergy
and Promus performed best for key outcomes such as stent thrombosis, mortality, and MI, suggesting their potential for
favorable performance in clinical practice.

Abbreviations: BMS, bare-metal stents; CAD, coronary artery disease; DAPT, dual antiplatelet therapy; DES, drug-eluting stents; DM, diabetes mellitus; PCI, percutaneous coronary intervention;
RCTs, randomized controlled trials; STEMI, ST-elevation myocardial infarction; TLF, target lesion failure; TLR, target lesion revascularization; TVR, target vessel revascularization; TV-related MI,
target vessel-related myocardial infarction.
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1 | Introduction

Drug-eluting stents (DES) are specialized stents used in proce-
dures such as angioplasty that release medication to prevent the
narrowing or re-blockage of arteries [1]. The stents are coated
with drugs that inhibit cellular proliferation, reducing the risk
of restenosis. DES is commonly used to treat coronary artery
disease (CAD), improve blood flow, and reduce symptoms such
as chest pain and shortness of breath [2]. Since their intro-
duction, DES have revolutionized the management of CAD,
offering a more durable solution compared with bare-metal
stents (BMS) by minimizing the need for repeat interventions
[3]. The development of DES began in the early 2000s as an
improvement on BMS, which had high restenosis rates due to
excessive tissue growth within the stent [4]. The first generation
of DES introduced a polymer coating embedded with anti-
proliferative drugs, released gradually to prevent scar tissue
formation [5]. Over the years, advances in stent design, drug
formulation, and polymer technology have led to the evolution
of second and newer-generation DES, offering improved
safety and efficacy, as well as reduced complications like
thrombosis [5].

DES is now widely used across the globe, with a significant
portion of stenting procedures involving drug-eluting variants.
In clinical practice, it is a cornerstone for the management of
atherosclerotic heart disease, as endorsed by international
guidelines. The European Society of Cardiology (ESC) [6] and
the American College of Cardiology (ACC) [7] recommend DES
for patients undergoing percutaneous coronary intervention
(PCI), particularly in those with high-risk lesions or diabetes,
where the benefits in reducing restenosis are well established.
Despite its widespread use, DES is not without its shortcomings.
There have been concerns about late and very late stent
thrombosis, hypersensitivity reactions to the polymer coating,
and incomplete endothelialization of the stented vessel [8-10].
Additionally, prolonged dual antiplatelet therapy (DAPT) is
required, posing a bleeding risk [11]. Newer stents, such as
bioresorbable vascular scaffolds and polymer-free stents, have
emerged as alternatives, addressing some limitations of DES
and raising the question of whether these devices may offer
superior long-term outcomes [12, 13].

Several recent randomized controlled trials (RCTs) have re-
ported 5-year follow-up data on safety and efficacy outcomes,
comparing a range of DES. Thus, the objective of this network
meta-analysis is to comprehensively evaluate the 5-year out-
comes of currently used second or newer-generation DES, en-
abling clinicians to make informed decisions regarding long-
term management strategies and future innovations in stent
technology.

2 | Materials and Methods

This systematic review and meta-analysis were conducted in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [14]. The
study protocol was formally registered with the International
Prospective Register of Systematic Reviews (PROSPERO) under
the identifier CRD42024578758.

2.1 | Data Source and Search Strategy

We conducted an extensive electronic search on August 12,
2024, across multiple databases, including PubMed, Embase,
and Cochrane, from inception to August 2024. The aim was to
identify all studies examining the 5-year outcomes of various
currently used DES compared with each other or with first-
generation DES or BMS. We did not impose any restrictions on
the year of publication. Only studies published in English were
included to avoid potential translation errors. Our search
strategy utilized medical subject headings (MeSH) terms and
free text keywords: “drug-eluting stent,” “bioabsorbable poly-
mer drug-eluting stent,” “thin strut stent,” “durable polymer
drug-eluting stent,” and “bare metal stent,” filtered by RCTs.
Additionally, we manually reviewed the reference lists of all
identified articles to ensure that no relevant studies were
overlooked in the initial search. A detailed description of the
search strategy is available in Supporting Information SI:
Table 1.

2.2 | Eligibility Criteria

We followed the Population, Intervention, Control, Outcomes
(PICOS) approach for our systematic review and meta-analysis
inclusion criteria, with P representing patients undergoing PCI,
I and C referring to different types of currently employed
second-generation or newer DES compared with each other (or
compared with BMS or first-generation DES to enhance the
statistical power of indirect comparisons), and O encompassing
several outcomes as discussed below. Data on first-generation
DES or BMS are presented in the Supporting Information
Material. Eligible studies met the following criteria: (1) RCT
design published in any year; (2) enrolled adult patients un-
dergoing PCI; (3) compared currently used second-generation
or newer DES with each other or with BMS/first-generation
DES; (4) reported 5-year outcomes; and (5) were published in
English. Trials that solely compared first-generation DES with
each other or with BMS were excluded. To ensure statistical
consistency and reduce variability, only currently used DES
evaluated in at least three RCTs were included in the main
analysis, while data on the rest are reported in the Supporting
Information File.

2.3 | Outcomes of Interest

The primary outcome included in our analysis is the definite/
probable stent thrombosis, in addition to the secondary out-
comes, including all-cause mortality, cardiac death, target vessel
revascularization (TVR), target lesion revascularization (TLR),
target lesion failure (TLF), target vessel-related myocardial
infarction (TV-related MI), and any myocardial infarction (MI).

2.4 | Study Selection and Data Extraction

The studies identified through the literature search were
imported into EndNote X9 Software (Clarivate Analytics, USA),
and duplicates were removed. Two authors (H.S. and S.H.)
independently screened the studies by reviewing titles and
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abstracts, followed by full-text evaluations. In cases of dis-
agreement, a third author (A.G.) was consulted. Data extraction
was performed using a Microsoft Excel sheet, capturing details
such as the first author's name, publication year, study design,
sample size (for both intervention and control groups), DAPT
duration, percentage of patients with comorbidities like ST-
elevation myocardial infarction (STEMI), acute coronary syn-
drome (ACS), and diabetes mellitus (DM) in addition to the
reported outcomes.

2.5 | Quality Assessment of the Included Trials
The quality of the included RCTs was assessed using the Co-
chrane risk of bias tool 2.0 (RoB 2.0) [15]. The tool evaluates
potential biases in domains such as selection, performance,
detection, attrition, and reporting, with judgments categorized
as “Low,” “High,” or “Some concerns.” Two authors (Y.M. and
H.S.) independently performed the quality assessment, with any
disagreements resolved through consensus.

2.6 | Data Synthesis

A frequentist random-effects model was used in the network
meta-analysis to compare the efficacy and safety of various DES
currently in use, by two authors (A.G. and H.S.). Dichotomous
outcomes were analyzed using odds ratios (ORs) and 95%
confidence intervals (CIs) through a frequentist network meta-
analysis [16]. Both direct and indirect effect sizes were calcu-
lated, and global and local inconsistencies were assessed (with
statistical significance for inconsistencies set at <0.05). Data
were extracted from league tables to create new tables con-
taining all direct, indirect, and network comparisons, along
with values for global and local inconsistencies. Each stent's
probability of being the most effective was ranked based on
probability-score values [17]. Meta-regression analyses were
conducted to examine the influence of the proportion of DM,
STEMI, or ACS using the log OR of stent thrombosis as the
dependent variable. Publication bias was evaluated through
visual inspection of funnel plots. All analyses were performed
using R version 4.4.1 [18], and a p-value of less than 0.05 was
considered statistically significant.

3 | Results

31 | Study Selection

A total of 10,738 potential articles were initially identified
through the electronic database search. Following the removal
of duplicate entries (n=2628), a preliminary screening was
conducted based on the titles and abstracts, resulting in 294
studies for further evaluation. A full-text assessment was then
performed, excluding articles that did not meet the inclusion
criteria. Subsequently, additional exclusions were made: 165
studies due to different study designs, 68 due to differing follow-
up durations, 20 due to ineligible control groups, and 12 due to
inadequate outcomes reported. Ultimately, 29 RCTs met the
inclusion criteria and were included in the meta-analysis

[19-47]. A detailed overview of the literature search process is
presented in the PRISMA flow diagram (Figure 1). These 29
RCTs included a total of 46,502 patients with various indica-
tions for undergoing PCI.

3.2 | Study Characteristics

Six second- or newer-generation DES—Orsiro, XIENCE,
Resolute, Synergy, Promus, and Nobori/BioMatrix—were
included in the main analysis, while the newer-generation
Biofreedom stent was excluded due to data being available
from only one study. However, comparisons for Biofreedom,
first-generation DES, and BMS are provided in the Support-
ing Information File. The detailed characteristics of the
included studies are shown in Table 1, while the character-
istics of different stents compared are given in Supporting
Information S1: Table 2.

3.3 | Outcomes
3.3.1 | Primary Outcome
3.3.1.1 | Definite/Probable Stent Thrombosis. The evi-

dence network for stent comparisons in the meta-analysis,
assessing the risk of long-term definite/probable stent throm-
bosis, is shown in Figure 2. The analysis included 29 trials with
a total of 46,502 patients [19-47]. After 5 years of follow-up, no
statistically significant differences in the risk of definite/prob-
able stent thrombosis were observed among the Orsiro,
XIENCE, Resolute, Synergy, Promus, and Nobori/BioMatrix
stents (Table 2). Pooled long-term outcomes for other DES
comparisons, including first-generation DES and BMS, along
with tests for inconsistency between direct and indirect esti-
mates, are available in Supporting Information S1: Table 3,
where no significant global inconsistency was found (p = 0.32).
Nodal splitting displays comparisons and shows no substantial
heterogeneity of direct and indirect effect sizes for definite/
probable stent thrombosis (Figure 3, Supporting Information
S1: Figure 2A). According to Table 3, Synergy had the highest
probability of being the best stent (P-score=0.85) (Table 3,
Figure 4, and Supporting Information S1: Figure 3A).

3.3.2 | Secondary Outcomes

3.3.21 | All-Cause Mortality. The evidence network for
all-cause mortality (Supporting Information S1: Figure 1A)
included 28 trials with a total of 46,202 patients [19-40, 42-47].
After 5 years of follow-up, no statistically significant differences
in all-cause mortality were observed among the Orsiro,
XIENCE, Resolute, Synergy, Promus, and Nobori/BioMatrix
stents (Table 2). Pooled estimates for other DES comparisons,
along with tests for inconsistency, are detailed in Supporting
Information S1: Table 4, revealing no significant global
(p =0.90) or local inconsistencies, except for the Orsiro versus
XIENCE comparison. Synergy had the highest probability of
being the best stent (P-score=0.75) (Table 3, Supporting
Information S1: Figure 3B).
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FIGURE1 | PRISMA flow diagram of study screening and selection. [Color figure can be viewed at wileyonlinelibrary.com]
3.3.2.2 | Cardiac Death. The evidence network for car- 3.3.2.4 | TV-Related MI. The evidence network for TV-

diac death (Supporting Information S1: Figure 1B) included 29
trials with a total of 46,502 patients [19-47]. After 5 years of
follow-up, no statistically significant differences in cardiac death
were observed among the Orsiro, XIENCE, Resolute, Synergy,
Promus, and Nobori/BioMatrix stents (Table 2). Pooled estimates
for other DES comparisons, along with tests for inconsistency, are
detailed in Supporting Information S1: Table 4, showing no sig-
nificant global (p = 0.84) or local inconsistencies. Synergy had the
highest probability of being the best stent (P-score = 0.87) (Table 3,
Supporting Information S1: Figure 3C).

3.3.23 | Any MI. The evidence network for any MI
(Supporting Information S1: Figure 1C) included 28 trials with a
total of 44,691 patients [19-36, 38-47]. After 5 years of follow-
up, no statistically significant differences in the risk of any MI
were observed among the Orsiro, XIENCE, Resolute, Synergy,
Promus, and Nobori/BioMatrix stents (Table 2). Pooled esti-
mates for other DES comparisons, along with tests for
inconsistency, are detailed in Supporting Information S1:
Table 4, showing no significant global (p=0.25) or local
inconsistencies. Promus had the highest probability of being the
best stent (P-score = 0.86) (Table 3, Supporting Information S1:
Figure 3D).

related MI (Supporting Information S1: Figure 1D) included 18
trials with a total of 32,384 patients [20-22, 25-34, 37, 40, 43, 45,
47]. After 5 years of follow-up, no statistically significant dif-
ferences in TV-related MI were observed among the Orsiro,
XIENCE, Resolute, Synergy, Promus, and Nobori/BioMatrix
stents (Table 2). Pooled estimates for other DES comparisons,
along with tests for inconsistency, are detailed in Supporting
Information S1: Table 4, showing no significant global
(p=0.65) or local inconsistencies. Promus had the highest
probability of being the best stent (P-score =0.73) (Table 3,
Supporting Information S1: Figure 3E).

3.3.2,5 | TLF. The evidence network for TLF (Supporting
Information S1: Figure 1E) included 16 trials with 26,392 pa-
tients [25-27, 29-33, 35-40, 43, 45]. After 5 years of follow-up,
no statistically significant differences were observed among
Orsiro, XIENCE, Resolute, Synergy, Promus, and Nobori/Bio-
Matrix for TLF (Table 2). Pooled estimates for other DES
comparisons and tests for inconsistency are detailed in Sup-
porting Information S1: Table 4, showing nonsignificant global
(p =0.95) and local inconsistencies. Nobori/BioMatrix had the
highest probability of being the best stent (P-score=0.80)
(Table 3, Supporting Information S1: Figure 3F).
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FIGURE 2 | Evidence network for the outcome of definite/probable

stent thrombosis. [Color figure can be viewed at wileyonlinelibrary.com]

3.3.2.6 | TLR. The evidence network for TLR (Supporting
Information S1: Figure 1F) included 28 trials with 44,691 patients
[19-36, 38-47]. After 5 years of follow-up, no statistically signifi-
cant differences were observed among Orsiro, XIENCE, Resolute,
Synergy, Promus, and Nobori/BioMatrix for TLR (Table 2). Pooled
estimates for other DES comparisons and tests for inconsistency
are detailed in Supporting Information S1: Table 4, showing
nonsignificant global (p =0.85) and local inconsistencies. Promus
had the highest probability of being the best stent (P-score = 0.93)
(Table 3, Supporting Information S1: Figure 3G).

3.3.2.7 | TVR. The evidence network for TVR (Supporting
Information S1: Figure 1G) included 26 trials with 43,236
patient inconsistencies [19, 20, 22, 23, 25-40, 42-47]. After
5 years of follow-up, no statistically significant differences were
observed among Orsiro, XIENCE, Resolute, Synergy, Promus,
and Nobori/BioMatrix for TVR (Table 2). Pooled estimates for
other DES comparisons and tests for inconsistency are detailed
in Supporting Information S1: Table 4, showing nonsignificant
global (p=0.99) and local inconsistencies. Synergy had the
highest probability of being the best stent (P-score=0.91)
(Table 3, Supporting Information S1: Figure 3H).

Overall, Synergy had the highest probability of being the best
stent for all-cause mortality (P-score = 0.75), cardiac death (P-
score = 0.87), and TVR (P-score = 0.91). Promus ranked highest
for any MI (P-score=0.86), target vessel-related MI (P-
score = 0.73), and TLR (P-score =0.93). Nobori/BioMatrix had
the highest probability for TLF (P-score = 0.80) (Table 3, Sup-
porting Information S1: Figures 3B—H).

3.4 | Meta-Regression Analysis

Among the 29 studies included in the meta-analysis, three
randomized only ACS patients—all of whom were diagnosed

with STEMI (100%)—and one study randomized only DM
patients (100%). STEMI rates in the remaining trials ranged
from 0% to 31%, ACS rates ranged from 0% to 75%, and DM
rates ranged from 12% to 46%. Meta-regression analyses
adjusting for these variables found no association between
ACS, STEMI, or DM and the treatment effect size for definite/
probable stent thrombosis (Supporting Information S1:
Figure 4A-C).

3.5 | Quality Assessment

The risk for bias in the included trials was assessed according to
the Cochrane Collaboration's tool and is demonstrated in Sup-
porting Information S1: Figure 5A and 5B. Three trials were
reported to have some concerns [27, 32, 38], while all others had
a low risk of bias. Visual assessment of funnel plots revealed no
asymmetry, indicating no to low risk of publication bias for all
outcomes (Supporting Information S1: Figure 6A—H).

4 | Discussion

The current study is a thorough network meta-analysis
designed to compare the 5-year results of several second-
generation or newer DES currently in use. We included data
from 29 RCTs with 46,502 patients in our PRISMA-compliant
analysis. A substantial data set has been rendered available by
these trials to facilitate indirect comparisons between first-
generation DES, second-generation DES, newer-generation
DES, and BMS. The following are the key conclusions of this
meta-analysis: (1) Among second-generation stents (XIENCE,
Resolute, Promus) and newer-generation stents (Orsiro, Syn-
ergy, Nobori/BioMatrix), there were no statistically significant
differences in the probability of definite/probable stent throm-
bosis at 5 years; (2) Promus showed the highest probability of
being the best stent for any MI, even though its efficacy signal
was attenuated over time; (3) Synergy ranked as the best stent
for stent thrombosis, all-cause mortality, and cardiac death with
the highest probability scores, although the differences did not
reach statistical significance.

Due to the advancements in stent technology, second-
generation or newer DES have significantly improved patient
outcomes following PCI over their predecessors. Early DES,
which made use of robust polymers, were associated with poor
biocompatibility and mechanical problems, including elevated
risk of thrombosis and inflammation. To solve these issues,
second-generation or newer DES were built with lower-profile
components, thinner struts, and thrombus-resistant character-
istics, reducing both artery wall inflammation and the possi-
bility of side branch obstruction in bifurcation procedures [23,
48-50]. Additionally, there was less shear stress and turbulence
caused by the stent on these thinner-strut platforms. Further-
more, by reducing long-term complications linked to durable
polymers, including late and extremely late stent thrombosis,
the use of biodegradable polymers in more recent DES has
proven advantageous [23, 29]. Even though these developments
have led to better patient outcomes, the possibility of late
adverse events still exists, which emphasizes the significance of
continued advancements in DES technology.
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FIGURE 3 | Nodal splitting diagram for the outcome of definite/probable stent thrombosis.

TABLE 3 | P-scores for each intervention and endpoint.
Intervention Stent thrombosis All-cause mortality Any MI Cardiac death TLF TLR TvMI TVR
Orsiro 0.7811 0.3825 0.7177 0.5826 0.6020 0.6945 0.6439 0.7911
Synergy 0.8534 0.7565 0.6896 0.8714 0.6482 0.8238 0.7173 0.9118
Promus 0.6495 0.7310 0.8566 0.6972 0.4825 0.9293 0.7323 0.7060
Xience 0.6468 0.6332 0.5908 0.6663 0.4040 0.7521 0.5036 0.7783
Resolute 0.6302 0.4795 0.5062 0.6973 0.4925 0.5766 0.4403 0.6511
Nobori/Biomatrix 0.4654 0.5229 0.4820 0.4559 0.8031 0.6262 0.7256 0.5117

Note: The interventions with the highest P-score for each endpoint are in bold.
Abbreviations: MI, myocardial infarction; TLF, target lesion failure; TLR, target lesion revascularization; TvMI, target vessel-related myocardial infarction; TVR, target

vessel revascularization.
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FIGURE 4 |

The PLATINUM study has made a substantial contribution to
our understanding of the long-term consequences of DES, high-
lighting the need for prolonged follow-up times to assess the safety
and effectiveness of these devices [27]. The trial's positive 5-year
results, which included low rates of MI, stent thrombosis, and
cardiac death for all DES types, demonstrate that, despite possible
small differences in function, the overall therapeutic impact of the
devices is similar [27]. The results also highlight the significance of
stent design parameters, which affect critical clinical outcomes,
including flexibility and deliverability. These parameters include
metal alloys, radial strength, and polymer kinds. The experiment
also highlighted the impact of lesion complexity on event rates,
pointing out that patients with lengthy lesions or small vascular
disease may have different results [27].

Our results are consistent with recent meta-analyses that em-
phasize the benefits of currently used DES over BMS and first-
generation DES, especially in terms of lowering stent throm-
bosis and restenosis. SYNERGY emerged as the most likely best-
performing stent for several key endpoints. The SYNERGY stent
(Boston Scientific Corporation, Marlborough, MA) is a thin-
strut platinum—chromium alloy stent that features an ultrathin
bioabsorbable polymer, abluminal coated to elute everolimus.
The 90-day lifetime of everolimus release is in close agreement
with the 120-day resorption period of the polymer [51]. TLF
rates at 30 days and 5 years were similar for SYNERGY and
durable polymer PROMUS Element EES, respectively, in the
EVOLVE First Human Use trial. SYNERGY also exhibited

__-.IIIl
1 2 3 4 5 6 7 8 9 10 11 12

Rank of Nobori/BioMatrix

Ranking graphs for the outcome of definite/probable stent thrombosis using P-scores.

noninferiority for 6-month late lumen loss. Crucially, over the
5-year follow-up period, no stent thrombosis was seen in either
therapy group [52]. These results were further supported by the
pivotal RCT EVOLVE II, which was designed to evaluate SY-
NERGY's clinical efficacy and safety for Food and Drug
Administration (FDA) approval [53], showing efficacy even in
high-risk diabetes patients as demonstrated by the prespecified
Diabetes substudy [54].

Our updated study offers a more thorough evaluation by
incorporating a broader range of DES, including additional
stents like Synergy and Promus, which were not represented in
earlier meta-analyses due to the limited number of studies
available at that time. This contrasts with the previous network
meta-analysis, which found Orsiro to be the best stent at both
1-year and long-term follow-up (where long-term was defined
as any follow-up more than 1-year) and also reported XIENCE
to have a lower rate of definite stent thrombosis compared with
Nobori/BioMatrix [55]. By including data for Synergy and
Promus, our network meta-analysis provides a more up-to-date
and comprehensive assessment of DES performance, particu-
larly with respect to long-term outcomes such as TLF and stent
thrombosis. While Orsiro continues to perform well in our
updated analysis, the inclusion of these newer stents allows for
a more nuanced understanding of DES efficacy. This expanded
analysis enhances our understanding of the long-term safety
and performance of DES, building on prior studies by offering a
more detailed and current comparison.
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However, despite the promising results for SYNERGY, the
absence of a statistically significant advantage over other DES
raises questions about the clinical relevance of its bioabsorbable
design features in long-term follow-up. As observed in our
analysis, the advantage of bioabsorbable polymer DES, such as
Synergy, in reducing stent thrombosis compared with durable
polymer DES (e.g., XIENCE) has not been consistently sup-
ported by long-term studies. The nonsignificant variations in
cardiac and all-cause mortality among the DES comparators, as
reported in our study, demand more discussion. The NOBORI 1
trial provides evidence for the long-term safety of biodegradable
polymer stents, showing no stent thrombosis in the Nobori DES
arm compared with 3.2% in the TAXUS arm (p =0.01) [56].
Furthermore, in line with other second-generation DES trials,
such as SPIRIT III, the low TLR rate of 1.3% at 5 years high-
lights the effectiveness of the Nobori stent in lowering reste-
nosis [29]. Crucially, the lack of late and extremely late stent
thrombosis with Nobori DES implies that advances in patient
care, medication, and surgical methods have a greater impact
on the safety advantages of more recent-generation stents than
just the device itself. These advancements may explain the
overall lack of significant differences in long-term outcomes
across modern stent platforms despite varying stent designs and
technologies.

It is noteworthy that Promus, although having a diminished
effectiveness signal, was the best-performing stent for the risk of
any MI at 5 years. Numerous reasons, such as variability in the
research populations and endpoints, could account for this
attenuation. Although its efficacy signal has slightly diminished
with time, the Promus platinum—chromium everolimus-eluting
stent (PtCr-EES) has become a prominent choice for coronary
intervention and is designed to provide greater conformability,
radial strength, radiopacity, and fracture resistance [57, 58]. In
the large-scale PLATINUM trial, PtCr-EES demonstrated non-
inferiority to the cobalt—chromium everolimus-eluting stent
(CoCr-EES) at 1 year, with a TLF rate of 3.4% compared with
2.9% for CoCr-EES. Long-term follow-up demonstrated com-
parable 5-year TLF rates of 9.1% for PtCr-EES and 9.3% for
CoCr-EES, with no significant differences in adverse events,
including cardiac mortality, MI, or stent thrombosis [27]. Fur-
thermore, the PtCr-EES exhibited excellent outcomes in specific
patient categories, such as those with tiny arteries and lengthy
lesions, where the 5-year TLF rates were 7.0% and 13.6%,
respectively [27]. These results highlight the positive safety
profile of the PtCr-EES and its potential for successful therapy
in a variety of coronary artery lesions [27]. They also call for
additional research to fully understand the underlying mecha-
nisms influencing the reported clinical outcomes.

5 | Strengths and Limitations

Our study's strengths lie in its large sample size, the inclusion of
only highly qualified RCTs, and the application of network
meta-analysis, which allows for indirect comparisons between
different stent types, including additional stents like Synergy
and Promus that were previously inadequately covered in
studies. We especially focused on the 5-year long-term
outcomes of DES that are currently in use. Furthermore, the
lack of noteworthy discrepancies between direct and indirect

comparisons in our network meta-analysis reinforces the resil-
ience and dependability of our conclusions.

Nonetheless, a few limitations must be noted. First, there is
always some bias introduced by indirect comparisons, particu-
larly when baseline patient characteristics vary between
studies. Second, comorbidities like DM or STEMI may have an
impact on the results and long-term outcomes; however, our
meta-regression analysis did not reveal any associations. Third,
our comparisons' statistical strength is diminished because
there is only a limited amount of long-term follow-up data
available for some stents. Furthermore, in several secondary
endpoints, there was a loss of patients to follow-up in the
included RCTs. However, this is a limitation inherent to the
included RCTs, and nothing could be done during the meta-
analytical stage to circumvent it. Fourth, the results of the trials
may have been impacted by the different durations of DAPT,
especially concerning stent thrombosis and MI. Fifth is the
inclusion of different versions of several stents (e.g., Xience,
Resolute), which may introduce variability in outcomes that is
difficult to fully account for. Additionally, the Cre8 DES was not
included due to an insufficient number of RCTs reporting its
5-year outcomes. Lastly, although we employed a comprehen-
sive search strategy to include a broad spectrum of studies, the
exclusion of unpublished studies may have introduced publi-
cation bias.

6 | Conclusion

In conclusion, no discernible variations in outcomes between
DES presently in use at the 5-year follow-up were discovered by
our meta-analysis. However, Synergy and Promus demonstrated
superior performance for important outcomes such as MI,
mortality, and stent thrombosis, indicating possible benefits for
particular outcomes.
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