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Abstract

Evidence-based research is increasingly aimed at differentiating between no proof of difference
(failed demonstration of superiority) and proof of no difference (demonstration of equivalence).
The latter requires that equivalence margins are incorporated in the analysis of outcomes. We ap-
plied an analysis of equivalence to study the incremental benefit of newer-generation vs early-
generation drug-eluting stents (DES) in women receiving percutaneous coronary intervention.
The clinical material was derived from published data. Our equivalence testing was focused on the
end-point of target-lesion revascularisation (TLR). Results were expressed as rate differences
(RDs), while the equivalence margins (+2.9%) were derived from the statistical power calcula-
tions of a recent trial. Our results clearly indicated that, in women, there was an equivalent effec-
tiveness between newer-generation and early-generation of DES.
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1. Introduction

For more than a decade, drug-eluting stents (DES) have been the mainstay for the treatment of coronary artery
disease. Technology advancements of DES have been particularly relevant over the last few years and have re-
sulted in increased safety and efficacy of newer-generation vs early-generation DES, as several randomised tri-
als and meta-analyses have documented [1] [2]. Anyway, the data for safety and efficacy of DES in women are
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sparse because their inclusion in randomised clinical trials is generally limited [1].

On the other hand, recent studies, particularly in the field of pharmacotherapy have addressed the question of
whether or not the incremental benefits found in randomized trials are consistent with the expected outcomes
that are pre-declared in statistical power calculations of the trials [3] [4]. In particular, a comparison has been
proposed between the pre-specified “delta” (or margin) declared in the statistical power section of the trials and
the real incremental benefit observed thereafter from the trial’s results (or meta-analyses). These margins, that
are assumed to identify a threshold between clinically relevant benefits and irrelevant ones, can be handled in
the framework of equivalence tests, and equivalence corresponds to demonstrating the proof of no difference.

In this report, we describe the application of this type of analysis for interpreting the incremental benefit of
newer-generation vs early-generation DES in women receiving percutaneous coronary intervention.

2. Methods

Our clinical material was obtained from the meta-analysis by Stefanini et al. [1] who studied this specific com-
parison according to the end-point of target-lesion revascularisation (TLR), The crude rates of TLR for newer-
generation DES and early-generation DES were, respectively, 236/6278 (3.76%) vs 205/4171 (4.91%) at 1 year
and 330/6278 (5.26%) vs 294/4171 (7.05%) at 3 years. These findings generate a rate difference (RD) for TLR
of —1.16% at 1 year [95% confidence interval (Cl): —1.96% to —0.35%] and of —1.79% at 3 years (95% CI:
—2.75% to —0.84%) in favour of newer-generation DES. To apply the equivalence testing to these findings, we
sought information on the margins in previous trials conducted on this topic; Stone et al. [2] adopted the end-
point of TLR in their trial comparing everolimus-eluting vs paclitaxel-eluting stents and employed a margin of
+2.9% expressed as RD. Any difference within the limit of 2.9% in TLR rates can therefore be assumed to iden-
tify an equivalence interval; other randomized studies in this area have generally adopted wider margins (be-
tween 3% and 4%). Hence, our equivalence test [5] was designed to combine the values of RD found by Stefan-
ini et al. [1] with the margins adopted by Stone et al. [2].

3. Results

Our results, based on the end-point of TLR, are summarized in Figure 1. The Forest plot clearly shows that, in
women, there is an equivalent effectiveness between newer-generation and early-generation DES.
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Figure 1. Forest plot and test of equivalence: rates of TLR in women treated
with newer-generation DES or early-generation DES. The test is based on
the area comprised between the two red vertical lines, that reflect the
pre-determined equivalence margins (around the value of rate difference =
0% =+ 2.9%). The horizontal bars indicate the two-sided 95% CI for the RD
(solid square) between newer-generation DES and early-generation DES.
On the y-axis shows, the two data-sets for RD are presented according to the
follow-up of 1 year (in green) and 3 years (in blue). The criterion for dem-
onstrating equivalence is when both extremes of the 95% CI remain within
the two vertical red lines. The graph shows that this criterion is met in both
cases. This analysis is based on the same primary data as those reported by
Stefanini et al. [1]. Abbreviations: DES, drug-eluting stents; Cl, confidence
interval; RD, rate difference, TLR, target lesion revascularization.
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4. Discussion

Since the interpretation made by Stefanini et al. [1] of their results was that the newer-generation of DES is
more effective than the early-generation one, and this issue deserves a close scrutiny. As pointed out by Ahn et
al. [5], when a specific data set indicates, at the same time, equivalence and superiority, the interpretation is
controversial, and two different hypotheses can be proposed. First, equivalence margins were too wide, and so
superiority should prevail in the interpretation. Second, the margins were reasonable, so the conclusions should
favour equivalence. In this specific case, we think that priority should be given to equivalence rather than to su-
periority.
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