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In a recent edition of Heart Bagust et al (1) report on their view of the cost-
effectiveness of the drug eluting stents (DES) in the UK. The remarkable conclusion 
of this manuscript appears to be that DES should only be used in 4% of patients on 
economic grounds. Previous National Institute of Clinical Excellence (NICE) 
guidelines (2) supported DES use in small vessels (<3mm) and longer lesions 
(>15mm) and it was anticipated this would result in a 30% use per lesion. The 
conclusions of the current paper are highly controversial and deserve further 
comment.  
 
The Bagust paper is based on a 12 month audit from a single centre in the United 
Kingdom, the Cardiothoracic Centre-Liverpool. The main outcome measured was the 
potential reduction in risk of repeat revascularisation produced by the use of DES 
rather than a bare metal stents within 12 months of an index procedure. A 
proportional hazard model for the risk of repeat revascularisation within 12 months 
was used to identify factors associated with restenosis. In elective patients 
calcification, angulation >45 degrees, treatment of restenotic lesions and triple vessel 
disease were identified and in non-elective patients, only vessel diameter of <2mm 
and prior coronary artery bypass grafting. Based on this data the Liverpool group 
conclude that in elective patients DES are only cost effective (based on the usually 
quoted UK cost-effectiveness threshold of £30,000 per QUALY gained) when 2 or 
more of the identified factors were present. In non-elective patients DES are only 
effective if they are placed in vein grafts of <2mm in diameter! (ie. both risk factors 
present). This non randomised data, from a single centre, suggests that the previous 
NICE guidelines were incorrect and has potential huge consequences for 
interventional cardiology in the United Kingdom. 
 
Unfortunately, Bagust et al fail to discuss, in any detail, these findings in the context 
of multiple other randomised (bare metal stent) studies which have consistently 
identified the presence of diabetes, small vessels and longer lesions (the basis of the 
previous NICE guidelines) as multivariate predictors of target lesion revascularisation 
(TLR) or target vessel revascularisation (TVR) (3-6). These factors have also proved 
positively predictive in DES trials using both sirolimus and paclitaxel (7-9). 
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Are the conclusions from the current manuscript valid? After an extensive review of 
the randomised literature the previous NICE guidelines concluded that DES should be 
used if the lesion was small (<3mm) or long (>15mm). It was assumed that this would 
encompass virtually all diabetics a group widely recognised to have a major risk of 
restenosis (10). The fact that these factors were not identified in the current 
manuscript, I believe, represents a systematic flaw in this data. The only reasonable 
conclusions are: (a) the database is inadequate (b) Liverpool patients are different to 
the rest of the world or (c) the patient population is subject to an important selection 
bias. 
 
Given it is unlikely that Liverpool patients are in any way different, what information 
are we told about the database? Unfortunately, the answer is very little. Because of the 
controversial aspects of the paper, (the conclusions about risk factors for restenosis fly 
in the face of the world literature), this is inadequately covered. How was follow up 
data collected? Is there systematic 30 day, 6 month or 1 year out-patient attendance, 
patient questionnaire or telephone interview? My understanding is that none of the 
above is routinely carried out. In addition if patients have repeat procedures at another 
institution, either within or outside the UK, is this recorded by the current database?. 
Again, my understanding is this is not the case. What about the patient population? Is 
it possible that some systematic bias (widely recognised in registry data) could 
account for the variance. The absolute need for repeat revascularisation in the 
Liverpool patients is described as “lower than commonly understood” at 5.6% in 
elective patients and 9.0% in non-elective patients. Understanding this is difficult as 
the full details of the patient population is not adequately described. No detail is given 
on vessel size or lesion length. Diabetes is recorded as 13% which is lower than the 
25% seen in the Sirius trial (11) . Finally, the incidence of LAD intervention is never 
stated. It is possible that a systematic bias away from diabetes and treatment of LAD 
lesions by angioplasty with bare metal stents may start to explain the results of this 
registry.  
 
Unfortunately, the only conclusions that can be drawn from the identified (or indeed 
unidentified!) factors for restenosis in the described population is that either the 
database is inadequate or the patient population is subject to a major systematic bias. 
Either of these will mean the conclusions of the study are difficult to transpose into a 
“real world” UK or international population. 
 
There are other aspects of this paper that deserve comment. It is stated that stent trials 
fail to report ‘all revascularisation’, instead reporting “angiographic restenosis (not all 
clinically significant), and event rates specific to the lesion or vessel initially 
revascularised.” This is described as “selective reporting” and it is argued that it 
“exaggerates the apparent benefit attributable to DES”. In the SIRIUS trial (11), the 
Cypher stent was associated with a 75.6% reduction in TLR at 12m, and a 68.3% 
reduction in TVR. The use of TLR certainly does not qualify as “selective reporting” 
of the trials and is the most sensitive measure of the effect of the device.   
 
The second issue worthy of discussion is described as “protocol-driven follow-up 
angiography which overstates both the risk of recurrence and the benefit of using 
DES.”  These trials report angiographic outcomes because the follow-up angiogram 
is an important part of the investigation of the safety and efficacy of a DES. In 
Several studies the revascularisation is clinically mandated. The timing relates to the 
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well known and extensively published of the restenotic process. It allows investigators 
to check for potential adverse effects of DES on the stented artery and enables the 
measurement of continuous variables such as late loss which gives a scientific 
assessment of the biological effect of the drug/polymer combination (12).  In the 12 
month SIRIUS data (11) the difference in clinically-driven TLR event rates between 
the sirolimus-eluting stent and bare metal stent groups in all patients (i.e. including 
those who had protocol-mandated angiographic follow-up) was 15.1% at 1 year.  The 
equivalent measure (14.0%) was also reported for the patients who did not have 
angiographic follow-up, indicating that the treatment effect in the absence of the 
angiogram is virtually the same. Furthermore the proportion of patients whose TLR 
was based solely on angina symptoms, without consideration of other modalities such 
as exercise testing was 96.2% for sirolimus-eluting and 81.0% for control stent 
patients.  If the 12m clinically-driven TLR rates of 4.9% for sirolimus-eluting and 
20.0% for control stent patients are further adjusted for these respective percentages, 
this gives 12m angina-driven TLR rates of 4.7% for sirolimus-eluting and 16.2% for 
control stent patients, a difference of 11.5% and a 71.0% “treatment” effect. 
 
Finally is there other “cost effective” data available in the literature? Two recent 
publications have demonstrated the cost-effectiveness of DES. A Canadian study, 
estimated the cost-effectiveness of the Cypher stent over a patient’s lifetime by 
applying the relative risk of repeat revascularisation derived from a meta-analysis of 
four Cypher trials to absolute risk data from the Alberta province (13).  This study 
showed that the Cypher stent was associated with an overall cost-effectiveness ratio of 
£25,100. It was also noted that DES were more cost-effective in patients at higher risk 
of restenosis and interestingly, showed an incremental cost per QALY gained of 
£18,850 in diabetic patients. A different approach was taken by van Hout et al (14) 
who conducted a cost-effectiveness analysis based on actual resource use in the 
RAVEL trial using Dutch cost data.  The authors acknowledged the potential impact 
of the follow-up angiogram and adjusted the analysis to show the impact of only 
clinically-driven events.  At 1-year, total costs were £113 higher in the Cypher arm, 
which the authors described as an “attractive balance between costs and effects for 
sirolimus-eluting stents”. 
 
Cardiology is fortunate in that most important clinical questions have been addressed 
in properly performed randomised clinical trials. These trials form the basis of 
evidence-based clinical practice and have always been the bedrock of national 
directives such as those delivered by the NICE committee. Recently, 2 observational 
registries have received high profile publications in high quality UK journals and have 
advocated treatment strategies different to the randomised data and national 
guidelines. The Grace registry (15) recently published in the British Medical Journal 
(BMJ) suggested that urgent angiography and revascularisation was not necessary, 
indeed may be harmful, despite the abundance of randomised data suggesting the 
opposite approach. In the current edition of Heart, Bagust et al suggest DES are only 
cost effective in 4% of the population, again despite the vast array of clinical data 
suggesting most patients would benefit from the deployment of these stents. I believe 
that journals publishing such data need to show responsibility and ensure a rigorous 
pier review process. In addition, I believe, the journal should always consider a 
balancing view point (as in this case, but I note this did not occur in the BMJ). We all 
hope that clinicians can critically review the literature as a whole and will give 
appropriate weight to carefully performed randomised data compared to observational 
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registries. Unless this is the case then certain patient groups risk being inappropriately 
treated. To suggest that DES could be limited to less than 5% of patients, ignoring 
groups with known positively predictive factors, may be putting many patient groups 
at risk of unnecessary repeat procedures and may not be cost-effective for the NHS.   
 
 
 
"The Corresponding Author has the right to grant on behalf of all authors and  
does grant on behalf of all authors, an exclusive licence (or non-exclusive  
for government employees) on a worldwide basis to the BMJ Publishing Group Ltd  
and its Licensees to permit this article to be published in Heart editions and  
any other BMJPGL products to exploit all subsidiary rights, as set out in our  
licence (http://heart.bmjjournals.com/misc/ifora/licenceform.shtml)." 
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