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Observational studies analysing outcome following percutaneous

coronary intervention (PCI) with drug-eluting stents (DES) and bare-

metal stents (BMS) have been a growth industry since concerns

were first raised regarding late outcomes with DES. Analysis of non-

randomised data relies on statistical adjustment or matching, with

the enduring problems of unknown confounding factors and

potential bias. Some authors have suggested observational analyses

contributed to a misleading picture following the World Congress in

Cardiology in September 2006.1 Despite this, observational

outcome studies have accrued in the subsequent period and with

some justification.

Randomised controlled trials (RCTs) are the gold standard in

establishing a causal relationship between treatment and outcome,

but are time consuming, costly and selective, limiting their

generalisability. In the case of the DES versus BMS RCTs they were

underpowered to detect differences in hard clinical end-points and

between sub-groups. Thus when late stent thrombosis became an

issue, particularly among more complex patients not studied in the

pivotal trials,2,3 the analysis of “real world” outcomes in large

registries became imperative. Advantages of this approach include

the ability to study patients representing routine clinical practice in a

relatively short time-frame. However, due to the potential pitfalls of

non-randomised comparisons a critical approach to study design

should always be maintained. In particular, registry studies should

be scrutinised for relevance of baseline data; control group

employed; systems for ascertaining and defining clinical outcomes;

extent of follow-up; and appropriateness of statistical methods

employed. Nonetheless observational studies have played a key

role, not only expanding the patient groups in which DES and BMS

have been compared, but also in providing clinically important

information on the need for longer durations of dual antiplatelet

therapy in DES4 and the natural history of stent thrombosis.2

Sequential cohorts and four year follow-up in
Rotterdam
In this issue of EuroIntervention, Daemen et al add to this important

and expanding body of literature.5 Using registry data from the

Thoraxcenter, Rotterdam, 6,129 patients treated in sequential

cohorts with BMS, sirolimus-eluting Cypher® stents (SES, Cordis

Corp., Miami, FL, USA) or paclitaxel-eluting Taxus™ stents (PES,

Boston Scientific Corp., Natick, MA, USA) were compared. By

employing a policy of treating all patients with DES (initially all SES

from April 2002, and then all PES from February 2003) the authors

have a unique and powerful set of data with up to four years follow-

up. Given the concern regarding very late stent thrombosis risks

with DES this is an important advance. Furthermore, data that

correspond closely with the ARC definition of “definite” stent

thrombosis were available; such detail is usually absent from “real
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world” outcome studies. Daemen et al also provide mortality data

though administrative databases, a method that is comprehensive

and clearly unbiased to treatment type. In the absence of an end-

point committee, it could be argued that all-cause mortality so

defined is the most accurate and clinically relevant safety

outcome.6,7

The 100% penetrance of a given stent type during each period of

study is also a further positive feature. The authors argue that with

parallel recruitment of BMS and DES as in many other registries,

operator and procedural factors affecting stent choice may

introduce selection bias that is difficult to reconcile with statistical

techniques. Sequential registries are not without their own issues

however, and may introduce other types of bias related to secular

trends in the selection of patients for PCI; adjuvant therapies

(variable duration of clopidogrel therapy); operator technique and

practice (variable rates of planned angiographic follow-up);

available technology (cobalt-chromium thin-strut BMS and newer

stent platforms for DES); and other unmeasured aspects of local

clinical practice. The impact of the changing selection of patients

for PCI over time is apparent in the measured patient characteristics

during each study period. The need for statistical adjustment is

therefore not obviated, and as with all such studies unadjusted

results should be interpreted with due caution.

Findings and implications
The principal findings of Daemen et al corroborate other recent

long-term follow-up studies. In common with the most extensive

existing meta-analysis of selected patients8 no difference in

mortality was noted between DES and BMS groups. This is clearly

reassuring given the complexity of patients treated (including

a large proportion “off-label”). These findings add to other recent

observational analyses either showing equivalent or reduced overall

mortality with DES in unselected or higher risk groups.9-13

Consistent with meta-analysis,8 very late-stent thrombosis was more

common in DES, though overall stent thrombosis was no different

after statistical adjustment. This is a key finding. PES and SES

showed similar benefit in reducing target vessel revascularisation

(TVR) compared with BMS although, as with previous registry

studies, the absolute risk reduction was less than that seen within

RCTs.8-11,13

Beyond this, the results are less consistent. Despite the authors’

claim of a “strong trend” towards lower mortality with SES over PES,

the adjusted hazard ratio 1.16 (confidence interval 0.88-1.53)

suggests no difference between the groups. There was apparently

a statistically significantly lower incidence of cardiac death in the

SES group compared to PES – a finding derived from death

certificate coding. This is difficult to reconcile with the lack of any

difference between SES and PES for overall death, myocardial

infarction or stent thrombosis. Previous meta-analysis have

suggested a lower target lesion revascularisation rate with SES over

PES;8 in contrast this study showed no difference in efficacy

between types of DES (TVR hazard ratio=0.99 [confidence interval

0.77-1.28]). Therefore we see little evidence from this study to

support “real world” differences in safety or efficacy between SES

and PES.

Further analyses for heterogeneity should be interpreted with

caution – a large number of statistical comparisons were performed

and these findings should be viewed as exploratory. Most notably

perhaps, patients treated in the context of ST-elevation MI (STEMI)

were seen to have little benefit in terms of TVR with DES compared

to BMS. In addition, STEMI as an indication for PCI was a strong

predictor of stent thrombosis, leading to the suggestion that DES

use is debatable in such patients. It is important to consider these

findings in the context of both a previous meta-analysis14 and

a recent propensity-score matched study13 of STEMI patients that

indicated clinical efficacy without major safety concerns for

combined DES versus BMS.

Conclusion
Observational studies have played a key role in evaluating the safety

and “real world” efficacy of DES. Daemen et al add to the

increasingly consistent body of literature suggesting at least

equivalent, or perhaps better long-term mortality, with DES in routine

clinical practice and maintained reductions in TVR. Elsewhere, we

would argue that the findings do not support the theory of differential

safety and efficacy of SES and PES in routine clinical practice.
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