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Abstract
Objectives To evaluate the efficacy and safety of currently used drug
eluting stents compared with each other and compared with bare metal
stents in patients with diabetes.
Design Mixed treatment comparison meta-analysis.
Data sources and study selection PubMed, Embase, and CENTRAL
were searched for randomised clinical trials, until April 2012, of four
durable polymer drug eluting stents (sirolimus eluting stents, paclitaxel
eluting stents, everolimus eluting stents, and zotarolimus eluting stents)
compared with each other or with bare metal stents for the treatment of
de novo coronary lesions and enrolling at least 50 patients with diabetes.
Primary outcomes Efficacy (target vessel revascularisation) and safety
(death, myocardial infarction, stent thrombosis).
Results From 42 trials with 22 844 patient years of follow-up, when
compared with bare metal stents (reference rate ratio 1) all of the
currently used drug eluting stents were associated with a significant
reduction in target vessel revascularisation (37% to 69%), though the
efficacy varied with the type of stent (everolimus eluting stents∼sirolimus
eluting stents>paclitaxel eluting stents∼zotarolimus eluting stent>bare
metal stents). There was about an 87% probability that everolimus eluting
stents were the most efficacious compared with all others, though there
were limited usable data for the zotarolimus eluting Resolute stent in

patients with diabetes. Moreover, there was no increased risk of any
safety outcome (including very late stent thrombosis) with any drug
eluting stents compared with bare metal stents. There was about a 62%
probability that the everolimus eluting stent was the safest stent for the
outcome of “any” stent thrombosis.
Conclusions Among patients with diabetes treated with coronary stents
all currently available drug eluting stents were efficacious without
compromising safety compared with bare metal stents. There were
relative differences among the drug eluting stents, such that the
everolimus eluting stent was the most efficacious and safe.

Introduction
The presence of diabetes has been associated with worse
outcomes after percutaneous coronary intervention with bare
metal stents and drug eluting stents.1-4 While drug eluting stents
have reduced the risk of restenosis, there is controversy as to
the relative efficacy of various drug eluting stents in patients
with diabetes. Several subgroup analyses from patients with
diabetes enrolled in randomised clinical trials, pooled analyses
from the diabetic subgroups of randomised controlled trials,
and several registry studies5-7 suggest that the paclitaxel eluting
stent might provide similar benefits to sirolimus eluting stents
and everolimus eluting stents. Other analyses derived from
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Methods

Eligibility criteria
We searched PubMed, Embase, and the Cochrane Central
Register of Controlled Trials (CENTRAL) for randomised
clinical trials using the terms: “drug eluting stent”, “bare metal
stent”, and the names of individual durable polymer drug eluting
stent systems (sirolimus eluting stents, paclitaxel eluting stents,
everolimus eluting stents, and zotarolimus eluting stents) until
April 2012 (week 1). Table A in appendix 1 lists the search
terms. We checked the reference lists of review articles,
meta-analyses, and original studies identified by the electronic
searches to find other eligible trials. There was no language
restriction for the search. In addition, we searched conference
proceedings/abstracts from the American Heart Association,
American College of Cardiology, Transcatheter Cardiovascular
Therapeutics, Society of Cardiovascular Angiography and
Intervention, European Society of Cardiology, and Euro-PCR.
For studies that did not report outcomes of interest we contacted
the authors via email. In addition, we reviewed the Food and
Drug Administration dockets for all documents submitted during
the stent approval process.
To be eligible for inclusion, trials had to be randomised
controlled trials comparing the above drug eluting stents either
with a different drug eluting stents or with bare metal stents in
patients undergoing percutaneous coronary intervention of a de
novo coronary lesion; enrol patients with diabetes or report data
on a diabetes subgroup; enrol at least 50 patients with follow-up
of at least six months, and report the outcomes of interest. We
excluded trials that used bioabsorbable stent or polymer,
non-polymer stents, stents with eluting drugs other than the four
compared (above), and trials that used balloon angioplasty alone
or compared stents with coronary artery bypass graft surgery.
The search process was fairly extensive, and efforts were made
to obtain the longest reported follow-up data from a combination
of sources: all the published trial data, presentations at national
meetings, unpublished data from communication with authors,
data published in previous meta-analyses, and data from pooled
patient level meta-analyses.

Selection and quality assessment
Four authors (SB, SK, MF, NA) independently assessed trial
eligibility and risk of bias and extracted data. Disagreements
were resolved by consensus. Risk of bias was assessed with the
components recommended by the Cochrane Collaboration12:
sequence generation of the allocation; concealment of allocation;
blinding of participants, personnel, and outcome assessors; use
of intention to treat analysis; incomplete outcome data; selective
outcome reporting; and other sources of bias. As none of the
trials blinded participants and personnel, blinding of outcome
assessors was considered as an indicator of low risk of bias for
the blinding component of the quality analysis. Trials with high
No commercial reuse: See rights and reprints http://www.bmj.com/permissions

or unclear risk for bias for any one of the first three components
were considered as trials with high risk of bias. In addition, all
analyses were performed with an intention to treat principle.
Otherwise, they were considered as trials with low risk of bias.

Data extraction and synthesis
We evaluated efficacy and safety outcomes. Efficacy outcomes
were target vessel revascularisation and target lesion
revascularisation. Safety outcomes were death, myocardial
infarction, and stent thrombosis. Four types of stent thrombosis
were evaluated: “any” stent thrombosis (based on the trial
definition of stent thrombosis), “definite” or “probable” stent
thrombosis as defined by the Academic Research Consortium,13
“definite” stent thrombosis as defined by the Academic Research
Consortium, and very late stent thrombosis (stent thrombosis
>12 months). For these outcomes, we abstracted the longest
reported follow-up events.

Statistical analyses
Mixed treatment comparisons

We used Bayesian models for mixed treatment comparison to
compare the different types of stent. For the purpose of analysis,
we defined five stent types: bare metal stents, sirolimus eluting
stents, paclitaxel eluting stents, everolimus eluting stents, and
zotarolimus eluting stents. Analysis was performed with an
intention to treat principle for all included trials. The primary
analysis compared each individual drug eluting stent with bare
metal stents, which was used as reference. This was performed
with WinBUGS code written by the UK Medical Research
Council health services research collaboration.14 The mixed
treatment comparison allows for comparisons of agents not
directly addressed within any of the individual trials. In addition
to analysing the direct within trial comparisons between two
stents (such as stent A v B), the framework enabled us to
incorporate the indirect comparisons constructed from two trials
that have one stent type in common (such as comparison of stent
A v C using trials comparing A v B and B v C). This type of
analysis has the advantage of maintaining the randomised
treatment comparisons within each trial while combining all
available comparisons between treatments.
We fitted a random effects Poisson regression model, taking
into account the correlation structure induced by the multi-arm
trials.15 We used a random effects rather than a fixed effects
model as this is probably the most appropriate and conservative
analysis to account for variance within and between studies.
For the purpose of analysis, given the variability in the length
of follow-up for each of these trials, we used the rate of
outcomes per 1000 person years to obtain the log rate ratio of
one stent relative to another. We considered rates, rather than
number of events, as the most appropriate outcome for these
analyses because they incorporate the duration of the trials,
which was variable. We calculated patient years of follow-up
for each trial by multiplying the trial sample size with the mean
duration of follow-up of the trial. Rate ratios were estimated
from the median and the accompanying 95% credibility intervals
from the 2.5th and 97.5th centiles of the posterior distribution.
We evaluated heterogeneity between trials, defined as variability
of results across trials within comparisons over and above
chance based on previous methods.16 A τ2 estimate of 0.04 is
interpreted as a low, 0.14 as a moderate, and 0.40 as a high
degree of heterogeneity between trials. In addition, we estimated
the goodness of fit of the model to the data using previously
described methods.16 The model was considered to provide an
adequate fit to the data if the mean of the residual deviance was
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randomised controlled trials, however, have reached different
conclusions, showing sirolimus eluting stents to be superior to
paclitaxel eluting stents.8 Dedicated randomised controlled trials
in patients with diabetes have shown that sirolimus eluting stents
are superior to paclitaxel eluting stents.9-11 The long term efficacy
and safety of the various drug eluting stents and bare metal
stents in patients with diabetes is therefore controversial. This
issue has important implications for the selection of the most
effective treatment in these high risk patients. Accordingly, we
examined the relative safety and efficacy of various drug eluting
stents compared with bare metal stents and each other among
patients with diabetes.
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Calculation of the probability that each treatment is best (lowest
event proportion) was performed with a Bayesian Markov Chain
Monte Carlo (MCMC) method, adapted to apply to a connected
network set of treatment comparisons. We used minimally
informative previous distributions for log rate ratios and for
random effects standard deviations, so that the findings can be
interpreted similarly to findings from frequentist methods. All
network analyses were conducted with WinBUGS 1.4.3.

Direct comparison analyses

Direct comparison meta-analysis was performed in line with
recommendations from the Cochrane Collaboration and the
PRISMA (preferred reporting items for systematic reviews and
meta-analyses) statement,12 17 with standard software (Stata 9.0,
StataCorp, TX).18 The pooled effect for each grouping of trials
was derived from the point estimate for each separate trial
weighted by the inverse of the variance (1/SE2). The rate ratio
was calculated with the random effects model of DerSimonian
and Laird.19 All analyses were carried out with a random effects
model given probable clinical heterogeneity in study design
between trials regardless of statistical homogeneity.

Sensitivity analyses
We performed sensitivity analyses to test for the robustness of
the primary analyses. Analyses were restricted to trials with a
low risk of bias; trials limited to patients without acute coronary
syndrome (to avoid confounding effect of acute coronary
syndrome subgroup; an acute coronary syndrome trial was
defined as a trial in which over half of patients enrolled had
acute coronary syndrome (unstable angina, non-ST segment
elevation myocardial infarction, or ST segment elevation
myocardial infarction) as the reason for percutaneous coronary
intervention); and trials in which the duration of treatment with
clopidogrel in the drug eluting stent arm was at least six months
(to avoid any confounding effect of shorter duration of treatment
on safety outcomes). We also performed a sensitivity analysis
after including the only two trials published thus far on
zotarolimus eluting Resolute stent (TWENTE77 and RESOLUTE
All comers35 trials). Both the trials reported only target lesion
failure and target vessel failure, respectively. For the purposes
of this analysis, we used these as a substitute for target vessel
revascularisation. This analysis on the zotarolimus eluting
Resolute stent should therefore be viewed as highly exploratory.

Results

Study selection
We identified 42 randomised controlled trials that satisfied our
inclusion criteria (fig 1⇓). For the SPIRIT and COMPARE trials,
we used the pooled data in patients with diabetes that was
recently published as this provided more comprehensive longer
term data than the published individual trials for the diabetic
subgroup.20 Figure 2 shows the network of available treatment
comparisons⇓.
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Characteristics of included trials
Tables 1 and 2 describe the trial characteristics and quality
analysis.⇓⇓ The 42 trials enrolled 10 714 patients with 22 844
patient years of follow-up. Two trials were three arm trials, but
the rest were two arm trials. Thirty seven trials were considered
to be at low risk of bias, while five were at intermediate or high
risk of bias. In 34 of the 42 trials, clopidogrel was used for at
least six months in the drug eluting stents arm (table 2)⇓.

Efficacy outcomes
When compared with bare metal stents (reference rate ratio of
1), all drug eluting stents were associated with a 37% to 69%
reduction in the rate of target vessel revascularisation (fig 3⇓),
but the magnitude of this reduction varied with the type of stent.
Sirolimus eluting stents were significantly more efficacious
than zotarolimus eluting stents but similar to paclitaxel eluting
stents or everolimus eluting stents. In the comparison between
sirolimus eluting stents and paclitaxel eluting stents, however,
the point estimate favoured sirolimus eluting stents (fig 3).
Similarly, everolimus eluting stents were more efficacious than
paclitaxel eluting stents or zotarolimus eluting stent. There was
an 87% probability that everolimus eluting stents have the lowest
rate of target vessel revascularisation (table 3⇓) compared with
all other stent types. The median target vessel revascularisation
rate with bare metal stents was 109.40 per 1000 patient years
of follow-up, and the rate with the most efficacious drug eluting
stent (everolimus eluting stent) was 34.55 per 1000 patient years
(table 3).⇓
The results were largely similar in the sensitivity analyses that
included only trials in which patients had used clopidogrel for
more than six months (fig A1 in appendix 2); in trials with low
bias risk (table B in appendix 1); that excluding acute coronary
syndrome trials (table C in appendix 1); and in the direct
comparison meta-analysis (table D in appendix 1). For the
outcome of target lesion revascularisation the results were
largely similar, except that the results of the comparison between
bare metal stents and zotarolimus eluting stent was no longer
significant (trend favouring zotarolimus eluting stent) and
sirolimus eluting stents were significantly more efficacious than
paclitaxel eluting stents (fig 3 and fig A2 in appendix 2).

Safety outcomes
Compared with bare metal stents, there was no increase in death
with any of the drug eluting stents or among any comparisons
between pairs of drug eluting stents (fig 4⇓). The median death
rate with bare metal stents was 17.51 per 1000 patient years of
follow-up (table 3). The median death rate with drug eluting
stents varied between 14.51 and 20.27 per 1000 patient years
(table 3). There was a 57% probability that everolimus eluting
stents was associated with the lowest death rate (table 3).
For the outcome of myocardial infarction, there was no
significant increase with any of the drug eluting stents compared
with bare metal stents (fig 4⇓). Among types of drug eluting
stent, sirolimus eluting stents, paclitaxel eluting stents, and
everolimus eluting stents were all associated with a lower rate
of myocardial infarction compared with zotarolimus eluting
stents (fig 4). The credibility interval around the increased risk
with the zotarolimus eluting stent, however, was rather wide
(fig 4). The median rate of myocardial infarction with bare metal
stents was 19.16 per 1000 patient years. There was an 81%
probability that everolimus eluting stents had the lowest rate of
myocardial infarction with a rate of 10.13 per 1000 patient years
(table 3).
Subscribe: http://www.bmj.com/subscribe
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similar to the number of data points used in the model; at least
95% of means of standardised node based residuals were within
1.96 SD (standard deviation) of the standard normal distribution;
and Q-Q plots of residuals lay closely around a line on visual
inspection.16 We evaluated the inconsistency of the network,
defined as the variability of results across different comparisons
of the network, by calculating the rate ratio of the direct
comparison meta-analysis as described below.
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We performed a sensitivity analyses including the only two
published trials of ZES-Resolute stents (TWENTE, RESOLUTE
all comers trials). For these two trials, given the availability of
target lesion/vessel failure endpoints in the diabetic cohort, we
substituted this for the target vessel revascularisation outcome.
ZES-Resolute was associated with similar rate ratio for target
vessel revascularisation compared with other drug eluting stents,
with significant benefit compared with bare metal stents (fig
A8 in appendix 2). Compared with ZES-Resolute, however, the
point estimate (rate ratio 1.54, 95% credibility interval 0.95 to
2.63) favoured everolimus eluting stents. Moreover, the
probability analysis showed that there was still an 80%
probability that everolimus eluting stents were associated with
the lowest rates of target vessel revascularisation compared with
all other stents, including the ZES-Resolute. Given the limited
data, this analysis should be viewed as highly exploratory.

For all of the above analyses, sensitivity analyses in trials in
which patients had used clopidogrel for more than six months
(figs A3-A7 in appendix 2), trials at low risk of bias (table B in
appendix 1), and trials after exclusion of acute coronary
syndrome trials (table C in appendix 1) and the direct
comparison meta-analysis (table D in appendix 1) yielded largely
consistent results.
The heterogeneity between trials for the various network models
showed low to moderate heterogeneity for most of the analyses
(table E in appendix 1). In addition, evaluation of the goodness
of fit for the various models showed adequate fit for the various
analyses (tables F-H in appendix 1; figs B1-B7 in appendix 2).

Discussion
In patients with diabetes all drug eluting stents are highly
efficacious at reducing the risk of target vessel revascularisation
without increases in any adverse safety outcomes, including
very late stent thrombosis, when compared with bare metal
stents. There were significant differences among types of drug
eluting stent for efficacy and safety, such that everolimus eluting
stents were the most efficacious and safe.

Diabetes and outcomes after percutaneous
coronary intervention
Coronary artery disease is a major cause of morbidity and
mortality in patients with diabetes.21 Compared with patients
without diabetes, those with diabetes have had worse outcomes
with percutaneous transluminal coronary angioplasty,1 22 bare
metal stents,2 23 and drug eluting stents.3 4 They have smaller
calibre vessels, diffuse disease that often progresses rapidly, a
No commercial reuse: See rights and reprints http://www.bmj.com/permissions

greater burden of atherosclerotic disease,21 24 and exaggerated
neointimal hyperplasia, all of which increase the likelihood of
the need for repeat revascularisation.25-27 In addition,
glycosylation of vascular collagen and elastin is thought to result
in more diffuse pattern of restenosis.28 Though use of drug
eluting stents has considerably reduced the risk of restenosis,
this still remains a major limitation in patients with diabetes.
Stents differ in the amount of neointimal hyperplasia (as
measured by late lumen loss), with bare metal stents having the
highest followed by zotarolimus eluting stents, paclitaxel eluting
stents, sirolimus eluting stents/everolimus eluting stents (in
order of decreasing late lumen loss), probably accounting for
differences in relative efficacy and safety. In the Bypass
Angioplasty Revascularization Investigation 2 Diabetes (BARI
2D) trial of patients with stable ischaemic heart disease, a
strategy of revascularisation with optimal medical treatment
did not reduce the risk of death or myocardial infarction
compared with optimal medical treatment alone.29 In BARI 2D
only 30% of patients received a drug eluting stent. In our
analysis, the point estimate for sirolimus eluting stents (rate
ratio 0.71, 95% credibility interval 0.49 to 1.05) and everolimus
eluting stents (0.52, 0.21 to 1.09) favoured these stents compared
with bare metal stents for myocardial infarction. In addition,
there was an 80% probability that everolimus eluting stents had
the lowest rates of myocardial infarction of all stents including
bare metal stents (probability of only 0.5% of having the lowest
rate). We therefore do not know if the results of trials of
revascularisation versus medical treatment would have changed
with the use of newer generation stents.

Stent choice in diabetes
There have been inconsistent results of clinical outcomes among
various drug eluting stents as well as when drug eluting stents
are compared with bare metal stents in patients with diabetes.

Drug eluting stents versus bare metal stents

A pooled patient level meta-analysis of four trials comparing
sirolimus eluting stents with bare metal stents suggested an
increased risk of mortality with sirolimus eluting stents in the
subgroup with diabetes.30 This analysis, however, included only
428 patients with diabetes. Our analysis with a 25-fold greater
sample size failed to show any important safety concerns with
any of the currently used drug eluting stents compared with bare
metal stents. These observations are consistent with those of
Stettler and colleagues16 and extend the finding to newer
generation drug eluting stents.

Sirolimus eluting stents versus paclitaxel eluting
stents

Earlier studies and analyses comparing sirolimus eluting stents
and paclitaxel eluting stents in patients with diabetes had
discordant conclusions, with subgroup analyses/pooled analyses
from patients with diabetes enrolled in randomised controlled
trials and several registry studies5-7 suggesting that a paclitaxel
eluting stent (Taxol) might perform similarly to a sirolimus
eluting stent (limus), with other studies showing superiority of
sirolimus eluting stents.8 While the limitations of earlier studies
were mainly the small sample size of the cohort with diabetes,
dedicated randomised controlled trials in patients with diabetes
have shown superiority of sirolimus eluting stents compared
with paclitaxel eluting stents.9-11 In the Drug-Eluting Stent in
patients with DIABETES mellitus (DES-DIABETES) trial,
sirolimus eluting stents were associated with reduction in
restenosis and major adverse cardiac outcomes during up to two
Subscribe: http://www.bmj.com/subscribe
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For the outcome of “any” stent thrombosis, there was no
significant increase with any of the drug eluting stents compared
with bare metal stents (fig 5⇓). Among types of drug eluting
stent, there was no increased risk with any one type compared
with another, though most comparisons did not favour
zotarolimus eluting stents. There was a 62% probability that
everolimus eluting stents had the lowest rate of any stent
thrombosis (table 3). The results were largely similar for the
outcomes of definite or probable stent thrombosis and definite
stent thrombosis, with a suggestion for better outcomes with
drug eluting stents other than zotarolimus eluting stents (fig
5)⇓. For the outcome of very late stent thrombosis, there was
no increased risk with any drug eluting stents compared with
bare metal stents nor was there a difference between types of
drug eluting stents (fig 5). For this outcome, probability analysis
failed to identify one stent type that was the best (the probability
of being best was 25% for bare metal stent, 27% for sirolimus
eluting stents, and 36% for everolimus eluting stents).
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Everolimus eluting stents versus paclitaxel eluting
stents
A pooled analysis from the SPIRIT and COMPARE trials
showed an interaction between diabetes mellitus and stent type
on clinical outcomes.20 In patients without diabetes mellitus,
everolimus eluting stents resulted in two year reductions in
death, myocardial infarction, stent thrombosis, and target lesion
revascularisation, whereas no significant differences in safety
or efficacy outcomes were found in patients with diabetes.20
This study had only 1869 patients with diabetes. The point
estimates favoured everolimus eluting stents, though the
confidence intervals were wide (odds ratio 0.87 (95% confidence
interval 0.55 to 1.40) for myocardial infarction, 0.90 (0.59 to
1.37) for target lesion revascularisation, and 0.80 (0.39 to 1.67)
for stent thrombosis). Our analysis, with larger sample size,
showed a significant benefit of everolimus eluting stents over
paclitaxel eluting stents for target vessel revascularisation and
target lesion revascularisation (rate ratio 0.68 (95% credibility
interval 0.44 to 0.95) and 0.60 (0.33 to 0.93), respectively). In
addition, probability analyses showed that there was an 87%,
81%, and 62% probability that everolimus eluting stents had
the lowest rates of target vessel revascularisation, myocardial
infarction, and any stent thrombosis, respectively, but these
probability rates were low for paclitaxel eluting stents
(probability of 0.3%, 2.1%, 4.5%, respectively).

Zotarolimus eluting stents

In our analyses, zotarolimus eluting stents were associated with
a higher rate of repeat revascularisation (compared with
sirolimus eluting stents or everolimus eluting stents) and higher
rate of myocardial infarction (compared with sirolimus eluting
stents/paclitaxel eluting stents or everolimus eluting stents).
The credibility interval around the estimates for zotarolimus
eluting stent were wide, suggesting less precision and confidence
in the estimates, and is probably because of limited published
data on the use of zotarolimus eluting stents in patients with
diabetes. In the diabetes subgroup analysis from the Danish
Organization for Clinical Trials with Clinical Outcome (SORT
OUT) III trial, zotarolimus eluting stents were associated with
a fourfold increase in the risk of a major cardiac event (18.3%
v 4.8%; P<0.001), an eightfold increase in myocardial infarction
(4.7% v 0.6%; P=0.049), an fivefold increase in target vessel
revascularisation (14.2% v 3.0%; P=0.001), and an 11-fold
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increase in target lesion revascularisation (12.4% v 1.2%;
P=0.002), with trends for worse definite stent thrombosis (1.8%
v 0.0%) compared with sirolimus eluting stents.34 In patients
with diabetes, given their extensive atherosclerosis and smaller
reference vessel diameters, an increased late loss (such as that
observed with zotarolimus eluting stents) might lead to an
increase in restenosis, with a lesser margin for “tolerated late
loss”. In our sensitivity analysis, inclusion of the only two
published randomised trials on ZES-Resolute showed that
ZES-Resolute was similar to everolimus eluting stents for target
vessel revascularisation, although the point estimate favoured
everolimus eluting stents (rate ratio 0.65, 95% credibility interval
0.38 to 1.05). In addition, there was still an 80% probability
that everolimus eluting stents was associated with the lowest
rates of target vessel revascularisation compared with all other
stents, including the ZES-Resolute. This analysis, however, is
highly exploratory and more data are needed with ZES-Resolute
before any robust conclusions can be made on the relative
efficacy. Of note, both in the Resolute All Comers trial35 (odds
ratio 1.45 (95% confidence interval 0.82, 2.58) for target lesion
failure with ZES-Resolute v everolimus eluting stents) and the
TWENTE trial (rate ratio 1.81 (0.91 to 3.60) for target vessel
failure with ZES-Resolute v everolimus eluting stents, 13.9%
v 7.7%, P=0.08), the point estimates favoured everolimus eluting
stents over ZES-Resolute in the subgroup with diabetes.

Finally, in the present analysis, everolimus eluting stents were
the most efficacious and the safest stents. These results are
consistent with the results in the subgroups of patients without
diabetes.36-39 Of note, in all the analyses the credibility intervals
for the comparisons of everolimus eluting stents and sirolimus
eluting stents crossed unity. Probability analyses, however,
showed that there was an 87%, 81%, and 62% probability that
everolimus eluting stents were associated with the lowest rates
of target vessel revascularisation, myocardial infarction, and
any stent thrombosis, respectively, but these were low for
sirolimus eluting stents (probability of 12%, 17%, and 30%,
respectively).

Limitations and strengths
The limitations of previous analyses have mainly been the
limited sample sizes and pooling of one type of drug eluting
stent and comparison with all other types. The strengths of our
analyses are that we have data from more than 22 000 patient
years of follow-up. In addition, we compared each type of drug
eluting stent with each other, thus avoiding comparison of one
type against a heterogeneous mixture of other types. In addition,
our search strategy was fairly extensive with use of data from
multiple sources, thereby reducing outcome reporting bias.

As in other meta-analyses, though we undertook detailed
sensitivity analyses on many variables, given the heterogeneity
of the study protocols, clinically relevant differences could have
been missed and are best assessed in a meta-analysis of
individual patient data. Given clinical heterogeneity, though we
used a conservative approach using a random effects model
(despite low statistical heterogeneity) and despite detailed
sensitivity analyses on many variables, confounding by
indication cannot be ruled out. Not all of the trials reported each
of the outcomes assessed. In addition, we included the pooled
SPIRIT and COMPARE trials data rather than individual trials
as this pooled analyses provided more comprehensive and longer
term follow-up and reported data exclusively on the diabetic
cohort compared with the individual trials alone.20 The results
of the sensitivity analyses are best described as secondary and
hypothesis generating only. The differences seen within types
of drug eluting stents are applicable only to the specific stents
Subscribe: http://www.bmj.com/subscribe
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years of follow-up.9 10 At four years, however, there was no
difference in the outcomes between the two stents.10 The
collaborative network meta-analysis by Stettler and colleagues,
which included 3852 patients with diabetes, showed no
difference between sirolimus eluting stents and paclitaxel eluting
stents for the efficacy (hazard ratio 0.76 (95% confidence
interval 0.53 to 1.05) for target lesion revascularisation) and
safety outcomes.16 The point estimate for target lesion
revascularisation, however, favoured sirolimus eluting stents.
Our analysis, with close to three times the sample size of the
previous analysis, showed similar trend for the outcome of target
vessel revascularisation (0.81, 95% credibility interval 0.65 to
1.01) but superiority of sirolimus eluting stents over paclitaxel
eluting stents (0.73, 0.55 to 0.95) for the outcome of target lesion
revascularisation and are consistent with head-to-head trials of
sirolimus eluting stents versus paclitaxel eluting stents, in which
sirolimus eluting stents have consistently been associated with
lower late lumen loss.11 31 32 In addition, in a randomised trial of
sirolimus eluting stents versus paclitaxel eluting stents in the
same patient with multiple lesions, sirolimus eluting stents fared
significantly better with lower late lumen loss.33
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evaluated in this study. Nonetheless, this large study offers
important insights into their relative safety and efficacy.
Among patients with diabetes, currently used drug eluting stents
are highly efficacious at reducing the risk of target vessel
revascularisation/target lesion revascularisation without
compromising safety outcomes, including very late stent
thrombosis, compared with bare metal stents. We found
considerable differences in the relative efficacy and safety of
currently used drug eluting stents, such that everolimus eluting
stents were the safest and most efficacious. There were limited
published data on zotarolimus eluting Resolute stent in the
diabetes subgroup, and more data are need before any inference
can be made on this stent.
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What is already known on this topic
The long term efficacy and safety of various drug eluting stents compared against each other and compared with bare metal stents in
patients with diabetes is controversial, with various reports of superiority of paclitaxel eluting stents, sirolimus eluting stents, or everolimus
eluting stents

What this study adds
Among patients with diabetes treated with coronary stents, compared with bare metal stents all currently available drug eluting stents
were efficacious without compromising safety
When compared with bare metal stents, all of the currently used drug eluting stents were associated with significant reduction in target
vessel revascularisation (37% to 69%), though the efficacy varied with the type of stent
Everolimus eluting stents were the most efficacious and safe stent in patients with diabetes
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Comparisons

2009-09

400

SES/PES

48

61

58

2008

150

SES/BMS

42

70

56

2005-11
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Hong et al
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Kim et al57
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2007

65

SES/BMS

24

62

NR

SES-SMART68

2005

74

SES/BMS

8

65

70

SIRIUS

16 69

2004

279

SES/BMS

48

62

61

SIRTAX8 16

2008

201

SES/PES

24

62

71

SORT OUT III34

2011

337

ZES/SES

18

66

72

SORT OUT IV

16 62

65 66

2011

390

EES/SES

18

NR

NR

SPIRIT II,III, IV, and COMPARE
pooled20

2011

1869

EES/PES

24

64

63

TAXi16 71

2004

69

SES/PES

36

64

80
76

70

TAXUS II

2003

51

PES/BMS

48

62

TAXUS IV16 73

2005

318

PES/BMS

48

62

64

TAXUS V16 74

2005

356

PES/BMS

24

63

69

16 72

TAXUS VI16 75

2005

89

PES/BMS

36

62

76

TYPHOON16 76

2006

116

SES/BMS

12

59

78

NR=not reported; BMS=bare metal stent; EES=everolimus eluting stent; PES=paclitaxel eluting stent; SES=sirolimus eluting stent; ZES=zotarolimus eluting stent.
*Three year data; R Byrne, personal communication.

No commercial reuse: See rights and reprints http://www.bmj.com/permissions

Subscribe: http://www.bmj.com/subscribe

BMJ: first published as 10.1136/bmj.e5170 on 10 August 2012. Downloaded from http://www.bmj.com/ on 8 January 2023 by guest. Protected by copyright.

Table 1| Baseline characteristics of included trials examining efficacy or safety, or both, of various drug eluting or bare metal stents in
patients with diabetes mellitus
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Table 2| Selected characteristics of included trials examining efficacy and/or safety of various drug eluting or bare metal stents in patients
with diabetes mellitus
Duration of clopidogrel (>6 months)
use

Quality of study*

BASKET16 40

No

Yes

+++

CORPAL16 41

No

NR

+±±

DECODE

Yes

Yes

+++

DES-Diabetes9 10

Yes

Yes

+++

DESSERT43

Yes

Yes

+++

DIABETES

42

Yes

Yes

+++

DiabeDES46

Yes

Yes

++±

Endeavor II47

No

No

+++

44 45

Endeavor III

No

No

+++

Endeavor IV49

Yes

Yes

+++

E-SIRIUS16 50

No

No

+++
+++

48

ESSENCE-DIABETES

Yes

Yes

Hong et al52

Yes

Yes

++±

HORIZONS-AMI53

Yes

Yes

+++

ISAR-Diabetes11

Yes

Yes

+++

ISAR-LeFt Main

Yes

Yes

+++

ISAR-TEST 255 56

Yes

Yes

+++

Kim et al57

Yes

Yes

+±±
+++

51

54

LONG-DES II

No

Yes

Naples-diabetes59

Yes

Yes

+++

Pache et al16 60

Yes

Yes

+++

PASSION16 61

No

Yes

+++

REALITY16 62

No

Yes

+++

RESET63

Yes

NR

+++

16 58

SCANDSTENT

Yes

Yes

+++

SCORPIUS65 66

Yes

Yes

+++

SESAMI16 67

No

Yes

+++

SES-SMART

16 64

No

No

+++

SIRIUS16 69

No

No

+++

SIRTAX8 16

Yes

Yes

+++

SORT OUT III34

Yes

Yes

+++
+++

68

SORT OUT IV

NR

Yes

SPIRIT II,III, IV and COMPARE pooled20

Yes

Yes

+++

TAXi16 71

No

NR

+±±

TAXUS II16 72

No

Yes

+++

TAXUS IV16 73

Yes

Yes

+++

TAXUS V16 74

Yes

Yes

+++

TAXUS VI

Yes

Yes

+++

No

Yes

+++

70

16 75

TYPHOON16 76
NR= not reported.

*Represents risk of bias based on: sequence generation of allocation; allocation concealment and blinding; + represents low risk of bias, − represents high risk of
bias, and ± represents unclear risk.
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Table 3| Rate (per 1000 patient years of follow-up) of selected efficacy and safety outcomes with 95% credibility intervals and the probability

that each stent type is the best (lowest rate) from mixed treatment comparison analysis

Probability of being best
Death
Probability of being best
Myocardial infarction
Probability of being best
Any stent thrombosis
Probability of being best
Definite/probable* stent thrombosis
Probability of being best

Sirolimus

Paclitaxel

Everolimus

Zotarolimus

109.40 (95.10 to 124.60) 41.51 (32.51 to 51.45) 51.14 (39.00 to 64.98) 34.55 (21.36 to 50.62) 68.72 (45.70 to 102.50)
0.00%
17.51 (11.33 to 27.75)

12.44%

0.26%

87.22%

0.08%

17.58 (10.85 to 28.87) 16.99 (10.25 to 28.54) 14.51 (6.76 to 29.67)

20.27 (9.24 to 43.31)

11.59%

7.13%

11.52%

56.63%

13.13%

19.16 (12.31 to 30.35)

13.83 (8.31 to 22.88)

15.84 (9.27 to 26.81)

10.13 (3.92 to 22.83)

41.70 (15.66 to 163.4)

0.49%

16.71%

2.15%

80.58%

0.07%

1.49 (0.60 to 3.71)

0.96 (0.36 to 2.60)

1.19 (0.44 to 3.35)

0.82 (0.22 to 2.86)

4.16 (0.75 to 26.64)

1.98%

29.57%

4.53%

61.87%

2.05%

0.91 (0.33 to 2.49)

0.47 (0.15 to 1.39)

0.64 (0.2 to 1.98)

0.39 (0.08 to 1.55)

3.61 (0.63 to 23.66)

0.74%

28.40%

3.38%

67.41%

0.07%

*According to Academic Research Consortium definitions
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Figures

Fig 2 Network of comparisons of types of stents in studies examining efficacy or safety, or safety, of various drug eluting
or bare metal stents in patients with diabetes mellitus. Links between stent types represent direct comparisons (solid line)
or indirect comparisons (dashed line). Numbers along links represent number of trial arms providing direct comparison
between stent types
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Fig 1 Selection of studies examining efficacy or safety, or both, of various drug eluting or bare metal stents in patients with
diabetes mellitus
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Fig 3 Stent type and risk of target vessel revascularisation and target lesion revascularisation with 95% credibility intervals
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Fig 4 Stent type and risk of myocardial infarction and death with 95% credibility intervals
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Fig 5 Stent type and risk of any stent thrombosis, definite or probable stent thrombosis, definite stent thrombosis, and very
late stent thrombosis with 95% credibility intervals

No commercial reuse: See rights and reprints http://www.bmj.com/permissions

Subscribe: http://www.bmj.com/subscribe

