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Efficacy and safety of sirolimus-eluting stents versus 
bare-metal stents in coronary artery disease patients 
with diabetes: a meta-analysis
YANXIANG QIAO, YUAN BIAN, XIANLIANG YAN, ZHENFANG LIU, YUGUO CHEN

Abstract
Objective: To compare by meta-analysis the efficacy and 
safety of sirolimus-eluting and bare-metal stents in coronary 
artery disease (CAD) patients with diabetes.
Methods: PubMed, MEDLINE and EMBASE were searched 
from 1971 to 2012. Data on the efficacy and safety of siroli-
mus-eluting and bare-metal stents in patients with diabetes 
were collected. A meta-analysis was then performed on a 
total of 1 259 CAD patients with diabetes from six studies. 
The odds ratio (OR) was used for comparison. Subgroup 
analysis was performed according to the sample size, year of 
study, subjects’ geographic area and study method.
Results: Compared with those in the bare-metal stent group 
(BMS), the subjects in the sirolimus-eluting stent (SES) 
group had a reduced risk for major cardiac events [OR 
0.42, 95% confidence interval (CI): 024–0.74, p < 0.01] and 
target-lesion revascularisation (OR 0.26, 95% CI: 0.11–0.59, 
p < 0.01). There was no difference for myocardial infarction 
(OR 0.92, 95% CI: 0.61–1.40, p > 0.05) or mortality (OR 1.19, 
95% CI: 0.74–1.92, p > 0.05). Subgroup analysis showed a 
significant difference for overall risk of major cardiac events 
between SES and BMS when the sample size was ≤ 90 (OR 
0.28, 95% CI: 0.16–0.48, p < 0.01), when it was a randomised 
control trial (RCT) (OR 0.28, 95% CI: 0.19–0.42, p < 0.01), 
or when it was performed on European subjects (OR 0.45, 
95% CI: 0.27–0.77, p < 0.01). The sensitivity was not different 
when one study was removed at a time.
Conclusion: Our study confirmed that SES are safer and 
more effective than BMS in CAD patients with diabetes, as 
far as major cardiac events are concerned. 

Keywords: sirolimus-eluting stent, bare-metal stent, diabetes, 
meta-analysis, efficacy, safety

Submitted 22/5/13, accepted 14/8/13

Cardiovasc J Afr 2013; 24: 274–279� www.cvja.co.za

DOI: 10.5830/CVJA-2013-062

According to Nodari et al., compared to patients without 
diabetes, those with diabetes mellitus (DM) had increased 
cardiovascular morbidity and mortality, and were more likely 
to develop congestive heart failure (CHF).1 Van Nunen used 

coronary stents for revascularisation in acute cardiac events and 
improved the prognosis, with a high success rate and favourable 
early outcome.2 

The traditional bare-metal stent (BMS) was initially widely 
used, with considerable efficacy and safety. However, long-
term outcome and restenosis rate has been very discouraging.3 
Recently, sirolimus-eluting stents (SES) have been increasingly 
used for treating restenosis after having used BMS, as well as for 
treating the native coronary narrowing.4-7 

For coronary arterial disease (CAD) patients with diabetes, 
the outcome, efficacy and safety of SES and BMS remain 
controversial,8-16 mainly due to small sample sizes or low 
statistical power. Meta-analysis, combining results of several 
studies and producing a single estimate of major events with 
enhanced precision, has been considered a powerful tool for 
summarising inconsistent results from different studies.17-20 
Heterogeneity and publication bias can be detected with funnel 
plots and other methodologies.21-26 

To clarify this controversy, in this study, we performed a 
meta-analysis and subgroup analysis, along with heterogeneity 
and publication-bias analysis, and compared the major cardiac 
events, target-lesion revascularisation, myocardial infarction and 
mortality rate in CAD patients with diabetes who were treated 
with SES or BMS. 

Methods
PubMed, MEDLINE, EMBASE, Springer, Elsevier Science 
Direct, Cochrane Library and Google scholar were searched. The 
following keywords were used, ‘sirolimus-eluting stents’, ‘bare-
metal stents’, ‘coronary arterial disease’, ‘diabetes’, ‘diabetic’, 
‘safety’, ‘efficacy’, ‘study’ and ‘trial’. The time period was 
limited from 1 January 1971 to 31 December 2012. The language 
published in was limited to English only. References of the 
articles were also checked for additional studies. 

Studies included were randomised, controlled trials (RCT) 
and non-RCT conducted in coronary artery disease patients 
with diabetes treated with SES or BMS (studies with these two 
methods compared), regardless of the sample size. Excluded 
studies were those investigating patients with CAD or DM in 
only case reports or review articles, duplicated articles, and those 
with no comparison of SES and BMS. 

After the investigators were trained, the data-mining form was 
developed and modified. The data included study details such 
as first author, year of study, year of publication, geographical 
area of subjects, demographics of subjects, and events with 
follow up after being treated with SES or BMS. According to 
the standard protocol, two investigators (A and B) mined the 
data independently, which was reviewed by the third one (C). 
Discrepancies were resolved through internal and external 
discussions (with the original investigators). 
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Statistical analysis
Analysis was performed with software review manager 5.1 
(Cochrane collaboration, http://ims.cochrane.org/revman) and 
comprehensive meta-analysis (Englewood, NJ); p < 0.05 was 
regarded as statistically significant. Meta-analysis was performed 
in fixed- or random-effect models. 

Odds ratios (OR) and 95% confidence intervals (CI) were 
estimated in each study. Pooled ORs were obtained using the 
Mantel-Haenszel method in a fixed-effect model, and the 
DerSimonian-Laid method in a random-effects model.24 The 
significance of pooled ORs was determined by the Z-test. 
Cochrane’s Q-statistic was used to assess within- and between-
studies variations. A p < 0.10 on the Q-statistic was regarded 
as heterogeneity across the studies. I2 was also used to test 
heterogeneity with the formula:

I2 = ​ 
(Q − df)

 _______ Q  ​ × 100% 

where I2 < 25% means no heterogeneity; I2 = 25–50% means 
moderate heterogeneity; I2 > 50% means large or extreme 
heterogeneity.27

The random-effects model was also used for evaluating the 
possibility of heterogeneity of studies. Publication bias was 
evaluated with Egger’s test and funnel plots,28 which compensate 
for each other’s drawbacks. If there is evidence of publication 
bias, the funnel plot is noticeably asymmetric. For the Egger’s 
test the significance level was set at 0.05. Sensitivity analysis 
was also performed to test reliability of the results, by removing 
one study at a time and repeating the meta-analysis.

Results
As shown in Fig. 1, among 3 658 articles potentially relevant to 
the search terms (PubMed: 1 103; MEDLINE: 765; Springer: 
650; Elsevier Science Direct: 880; Cochrane Library: 50; Google 
Scholar: 210), 323 potentially relevant studies were selected after 
the duplicates were removed. When the abstracts were screened, 

276 were excluded (65 were review articles, 156 were not diabetic 
patients, 55 did not report on BMS data). Among the remaining 
47, another 41 were excluded (25 only reported on BMS data 
without comparisons, 16 were excluded due to unavailable data). 
Finally, six studies were included in this meta-analysis.

The characteristics of the included studies are presented in 
Table 1. These six studies were conducted from 2002 to 2006 
and published between 2005 and 2008, three in Europeans, 
two in Americans, and one in Asians and Americans. A total 
of 1 259 CAD subjects with diabetes (SES 614 and BMS 645) 
were included, with an average age of 65 years. The sample 
sizes ranged from 83 to 458, and the studies were RCTs and 
non-RCTs. 

3 658 potentially relevant reports identified and screened 
(Pubmed, 1103; MEDLINE, 765; Springer, 650; Elsevier Science 
Direct, 880 Cochrance Library, 50; Google Scholar 210)

323 excluded by review of abstract  
(65 reviews; 156 not diabetic 
patients; 55 not reported BMS data)

41 excluded by review of full text 
(25 for only reported EMS data but 
not for comparison; 16 due to not 
available data)

323 potentially relevant reports after duplicates removed

47 retrieved for detailed assessment

6 separate studies included in meta-analysis

Fig. 1. Flow chart of selection of the studies.

TABLE 1. CHARACTERISTICS OF STUDIES INCLUDED IN THE META-ANALYSIS

Study Study year Country Ethnicity
Study 

method

Follow 
up 

(years)

SES group BMS group

Sample 
size Age (years)

Sample 
size Age (years)

Aoki J, et al. 2002–2003 Netherlands European Non-RCT 1 112 63 ± 10 118 64 ± 11

Jimenez-Quevedo P, et al. 2003 United States America RCT 1 80 65.4 ± 8 80 67.9 ± 9

Baumgart D, et al. 2002–2004 Germany European RCT 1 94 66 ± 9 96 66 ± 10

Daemen J, et al. 2002–2003 United States America Non-RCT 1 206 62.0 ± 10 252 62.7 ± 10

Chan C, et al. 2002–2004 United States and Asia America and Asian RCT 1 54 58.7 ± 9.7 29 62.5 ± 10.3

Maresta A, et al. 2004–2006 Italy European RCT 1 68 71 ± 9 70 69 ± 9

TABLE 2. POOLED ODDS RATIO FOR THE SES VERSUS THE BMS GROUP

Subgroups
No. of 
studies

Random model Test of heterogeneity Egger’s test for publication bias

OR (95% CI) Z p value Q p-value I2 (%) t p-value

Overall effects 6 0.42 (0.24–0.74) 3.00 < 0.01 20.14 < 0.01 75.2 –4.19 0.014

Sample size ≤ 90 3 0.28 (0.16–0.48) 4.60 < 0.01 2.39 0.303 16.3 –3.66 0.62

Sample size > 90 3 0.61 (0.31–1.21) 1.42 0.15 8.70 0.013 77.0 –9.26 0.20

RCT 4 0.28 (0.19–0.42) 6.14 < 0.01 2.40 0.495 0.0 –2.36 0.531

Non-RCT 2 0.87 (0.61–1.24) 0.76 0.446 0.92 0.338 0.0 –5.29 –

European 3 0.45 (0.27–0.77) 2.95 < 0.01 3.71 0.156 46.1 –7.98 0.46

American and Asian 3 0.37 (0.11–1.27) 1.58 0.115 15.55 < 0.01 87.1 –5.92 0.23
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The efficacy of SES versus BMS is presented in Table 2. As 
shown, the pooled OR was 0.42 (95% CI: 0.24–0.74, p < 0.01) 
for SES versus BMS. This suggests that, after the data had been 
pooled, SES were more effective than BMS in CAD patients 
with diabetes. However, there was publication bias (t = –4.19, 
p < 0.05).

As shown in Fig. 2A, the pooled OR was 0.42 (95% CI: 
0.24–0.74, p < 0.01) for overall events, suggesting that SES 
had a better outcome compared with BMS, with a greater 
reduction in risk for major cardiac events. However, there were 
heterogeneities between the studies (Q2 = 20.14, I2 = 75.0%, p 
< 0.1) and publication bias, as shown in Fig. 2B (asymmetric 
funnel plot). This was further confirmed with Egger’s linear 
regression test, shown in Table 2 (t = –4.19, p < 0.05). 

As shown in Fig. 3, the pooled OR was 0.26 (95% CI: 0.11–
0.59, p < 0.01) for SES versus BMS, suggesting that SES had 
a better revascularisation rate for target lesions compared with 
BMS. However, there were heterogeneities between the studies 

(Q2 = 24.44, I2 = 80.0%, p < 0.1) and publication bias (t = –6.44, 
p < 0.05). 

As shown in Fig. 4, the pooled OR was 0.92 (95% CI: 0.61–
1.40, p > 0.05) for SES versus BMS, suggesting that the overall 
risk for myocardial infarction was not significantly different 
between these two groups. There was no heterogeneity between 
the studies (Q2 = 4.37, I2 = 0%, p > 0.1) but there was publication 
bias (t = –3.44, p < 0.05).

As shown in Fig. 5, the pooled OR was 1.19 (95% CI: 
0.74–1.92, p > 0.05) for SES versus BMS, suggesting that the 
overall risk of mortality was not significantly different between 
the groups. There was no publication bias (t = –1.69, P > 0.05) 
or heterogeneities between the studies (Q2 = 3.88, I2 = 0.0%, p > 
0.1). 

Subgroup analyses were stratified by sample size, subjects’ 
geographical area and study method. As shown in Table 2 and 
Figure 6A–C, the pooled OR was 0.28 (95% CI: 0.16–0.48, p < 
0.01, Fig. 6A) for SES versus BMS in studies whose sample size 

A SES BMS Weight 
(%)

Odds ratio Odds ratio

Study or subgroup Events Total Events Total M–H, random, (95% CI) M–H, random, (95% CI)

Aoki J, et al. 27 112 37 118 18.5 0.70 (0.39–1.24)

0.01 0.1 1 10 100
SES BMS

Baumgart D, et al. 15 94 38 96 17.2 0.29 (0.15–0.58)

Chan C, et al. 8 54 12 29 12.8 0.25 (0.09–0.71)

Daemen J, et al. 44 206 54 252 20.1 1.00 (0.64–1.56)

Jimenez-Quevedo P, et al. 8 80 31 80 15.0 0.18 (0.07–0.41)

Maresta A, et al. 15 68 28 70 16.4 0.42 (0.20–0.90)

Total (95% CI) 614 645 100.0 0.42 (0.24–0.74)

Total events 117 200

Heterogeneity: Tau2 = 0.36; Chi2 = 20.14, df = 5 (p = 0.001); I2 = 75%
Test for overall effect: Z = 3.00 (p = 0.003)
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Fig. 2. A: Forest plots of studies with major adverse cardiac events in the SES group versus the BMS group. B: Funnel 
plots of studies with major adverse cardiac events in the SES group versus the BMS group.

SES BMS

Weight (%)

Odds ratio Odds ratio

Study or subgroup Events Total Events Total M–H, random, (95% CI) M–H, random, (95% CI)

Aoki J, et al. 9 112 23 118 17.9 0.36 (0.16–0.82)

SES BMS
0.01 0.1 1 10 100

Baumgart D, et al. 3 94 24 96 14.6 0.10 (0.03–0.34)

Chan C, et al. 7 54 10 29 15.7 0.28 (0.09–0.85)

Daemen J, et al. 28 206 35 252 19.9 0.98 (0.57–1.67)

Jimenez-Quevedo P, et al. 5 80 28 80 16.4 0.12 (0.04–0.34)

Maresta A, et al. 4 68 21 70 15.5 0.15 (0.05–0.45)

Total (95% CI) 614 645 100.0 0.26 (0.11–0.59)

Total events 56 141

Heterogeneity: Tau2 = 0.83; Chi2 = 24.44, df = 5 (p = 0.0002); I2 = 80%
Test for overall effect: Z = 3.22 (p = 0.001)

Fig. 3. Forest plots of studies with target-lesion revascularisation events in the SES group versus the BMS group.

SES BMS

Weight (%)

Odds ratio Odds ratio

Study or subgroup Events Total Events Total M–H, random, (95% CI) M–H, random, (95% CI)

Aoki J, et al. 18 112 14 118 25.1 1.42 (0.67–3.02)

SES BMS
0.01 0.1 1 10 100

Baumgart D, et al. 4 94 5 96 10.4 0.81 (0.21–3.11)

Chan C, et al. 1 54 2 29 5.6 0.25 (0.02–2.94)

Daemen J, et al. 10 206 11 252 20.7 1.12 (0.47–2.69)

Jimenez-Quevedo P, et al. 2 80 6 80 12.8 0.32 (0.06–1.62)

Maresta A, et al. 11 68 14 70 25.4 0.77 (0.32–1.85)

Total (95% CI) 614 645 100.0 0.92 (0.61–1.40)

Total events 46 52

Heterogeneity: Chi2 = 4.37, df = 5 (p = 0.50); I2 = 0%
Test for overall effect: Z = 0.37 (p = 0.71)

Fig. 4. Forest plots of studies with myocardial infarction events in the SES group versus the BMS group. 



CARDIOVASCULAR JOURNAL OF AFRICA • Vol 24, No 7, August 2013AFRICA 277

was above 90, with heterogeneities between the studies (Q2 = 8.7, I2 

= 77%, p < 0.1). The pooled OR was 0.61 (95% CI: 0.31–1.21, p > 
0.05, Fig. 6A) in studies whose sample size was 90 or less, without 
heterogeneities between the studies (Q2 = 2.39, I2 = 16%, p > 0.1).

The pooled OR was 0.45 (95% CI = 0.27–0.77, p < 0.01, 
Fig. 6B) in studies whose subjects were European, without 
heterogeneities between the studies (Q2 = 3.71, I2 = 46%, p > 
0.1). The pooled OR was 0.37 (95% CI: 0.11–1.27, p > 0.05, 
Fig. 6B) in studies whose subjects were American and Asian, 
with heterogeneities between the studies (Q2 = 15.55, I2 = 87%, 
p < 0.1). 

The pooled OR was 0.28 (95% CI: 0.19–0.42, p < 0.01, 
Fig. 6C) in studies whose study method was RCT, without 
heterogeneities between the studies (Q2 = 2.4, I2 = 0%, p > 0.1). 
The pooled OR was 0.87 (95% CI: 0.61–1.24, p > 0.05, Fig. 
6C) in studies whose method of study was non-RCT, without 
heterogeneities between the studies (Q2 = 0.92, I2 = 0%, p > 0.1). 

By removing one study at a time, a sensitivity analysis was 
performed and the model was rerun to determine the effect on 
each estimate. It showed that the above meta-analysis estimates 
did not change significantly after removal of each study, 
implying that these results were statistically reliable.

Discussion
A growing number of studies has shown the efficacy and safety 
of SES versus BMS for treating CAD patients with diabetes,9,29 
but the outcome has been controversial. In this analysis, we 
retrieved six studies, which included 1 259 CAD subjects with 
diabetes, and performed a meta-analysis. It showed that the 
SES group had a significant reduction in major adverse cardiac 
events, as well as target-lesion revascularisations, compared 
with the BMS group. There was no significant difference for 
myocardial infarction or mortality.

These results are consistent with a recent study that suggested a 
significant reduction in target-vessel revascularisations with SES, 
but with similar mortality rates.9 Unlike this study, in which the 
incidence of myocardial infarction was higher, our analysis showed 
no difference for myocardial infarctions between the groups.

Another recent study conducted in Europeans confirmed the 
efficacy of SES compared with BMS, along with comparable 
mortality rates and myocardial infarctions,11 which further 
proved the validity of our analysis. The efficacy and safety of 
SES have been receiving more and more supportive reports.30-33 
The uniqueness of our analysis and findings is that it proved the 
efficacy and safety of SES in CAD patients with diabetes. 

Heterogeneity is one major concern with regard to the validity 
of meta-analyses.26,34 Non-homogeneous data can easily give 
misleading results. In our study, the Q and I2 statistics were 
performed to test heterogeneity. For all samples, there was 
significant heterogeneity for major adverse cardiac events in the 
SES and BMS groups. 

We further conducted subgroup analysis according to sample 
size, ethnicity and study method. It demonstrated that in the 
studies where sample size was ≤ 90, method was a RCT and 
population was European, the overall major cardiac events 
were significantly different between the SES and BMS groups. 
Heterogeneity between the studies was decreased after stratifying 
the samples. No significant heterogeneity was observed with 
RCTs, suggesting an RCT is important for good results. More 
high-quality RCTs are therefore warranted. 

Another concern for meta-analyses is publication bias, due 
to selection of the studies included. In this study, using funnel 
plots and Egger’s test,28,35,36 we found publication bias for 
overall major cardiac events, target-lesion revascularisations and 
myocardial infarction, but not for overall mortality. Furthermore, 
the sensitivity analysis confirmed there was no change if one 
study was removed at a time. Although more studies would have 
produced better results, overall, our results were statistically 
reliable. 

Conclusion
This meta-analysis suggested that, compared with BMS, SES 
are more effective and safer for reducing major cardiac events in 
CAD patients with diabetes. This may indicate the direction for 
future trials and clinical implementation. 
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SES BMS

Weight (%)

Odds ratio Odds ratio

Study or subgroup Events Total Events Total M–H, random, (95% CI) M–H, random, (95% CI)

Aoki J, et al. 13 112 8 118 22.2 1.81 (0.72–4.54)

SES BMS
0.01 0.1 1 10 100

Baumgart D, et al. 5 94 3 96 12.1 1.29 (0.34–4.97)

Chan C, et al. 0 54 2 29 10.3 0.10 (0.00–2.18)

Daemen J, et al. 15 206 16 252 43.0 1.16 (0.56–2.40)

Jimenez-Quevedo P, et al. 1 80 2 80 6.4 0.49 (0.04–5.56)

Maresta A, et al. 3 68 2 70 6.1 1.57 (0.25–9.70)

Total (95% CI) 614 645 100.0 1.19 (0.74–1.92)

Total events 37 34

Heterogeneity: Chi2 = 3.88, df = 5 (p = 0.57); I2 = 0%
Test for overall effect: Z = 0.72 (p = 0.47)

Fig. 5. Forest plots of studies with mortality events in the SES group versus the BMS group.
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Fig. 6. A: Forest plots of sample size subgroups. B: Forest plots of ethnicity subgroups. C: RCT or non-RCT subgroups.

A SES BMS
Weight (%)

Odds ratio Odds ratio
Study or subgroup Events Total Events Total M–H, random, (95% CI) M–H, random, (95% CI)
6.2.2 Both groups’ sample size > 90

SES BMS
0.01 0.1 1 10 100

Aoki J, et al. 27 112 37 118 18.5 0.71 (0.39–1.24)
Baumgart D, et al. 15 94 38 96 17.2 0.29 (0.15–0.58)
Daemen J, et al. 44 206 54 252 20.1 1.00 (0.64–1.56)
Subtotal (95% CI) 412 466 55.8 0.61 (0.31–1.20)
Total events 86 129
Heterogeneity: Tau2 = 0.28, Chi2 = 8.70, df = 2 (p = 0.01); I2 = 77%
Test for overall effect: Z = 1.42 (p = 0.15)

6.2.3 Both groups’ sample size ≤ 90
Chan C, et al. 8 54 12 29 12.8 0.25 (0.09–0.71)
Jimenez-Quevedo P, et al. 8 80 31 80 15.0 0.18 (0.07–0.41)
Maresta A, et al. 15 68 28 70 16.4 0.42 (0.20–0.90)
Subtotal (95% CI) 202 179 44.2 0.28 (0.16–0.48)
Total events 31 71
Heterogeneity: Tau2 = 0.04, Chi2 = 2.39, df = 2 (p = 0.30); I2 = 16%
Test for overall effect: Z = 4.60 (p < 0.00001)

Total (95% CI) 614 645 100.0 0.42 (0.24–0.74)
Total events 117 200
Heterogeneity: Tau2 = 0.36, Chi2 = 20.14, df = 5 (p = 0.001); I2 = 75%
Test for overall effect: Z = 3.00 (p = 0.003)
Test for subgroup differences: Chi2 = 3.12, df = 1 (p = 0.08); I2 = 68.0%

B SES BMS
Weight (%)

Odds ratio Odds ratio
Study or subgroup Events Total Events Total M–H, random, (95% CI) M–H, random, (95% CI)
1.1.1 European Subgroup

SES BMS
0.01 0.1 1 10 100

Aoki J, et al. 27 112 37 118 18.5 0.70 (0.39–1.24)
Baumgart D, et al. 15 94 38 96 17.2 0.29 (0.15–0.58)
Maresta A, et al. 15 68 28 70 16.4 0.42 (0.20–0.90)
Subtotal (95% CI) 274 284 52.1 0.45 (0.27–0.77)
Total events 57 103
Heterogeneity: Tau2 = 0.10, Chi2 = 3.71, df = 2 (p = 0.16); I2 = 46%
Test for overall effect: Z = 2.95 (p = 0.003)

1.1.2 American and Asian
Chan C, et al. 8 54 12 29 12.8 0.25 (0.09–0.71)
Daemen J, et al. 44 206 54 252 20.1 1.00 (0.64–1.56)
Jimenez-Quevedo P, et al. 8 80 31 80 15.0 0.18 (0.07–0.41)
Subtotal (95% CI) 340 361 47.9 0.37 (0.11–1.27)
Total events 60 97
Heterogeneity: Tau2 = 1.02, Chi2 = 15.55, df = 2 (p = 0.0004); I2 = 87%
Test for overall effect: Z = 1.58 (p = 0.11)

Total (95% CI) 614 645 100.0 0.42 (0.24–0.74)
Total events 117 200
Heterogeneity: Tau2 = 0.36, Chi2 = 20.14, df = 5 (p = 0.001); I2 = 75%
Test for overall effect: Z = 3.00 (p = 0.003)
Test for subgroup differences: Chi2 = 0.09, df = 1 (p = 0.77); I2 = 0%

C SES BMS
Weight (%)

Odds ratio Odds ratio
Study or subgroup Events Total Events Total M–H, random, (95% CI) M–H, random, (95% CI)
5.1.1 RCT

SES BMS
0.01 0.1 1 10 100

Baumgart D, et al. 15 94 38 96 17.2 0.29 (0.15–0.58)
Chan C, et al. 8 54 12 29 12.8 0.25 (0.09–0.71)
Jimenez-Quevedo P, et al. 8 80 31 80 15.0 0.18 (0.07–0.41)
Maresta A, et al. 15 68 28 70 16.4 0.42 (0.20–0.90)
Subtotal (95% CI) 296 275 61.4 0.28 (0.19–0.42)
Total events 46 109
Heterogeneity: Tau2 = 0.00, Chi2 = 2.40, df = 3 (p = 0.49); I2 = 0%
Test for overall effect: Z = 6.14 (p = 0.00001)

5.1.2 Non-RCT
Aoki J, et al. 27 112 37 118 18.5 0.70 (0.39–1.24)
Daemen J, et al. 44 206 54 252 20.1 1.00 (0.64–1.56)
Subtotal (95% CI) 318 370 38.6 0.87 (0.61–1.24)
Total events 71 91
Heterogeneity: Tau2 = 0.00, Chi2 = 0.92, df = 1 (p = 0.34); I2 = 0%
Test for overall effect: Z = 0.76 (p = 0.45)

Total (95% CI) 614 645 100.0 0.42 (0.24–0.74)
Total events 117 200
Heterogeneity: Tau2 = 0.36, Chi2 = 20.14, df = 5 (p = 0.001); I2 = 75%
Test for overall effect: Z = 3.00 (p = 0.003)
Test for subgroup differences: Chi2 = 16.81, df = 1 (p < 0.0010); I2 = 94.1%



CARDIOVASCULAR JOURNAL OF AFRICA • Vol 24, No 7, August 2013AFRICA 279

2013; 24(3): 224–230.
6.	 Obata JE, Nakamura T, Kitta Y, Saito Y, Sano K, Fujioka D, Kawabata 

KI, et al. In-stent restenosis is inhibited in a bare metal stent implanted 
distal to a sirolimus-eluting stent to treat a long de novo coronary lesion 
with small distal vessel diameter. Catheter Cardiovasc Interv 2013. 
2013 Feb 4. doi: 10.1002/ccd.24841. [Epub ahead of print].

7.	 Otake H, Honda Y, Courtney BK, Shimohama T, Ako J, Waseda K, 
Macours N, et al. Intravascular ultrasound results from the NEVO 
ResElution-I trial: a randomized, blinded comparison of sirolimus-
eluting NEVO stents with paclitaxel-eluting TAXUS Liberté stents in 
de novo native coronary artery lesions. Circ Cardiovasc Interv 2011; 
4(2): 146–154.

8.	 Jiménez-Quevedo P, Sabaté M, Angiolillo DJ, Costa MA, Alfonso 
F, Gómez-Hospital JA, Hernández-Antolín R, et al.; DIABETES 
Investigators. Vascular effects of sirolimus-eluting versus bare-metal 
stents in diabetic patients: three-dimensional ultrasound results of the 
Diabetes and Sirolimus-Eluting Stent (DIABETES) Trial. J Am Coll 
Cardiol 2006; 47(11): 2172–2179.

9.	 De Luca G, Dirksen MT, Spaulding C, Kelbæk H, Schalij M, Thuesen L, 
van der Hoeven B, et al.; DESERT Cooperation. Meta-analysis compar-
ing efficacy and safety of first generation drug-eluting stents to bare-
metal stents in patients with diabetes mellitus undergoing primary percu-
taneous coronary intervention. Am J Cardiol 2013; 111(9): 1295–1304.

10.	 Bangalore S, Kumar S, Fusaro M, Amoroso N, Kirtane AJ, Byrne RA, 
Williams DO, et al. Outcomes with various drug eluting or bare metal 
stents in patients with diabetes mellitus: mixed treatment comparison 
analysis of 22,844 patient years of follow-up from randomised trials. 
Br Med J 2012; 345: e5170.

11.	 Sinning JM, Baumgart D, Werner N, Klauss V, Baer FM, Hartmann F, 
Drexler H, et al.; SCORPIUS Study. Five-year results of the Multicenter 
Randomized Controlled Open-Label Study of the CYPHER Sirolimus-
Eluting Stent in the Treatment of Diabetic Patients with De Novo Native 
Coronary Artery Lesions (SCORPIUS) study: a German multicenter 
investigation on the effectiveness of sirolimus-eluting stents in diabetic 
patients. Am Heart J 2012; 163(3): 446–453.

12.	 Aoki J, Ong A, Rodriguez-Granillo G, Van Mieghem C, Daemen J, 
Sonnenschein K, McFadden E, et al. The efficacy of sirolimus-eluting 
stents versus bare metal stents for diabetic patients undergoing elective 
percutaneous coronary intervention. J Invasive Cardiol 2005; 17(7): 
344–348.

13.	 Maresta A, Varani E, Balducelli M, Varbella F, Lettieri C, Uguccioni L, 
Sangiorgio P, et al.; DESSERT Investigators. Comparison of effective-
ness and safety of sirolimus-eluting stents versus bare-metal stents in 
patients with diabetes mellitus (from the Italian Multicenter Randomized 
DESSERT Study). Am J Cardiol 2008; 101(11): 1560–1566.

14.	 Chan C, Zambahari R, Kaul U, Lau CP, Whitworth H, Cohen S, 
Buchbinder M; DECODE investigators. A randomized comparison of 
sirolimus-eluting versus bare metal stents in the treatment of diabetic 
patients with native coronary artery lesions: the DECODE study. 
Catheter Cardiovasc Interv 2008; 72(5): 591–600.

15.	 Baumgart D, Klauss V, Baer F, Hartmann F, Drexler H, Motz W, Klues 
H, et al.; SCORPIUS study investigators. One-year results of the 
SCORPIUS study: a German multicenter investigation on the effective-
ness of sirolimus-eluting stents in diabetic patients. J Am Coll Cardiol 
2007; 50(17): 1627–1634.

16.	 Daemen J, Garcia-Garcia HM, Kukreja N, Imani F, de Jaegere PP, 
Sianos G, van Domburg RT, et al. The long-term value of sirolimus- and 
paclitaxel-eluting stents over bare metal stents in patients with diabetes 
mellitus. Eur Heart J 2007; 28(1): 26–32.

17.	 DerSimonian R. Meta-analysis in clinical trials. Control Clin Trials 
1986; 7(3): 177–188.

18.	 DerSimonian R. Meta-analysis in the design and monitoring of clinical 
trials. Stat Med 1996 15(12): 1237–1248.

19.	 Klebanoff MA, Levine RJ, DerSimonian R. Large trials vs meta-analy-
sis of smaller trials. J Am Med Assoc 1997; 277(5): 376–377.

20.	 Geller N, Freedman L, Lee YJ, DerSimonian R. Conference on meta-
analysis in the design and monitoring of clinical trials. Stat Med 1999; 
18(6): 753–754.

21.	 Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA group. Preferred 
reporting items for systematic reviews and meta-analyses: the PRISMA 
statement. PLoS Med 2009; 6(7): e1000097.

22.	 Sterne JA, Sutton AJ, Ioannidis JP, Terrin N, Jones DR, Lau J, Carpenter 
J, et al. Recommendations for examining and interpreting funnel plot 
asymmetry in meta-analyses of randomised controlled trials. Br Med J 
2011; 343: D4002.

23.	 DerSimonian R, Levine RJ.. Resolving discrepancies between a meta-
analysis and a subsequent large controlled trial. J Am Med Assoc 1999; 
282(7): 664–670.

24.	 DerSimonian R, Kacker R. Random-effects model for meta-analysis of 
clinical trials: an update. Contemp Clin Trials 2007; 28(2): 105–114.

25.	 Riley RD, Higgins JP, Deeks JJ. Interpretation of random effects meta-
analyses. Br Med J 2011; 342(d549).

26.	 Moreno SG, Sutton AJ, Thompson JR, Ades AE, Abrams KR, Cooper 
NJ. A generalized weighting regression-derived meta-analysis estimator 
robust to small-study effects and heterogeneity. Stat Med 2012; 31(14): 
1407–1417.

27.	 Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analy-
sis. Stat Med 2002; 21(11): 1539–1558.

28.	 Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-anal-
ysis detected by a simple, graphical test. Br Med J 1997; 315(7109): 
629–634.

29.	 Jiménez-Quevedo P, Hernando L, Gómez-Hospital JA, Iñiguez A, 
Sanroman A, Alfonso F, Hernández-Antolín R, et al. Sirolimus-eluting 
stent versus bare metal stent in diabetic patients: the final five-year 
follow-up of the DIABETES trial. EuroIntervention 2013; 2013 Mar 
22. pii: 20120620-01. [Epub ahead of print].

30.	 Galassi AR, Tomasello SD, Costanzo L, Campisano MB, Barrano 
G, Tamburino C. Long-term clinical and angiographic results of 
Sirolimus-Eluting Stent in Complex Coronary Chronic Total Occlusion 
Revascularization: the SECTOR registry. J Interv Cardiol 2011; 24(5): 
426–436.

31.	 De Waha A, Dibra A, Kufner S, Baumgart D, Sabate M, Maresta A, 
Schömig A, Kastrati A. Long-term outcome after sirolimus-eluting 
stents versus bare metal stents in patients with diabetes mellitus: a 
patient-level meta-analysis of randomized trials. Clin Res Cardiol 2011; 
100(7): 561–570.

32.	 Kandzari DE, Rao SV, Moses JW, Dzavik V, Strauss BH, Kutryk MJ, 
Simonton CA, et al; ACROSS/TOSCA-4 investigators. Clinical and 
angiographic outcomes with sirolimus-eluting stents in total coro-
nary occlusions: the ACROSS/TOSCA-4 (Approaches to Chronic 
Occlusions With Sirolimus-Eluting Stents/Total Occlusion Study of 
Coronary Arteries-4) trial. J Am Coll Cardiol Cardiovasc Interv 2009; 
2(2): 97–106.

33.	 Byrne RA, Kastrati A. Is there a preferable DES in diabetic patients? 
A critical appraisal of the evidence. Catheter Cardiovasc Interv 2008; 
72(7): 944–949.

34.	 Thompson SG, Higgins JP. How should meta-regression analyses be 
undertaken and interpreted? Stat Med 2002; 21(11): 1559–1573.

35.	 Sterne JA, Egger M. Funnel plots for detecting bias in meta-analysis: 
guidelines on choice of axis. J Clin Epidemiol 2001; 54(10): 1046–1055.

36.	 Zwahlen M, Renehan A, Egger M. Meta-analysis in medical research: 
potentials and limitations. Urol Oncol 2008; 26(3): 320–329.




