
 
 

 
 

Dear Sir/Madam 
 
Please find enclosed the British Cardiac Society/British Cardiovascular Intervention 
Society response to the  Ischaemic Heart Disease-stents review document from the 
Liverpool group:  Assessment Report Supplement 3’’ and 4’. 
 
You will see that we continue to have major problems with the LiG analysis which we 
fundamentally disagree with, as we have done from the onset. 
 
We have included our own analysis of the cost effective data using published trial 
base data. We realise this may a relatively unusual submission from a Professional 
Body but we felt this was necessary as the LiG continued to not respond to the 
requests that were made of them by the NICE committee. In addition we have 
attached our original response which we believe demonstrates the consistency of our 
response to this appraisal. 
 
The BCS and BCIS would be delighted to provide expert witnesses for the committee 
meeting of July 4th if you think this will be useful. 
 
 
 
 
Dr Nick Brooks: President of the BCS 
 
Dr Nick Boon: President-elect of the BCS 
 
Dr Mark de Belder: BCS 
 
Dr Tony Gershlick: Scientific Information Officer of BCIS 
 
Dr MartynThomas: President of BCIS  
 



The joint British Cardiovascular Society (BCS) and British Cardiovascular 
Interventional Society (BCIS)  

response to  
“Assessment Report Supplement 3 and 4” 

 
 
Appointed clinical representative experts from The British Cardiovascular Society and the 
British Cardiovascular Intervention Society have reviewed Supplements 3 and 4 which 
outline the further work requested by NICE from the Liverpool Implementation Group on 
Drug Eluting Stents. The following response is the result of a careful review by the clinical 
experts of the data produced on efficacy and cost efficacy of drug eluting stents. The 
fundamental issue of using inappropriate source data by LiG remains, as well as the 
apparently immutable inaccuracies that result when unsubstantiated figures are factored by 
this group into the proposed model. The professional groups also recognise the concerns 
around the issue of potential late stent thrombosis when drug eluting stents are used and that 
safety concerns need to be considered in addition to the proven efficacy of drug eluting 
stents. We have therefore summarised the current understanding regarding late stent 
thrombosis towards the end of this review 
 
 
Assessment Report Supplement 3’’ and 4’. 
 
General Comments 
 
The professional bodies remain deeply concerned that there exists the potential for National 
Guidelines and patient care to be driven by data from an unvalidated and thereby flawed local 
audit of questionable quality. The differences in outcomes, between this dataset and the 
published data, questions its suitability for an exercise of this importance. We are surprised 
that very few of the questions we have asked, both in written and expert testimony, have been 
addressed. We continue to be surprised by this reliance on an un-adjudicated database that 
takes little account of pro-active complete patient follow up and  that contains indicators of  
local differences in practice from the national “norm”, such as excess staged procedures. We 
are especially concerned about three areas of inaccuracy that result from the use of the 
Liverpool database and the LiG interpretation of this and published data:  
 

(a) the under-estimate of bare metal stent restenosis; 
(b)  the under estimate of reduction in need for repeat procedure with DES; and  
(c) the underestimate of risk magnitude in the high risk groups. With this regard we have 

attached our original response to addendum 3’ 
  
All comments on Addenda 3’’ and 4’ have to be interpreted within this context as we 
fundamentally do not agree with the local audit on which they are based. 
 
BCS and BCIS continue to believe that National Guidelines should be based on 
internationally recognised published randomised trials rather than the local audit data used in 
this assessment. If the core data used are wrong then all other interpretations of the data and 
the modelling will also be inaccurate. 
 
 Revisiting Cost-effectiveness 



 
There are a number of issues that continue to compromise the Liverpool cost-effectiveness 
model presented in Addenda 3’’ and 4’.  These are: 
 

• Continued reliance on the CTC database to establish baseline risks for repeat 
revascularisation.  This is inconsistent with the Appraisal Committee’s request that 
the Liverpool group update the economic model with absolute risk of repeat 
revascularisation taken from the Scottish registry (Addendum 3’ page 48) and other 
larger substantiated published databases. 

• Continued reliance by LiG on the CTC database to derive the absolute quantitative 
relative risk excess for the independent risk factors of small vessels, long lesions and 
diabetes.  This is inconsistent with the Appraisal Committee’s request that the 
Liverpool group update the economic model with the relative risks taken from the 
published trials (Addendum 3’ page 48). 

• Continued use of a 41% risk reduction consequent on the use of DES by LiG (as 
indicated in Addendum 3’ page 38). It is quite clear that without even addressing the 
inappropriate use of TVF versus TLR, the continued use of 41% TVR is based on 
BASKET trial results at 6 months and under-estimates the risk reduction expected at 
12 months. Again this was a NICE discussion point at the last assessment meeting.  

• The assumption that 100% of DES patients receive only 3 months Clopidogrel when 
those with acute coronary syndromes (44% of patients treated on a national scale 
according to the BCIS 2005 audit) already receive 12 months Clopidogrel. 

 
Given these issues, particularly noting that the first two points were supposed to have been 
implemented in the first Addendum (3’), we have recalculated the cost-effectiveness of DES 
using the correct clinical data inputs.  This is perhaps unusual for a professional society at 
this stage of an Appraisal, but is necessary because the Liverpool group have persistently 
failed to use these data. Failure to do so makes a mockery of the purpose of the exercise in 
finding the true benefit and cost efficacy of the device.  
 
The economic model used in this professional body response has been constructed using the 
equations shown on page 104 of the original Assessment Report and employs cost data, 
resource use data and quality of life data shown on page 113 of the Assessment Report and 
pages 3 to 5 of Addendum 4’.  We have not separated elective and non-elective patients, but 
used elective costs and resource use.  This is because elective repeat revascularisation costs 
are lower and stents per procedure higher, thus making the model less favourable to the cost-
effectiveness of DES.  We have adopted a simple approach to repeat PCI by using the NHS 
reference cost for PCI as this inherently allows for the case mix of PCI involving no stents, 
BMS or DES. 
 
Model Structure 
 
The model calculates the additional procedural cost of using a DES and offsets against that, 
the costs saved by avoidance of investigation of recurrent symptoms, repeat 
revascularisation, post-revascularisation follow up and non-fatal MI.  Allowance has been 
made for 1% stent wastage, as suggested by LiG.  The model is fundamentally that used in 
the current Assessment reports but with the correct (trial based) figures factored in. 
Additional Clopidogrel can be added according to the proportion of patients who would not 
already receive it under current practice, i.e. non-ACS patients (see previous NICE guidance 



on ACS).  The gain in QALYs is calculated by multiplying the QALY loss awaiting repeat 
revascularisation and the QALY loss due to the procedure by the absolute risk reduction 
gained from DES, taking into account the proportion of patients who have repeat 
revascularisation by either PCI or CABG.  We have also included the QALY gain by 
avoidance of non-fatal MI. 
 
The major changes in data input, compared to the Liverpool model, are: 

- A more representative absolute risk of repeat revascularisation with bare metal stents . 
- A more realistic mean relative risk increase for each of the risk factors, i.e. long 

lesions, small vessels and diabetes (again taken as a mean from multiple data 
sources). 

- A more realistic “benefit” of DES (taken from LiG and NICE accepted published 
sources at 12 rather than 6 months).  

 
 
12-month cost-effectiveness has been calculated for the base-case, small vessels, long lesions 
and diabetic patients. The base-case scenario employs the absolute risk of repeat 
revascularisation from the Scottish registry prior to DES (13% for the year 2000-2001, Pell 
and Slack 2004). This is supported by multiple other registries previously presented in slide 
form to NICE by the medical experts. All point, especially when Pell and the 12 month 
Basket data (11.6% rather than 7.8%) is added in, to a figure for repeat intervention of 13%. 

 
.   
 
 
 



We have then applied to this, the mean relative risk for each of the risk factors derived from 
published trials and clinical databases.  Clinical databases have been included to increase the 
sample size, reduce error and achieve a mix of randomised trial and ‘real world’ risks.  
 
 We have also identified, again from published randomised trials and clinical databases, 
relative risk reductions due to DES for each risk factor in order to estimate the absolute risk 
reduction that is required for the economic model.  Where published results were presented as 
odds ratios, we have converted them to relative risks.  In some cases, estimates have been 
made where patient counts do not appear in the publication, but in using the mean of all the 
relative risks we have identified for each sub-group, selection bias or the impact of 
calculation uncertainties is minimised.  We have also included the relative risks for the risk 
factors from the CTC database and presented in the Assessment Report. Table 1 shows the 
relative risks associated with each risk factor and Table 2 shows the relative risk reduction 
due to DES for each risk factor. 
 

Sub-group Relative Risk Comment Source
Small vessels

1.55 12m non-MI related TVR, stents <3mm diameter BASKET trial, Kaiser et al 2006
1.17 12m TLR, vessels <2.75mm vs vessels >2.75mm SIRIUS trial, Holmes et al 2004
2.09 24m TLR, minimum lumen diameter <3mm Stent design trial, Elbaz et al 2002
1.79 9m revascularisation, vessels <2.75mm vs >2.75mm in lesions <20mm length (estimate) Clinical database, Ellis et al 2004
1.52 12m reintervention, vessels <2mm, elective patients Assessment Report Addendum 3''
2.62 12m reintervention, vessels <2mm, non-elective patients Assessment Report Addendum 3''
1.78 12m TVR, vessels <3mm vs vessels >3mm (estimate) Clinical database, Gotschall et al 2006
1.33 12m TLR (estimate) Clinical database, Kornowski et al 1999
1.71 6m TLR, mimimum lumen diameter <3mm Clinical database, Kastrati et al1997
1.84 9m TLR, <3mm vs vessels >3mm (estimate) ENDEAVOR II trial, Fajadet et al 2006
1.85 12m TLR, longer stent length TAXUS IV trial, Stone et al 2004

Mean 1.75

Long lesions
1.10 12m TLR (estimate) per 5mm lesion length increase, no angiographic follow up Trial meta analysis, Cutlip et al 2002
1.18 12m TLR, lesions >13.5mm vs lesions < 13.5mm SIRIUS trial, Holmes et al 2004
1.02 12m TVR, per unit (undefined) increase Clinical database, Agema et al 2003
2.11 9m revascularisation, lesions >20mm vs <20mm in vessels >3.25mm diameter (estimate) Clinical database, Ellis et al 2004
1.01 12m revascularisation, per 1mm increase in stent length Clinical database, Wu et al 2004
1.20 12m reintervention, lesions >20mm, elective patients Assessment Report Addendum 3''
1.19 12m reintervention, lesions >20mm, non-elective patients Assessment Report Addendum 3''
2.15 12m TVR, lesions >20mm vs lesions <20mm (estimate) Clinical database, Gotschall et al 2006
1.42 12m TVR, lesions >20mm vs lesions <20mm (estimate) PRESTO trial, Singh et al 2005
1.41 9m TLR, lesions >16mm vs lesions <16mm (estimate) ENDEAVOR II trial, Fajadet et al 2006
1.04 12m TLR, longer stent length TAXUS IV trial, Stone et al 2004

Mean 1.35

Diabetes
1.81 12m TVR RESEARCH registry, Lemos et al 2004
1.51 12m TLR SIRIUS trial, Holmes et al 2004
1.80 12m TVR TAXUS IV trial, Pinto et al 2006
1.42 12m TLR (estimate), no angiographic follow up Meta analysis, Cutlip et al 2002
1.57 12m TVR Clinical database, Agema et al 2003
1.52 12m revascularisation by CABG Clinical database, Wu et al 2004
1.38 12m reintervention, elective patients Assessment Report Addendum 3''
1.36 12m TVR (estimate) Clinical database, Gotschall et al 2006
1.35 12m TLR (estimate) Clinical database, Kornowski et al 1999
1.34 6m TLR (estimate) Clinical database, Kastrati et al1997
1.73 12m TLR (estimate) Clinical database, Jilaihawi et al 2005
1.39 9m TLR ENDEAVOR II trial, Fajadet et al 2006

Mean 1.52

 
Table 1. Relative risk for repeat revascularisation for the independent risk factors of 

small vessels, long lesions and diabetes. 
 
This table justifies the values used in the re-modelling for the relative risk of repeat 

revascularisation for the 3 risk factors. 
 
Small Vessels: relative risk 1.75 
Long Lesions: relative risk 1.35 
Diabetes: relative risk 1.52 



 
Sub-group DES Risk Reduction Comment Source
Base case

0.67 12m TVR RESEARCH registry, Lemos et al 2004
0.75 12m TLR SIRIUS trial, Holmes et al 2004
0.65 12m TVR, no angiographic follow up TAXUS IV trial, Pinto et al 2006
0.53 9m TVR TAXUS VI trial, Dawkins et al 2005
0.56 9m TLR, no angiogram subset ENDEAVOR II trial, Fajadet et al 2006

Mean 0.63

Small vessels
0.67 12m TVR, vessels </= 2.5mm RESEARCH registry, Lemos et al 2004
0.76 12m TLR, vessels 2.5-3.0mm in non-diabetics SIRIUS trial, Holmes et al 2004
0.83 9m TLR, vessels <2.5mm TAXUS VI trial, Dawkins et al 2005
0.61 12m non-MI related TVR, stents <3mm BASKET trial, Kaiser et al 2006
0.57 9m TLR, vessels <2.5mm ENDEAVOR II trial, Fajadet et al 2006
0.71 12m TLR, vessels <3mm (estimate) TAXIS IV trial, Stone et al 2004

Mean 0.69

Long lesions
0.59 12m TVR, lesion >/= 33mm RESEARCH registry, Lemos et al 2004
0.78 12m TLR, lesions >15mm in non-diabetics with vessels >3mm SIRIUS trial, Holmes et al 2004
0.83 9m TLR, lesions >26mm TAXUS VI trial, Dawkins et al 2005
0.57 9m TLR, lesions >16mm ENDEAVOR II trial, Fajadet et al 2006
0.75 12m TLR, lesions > 20mm TAXIS IV trial, Stone et al 2004

Mean 0.70

Diabetes
0.28 12m TVR RESEARCH registry, Lemos et al 2004
0.77 12m TLR, in vessels >3mm, lesions 12-15mm in length SIRIUS trial, Holmes et al 2004
0.88 9m TLR TAXUS VI trial, Dawkins et al 2005
0.51 9m TLR ENDEAVOR II trial, Fajadet et al 2006
0.63 12m TLR TAXIS IV trial, Stone et al 2004

Mean 0.61

 
Table 2. Relative risk gained from DES for the independent risk factors of small 

vessels, long lesions and diabetes. 
 
This table justifies the values used in the re-modelling for the absolute benefit of DES in the 
base case and for the 3 risk factors. 
 
Base Case: Benefit of DES 63% 
Small Vessels: Benefit of DES 69% 
Long Lesions: Benefit of DES 70% 
Diabetes: Benefit of DES 61% 
 
 



Results 
 
Table 3 shows the results of the model using a £300 price premium for DES, the CTC base-
case elective repeat revascularisation rates (7.43%), the 6m BASKET risk reduction (41%) 
and 9 months additional Clopidogrel for all DES patients.  The base-case scenario itself 
closely reproduces the result for this price premium shown in Table B on page 7 of 
Addendum 4’ (ICER of £274,401 in the BCIS model and £277,100 in the Liverpool model). 
This has been undertaken merely to demonstrate to the committee the validity of the 
subsequent process.  
  
This then provides us the validated opportunity to demonstrate to the Appraisal Committee: 

• the impact of implementing their request for use of the Scottish registry 
revascularisation rate in the base-case; 13% rather than 7.43% 

• the impact of implementing their request for use of the relative risks for the risk 
factors derived from the trials (albeit including information from other clinical 
databases as well); as demonstrated in table 1. 

• the impact of using realistic risk reductions gained from DES; as demonstrated in 
table 2. 

• the impact of applying the additional cost of Clopidogrel to a realistic proportion of 
patients; using UK BCIS data. 

 
These effects are shown sequentially for the base-case in Figure 1.  When appropriate data 
are imputed into the model (that we have shown is capable of reproducing Liverpool’s 
results), the ICER is reduced by a staggering 80%.  Clearly the base-case shows that DES are 
not cost-effective in all patients, but BCIS have never argued this to be so. We have 
consistently argued this point and that the initial NICE guidelines were appropriate. Diabetes 
is the only additional factor we feel necessary to add to the guidance.  



 

Table 3. Structure and results of the economic model using base-case 1% stent wastage, absolute risk, DES risk  

Index stenting
Cost per BMS £278
DES premium £300
Mean stents per procedure 1.615
Additional procedure cost of using DES £489

Repeat revascularisation risk Base case
Risk factor relative risk 1.00
BMS risk within 12 months 7.43%
Relative risk reduction 0.41
Absolute RR 3.05%

Investigation of recurrent symptoms
Cardiology OP visits 2.10
Cardiac surgery OP visits 0.19
Angiography 1.00
Cost of cardiology OP visit £134
Cost of cardiac surgery OP visit £208
Cost of angiography £724

Cost of referal and re-investigation (rePCI) £1,005
Cost of referal and re-investigation (reCABG) £764

Repeat revascularisation
Proportion as CABG 0.09
Proportion as PCI 0.91
Cost of CABG £7,066
Cost of PCI £2,609

Average cost of revascularisation £3,010

Follow-up post revascularisation
Cardiology OP follow-up visits 2.18
Cardiac surgery OP follow-up visits 0.81
Cost of cardiology OP follow-up visits £94
Cardiac surgery OP follow-up visits £156

Cost of follow up (rePCI) £205
Cost of follow up (reCABG) £126

Non-fatal MI saving £13

Impact of additional Clopidogrel
Clopidogrel for 28 days £35.31
Clopidogrel for 9 months £345.45
Proportion non-ACS 100.0%
Additonal Clopidogrel cost £345.45

Incremental cost of using DES £694

Health-related utility
QALY loss from PCI 0.00304
QALY loss from CABG 0.03808

QALY loss awaiting PCI 0.06070
QALY loss awaiting CABG 0.03946

Non-fatal MI saving 0.00055

Avoided QALY loss using DES 0.002530

Incremental cost effectiveness ratio £274,401  

reduction and additional Clopidogrel costs from Addendum 4’ (LiG values).  
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Figure 1. Impact of sequentially introducing Scottish registry baseline repeat revascularisation 

rates, 12m DES risk reduction and 9 months additional Clopidogrel for non-ACS 
patients only.  The ICER falls by 80% from the value almost equivalent to that shown 
in Assessment Report Addendum 4’. This is the results when appropriate data input is 
used to generate ICREs for ALL patients  

 
The BCIS model can now be extended to generate ICERs for each of the sub-groups by 
applying the risk factor relative risk increase and the risk reduction due to DES in Tables 1 
and 2.  The results, shown in Table 4, indicate that DES are cost-effective in all three risk 
factors groups up to a price premium of £354.  Repetition of some elements shown in Table 3 
is avoided.  This price premium is reasonable given that the Appraisal Committee have 
received evidence that procurement processes have taken the premium down as low as £255 
(Addendum 3’ page 48). 

 Index stenting
Cost per BMS £278
DES premium £354
Mean stents per procedure 1.615
Additional procedure cost of using DES £577

Repeat revascularisation risk Base case Small vessels Long lesions Diabetes
Risk factor relative risk 1.00 1.75 1.35 1.52
BMS risk within 12 months 13.0% 22.8% 17.5% 19.7%
Relative risk reduction 0.63 0.69 0.70 0.61
Absolute RR 8.22% 15.7% 12.3% 12.1%

Non-fatal MI saving £13

Impact of additional Clopidogrel
Clopidogrel for 28 days £35.31
Clopidogrel for 9 months £345.45
Proportion non-ACS 56.0%
Additonal Clopidogrel cost £193.45

Incremental cost of using DES £413 £98 £241 £251

Health-related utility
QALY loss from PCI 0.00304
QALY loss from CABG 0.03808

QALY loss awaiting PCI 0.06070
QALY loss awaiting CABG 0.03946

Non-fatal MI saving 0.00055

Avoided QALY loss using DES 0.005889 0.010776 0.008556 0.008400

Incremental cost effectiveness ratio £70,216 £9,118 £28,216 £29,939  
  
Table4. Outputs of the BCIS model for DES price premium of £354 (1% stent wastage). 



The final question remaining is at what price premium are DES effective for each indication 
using the accurate input data?  These results are shown in Table 5: 
 
Indication ICER by Price Premium Threshold 

Premium 
(£30,000 per 

QALY gained) 
 £100 £200 £255 £300  
All patients DES dominant £27,561 £42,795 £55,259 £208 
Small vessels DES dominant DES dominant DES dominant £944 £491 
Long lesions DES dominant DES dominant £9,344 £17,922 £363 
Diabetics DES dominant £36 £10,715 £19,453 £354 
 
Table 5. Cost-effectiveness of DES by different price premiums and threshold price to 

achieve an incremental cost < £30,000 per QALY gained. 
 
 
Limitations of the BCIS Model 
 
There are potential limitations to our model.  First, we have applied the relative risks for each 
risk factor to the absolute risk for BMS from the Scottish registry which is an unselected 
population rather than a population without the risk factors of interest.  This may slightly 
increase the absolute risk for each subgroup and thus favour DES.  However, even if we test 
this effect by reducing the base-case value by 10% (absolute 1.3%) to 11.7%, DES still fall 
below the £30,000 threshold value in all three sub-groups at a price premium of £308.  It 
should be noted however that we could also be underestimating the absolute risk associated 
with bare metal stent use. 
 
Second, the relative risks for each of the risk factors relate to slightly varying definitions of 
long lesions and small vessels as they appear in the literature.  Where possible, we have 
identified sub-groups that are close to the existing NICE guidance criteria for the use of DES 
and sub-groups that are independent of other risk factors.  The relative risk for long lesions 
may be underestimated because some of the data relate to ‘relative risk per unit increase in 
length’, where the unit may be undefined or as low as 1mm. 
 
Third, we have not assumed any benefit from reduced mortality associated with avoiding 
repeat interventions. There are now 2 DES registries (Rotterdam and Danish Registry) which 
suggest there may well be a mortality benefit associated with DES. 
 
Fourth, we may have underestimated the benefit due to avoided MI in patients with small 
vessels because the BASKET trials shows and absolute 7.5% reduction in MI at 18 months in 
this population (Kaiser et al 2006). 
 
 
 
 
 
 



 
Summary 
 

1. The BCIS model can reproduce the results of the Liverpool model within 1% when 
the same DES premium, wastage rate, CTC absolute revascularisation risk, 6-month 
DES risk reduction and proportion of patients receiving 9-months additional 
Clopidogrel are used as inputs. 

 
2. Substituting repeat revascularisation rates from the Scottish registry, risk factor 

relative risks from the trials and wider literature, 12-month DES risk reduction from 
the randomised trials and wider literature reduces the base-case ICER by 80%. 

 
3. All three high-risk sub-groups are cost effective up to a DES price premium of £354. 

 
4. Threshold premiums to achieve an ICER of < £30,000 per QALY gained range from 

£354 to £491, dependent upon the sub-group. 
 

5. BCIS recommend that the existing guidance for the use of DES be retained, with the 
addition of diabetics as an additional sub-group. 
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Stent thrombosis and drug eluting stents 



 
There has been a good deal of debate lately regarding the potential excess risk of stent 
thrombosis associated with the use of drug eluting stents (DES), especially late stent 
thrombosis (> one year) in higher risk patients.  
 
The following facts have been established by peer review publication: 
 

o Stent thrombosis occurs with bare metal stents (BMS) and in some studies has been 
shown to have an incidence of late stent thrombosis (1). 

o The drug eluting from DES may result in delayed re-endothelialisation and thus leave 
stent struts exposed to platelet induced thrombus. Prolongation of the administration 
of dual anti-platelet therapy (aspirin and clopidogrel) to 3 months for the CYPHER 
(Sirolimus) stent and 6 months for the TAXUS (Paclitaxel) stent in the IFUs was a 
logical response to this, since animal data suggested that re-endothelialisation was 
complete by these times with these stents.  

o Multiple meta-analyses comparing trial data (BMS versus DES or one DES versus 
another) showed that there was no difference in stent thrombosis or clinical event 
rates between BMS and DES or the two DES that were available at that time (2-5). 

o These meta-analyses were based on trial patients, which had end points by the nature 
of the studies measured within one year.   

o Dr.E.Camazind presented an un-peer reviewed abstract in the “hot-line” session at 
the European Society of Cardiology in September 2006 which suggested that there 
was a 40% excess relative risk associated with DES use. This was based on data that 
his team were able to obtain from the publications and was up to the time of “latest 
follow up” in the papers reviewed. 

o Review by others subsequently failed to demonstrate any clinical excess risk beyond 
one year associated with the use of DES when patient level data was analysed. These 
data, encompassing all patients and thus different from the publication data, showed 
that while there is indeed a small but significant number of stent thromboses beyond 
one year (5 CYPHER versus 0 BMS controls out of 1780 trial patients and 9 TAXUS 
versus 2 BMS controls out of 3506 trial patients) this did not translate into any 
differences in clinical events (death or AMI). This may be because the event rate in 
stent thrombosis is approximately 50% rather than 100%. In addition, restenosis 
associated with BMS may be associated with acute coronary syndromes (6) and 
subsequent myocardial infarction and death. 

o Variation in definitions between these trials led, in the autumn 2006, to the 
establishment of standard definitions of stent thrombosis (the so-called ARC 
definitions). All trial data were re-adjudicated by blinded and independent groups 
working with Dr D.Cutlip’s group in Boston USA.  

o The results using patient level data from the trial patients with standard definitions 
followed out to 4 years showed the following stent thrombosis rates 

                             CYPHER           1.2% :             CONTROL BMS 0.6%   NS 
    TAXUS              1.3% :             CONTROL BMS 0.9 %  NS 
     ENDEAVOR    0.5%                CONTROL BMS 1.5%  NS 

o These data were published in the New England Journal of Medicine 2007 356 998-
1008 

o A concerning has been raised regarding so-called off-label use of DES. Various 
registries have assessed the potential excess risk of stent thrombosis in patients either 
not included in the current labelling or as yet un-trialled. In this context the current 
labelling for the two main DES is as follows  



                 
 CYPHER On label : up to 30 mm: 2.25 mm to 4.0mm : In-stent restenosis :                                      
        diabetes 
 
                 Off label : un-protected left main stem : chronic total occlusion :                             
saphenous vein graft 
       
                  Dossier submitted : AMI 
        Unspecified : direct stenting: bifurcations : multi-vessel disease 
 
 
 
TAXUS   On label  : up to 32 mm : 2.25 mm to 5 mm : Diabetes (in Europe)- AMI :                                    
in-stent  restenosis :  chronic total occlusions 
 
     Off label : un-protected left main stem : saphenous vein grafts : bifurcation  
  
 
 
 
There have been a number of “real life” registries that have looked at the stent thrombosis 
rates in the so-called off-label patients. Many of these were presented to the FDA hearing on 
drug eluting stents in late 2006. All suggest that for the “higher risk” patient there is a small 
excess of stent thrombosis beyond one year. This averages out at approximately 0.3%-0.6% 
per annum. Some have shown that although there is an excess risk this again appears not to 
be associated with excess clinical risk compared to BMS (the Duke data for example 
indicates that the difference in adjusted cumulative risk of mortality for those with DES off 
clopidogrel after one year is 7.2% versus 6.2% for BMS off clopidogrel (p=0.44). Further 
this database suggested that those still on clopidogrel beyond one year with DES had a lower 
incidence of death (3.1%) than those off clopidogrel (p< 0.02). There was no evidence of 
value in clopidogrel in BMS beyond one year. Such data are interesting but are open to a 
number of confounders including patient selection. 
 
 
In late 2006 the FDA pronounced on stent thrombosis and dual anti-platelet therapy. The 
conclusions were: 
 
 
 
         On-Label DES Use  
 
• “Both approved DES are associated with a small increase in stent thrombosis 
compared to bare metal stents that emerges 1 year post implantation. 
• Increased risk of stent thrombosis was not associated with an increased risk of death 
or MI vs. BMS. 
• The concerns about thrombosis do not outweigh the benefits of DES compared to BMS 
when DES are implanted within the limits of their approved indications for use.” 
  
         
 
      Off--Label DES Use 
 



• With more complex patients, there is an expected increased risk in adverse events for 
both DES and BMS.   
• Off-label use of DES is associated with an increased risk of stent thrombosis, death or 
AMI compared to on-label use.  
• Data on off-label use are limited, and additional studies are needed to determine 
optimal treatments for more complex patients.  
 

 
Conclusions Regarding Antiplatelet Therapy   
 
• A longer duration of antiplatelet therapy than is currently included in the CYPHER and 
TAXUS labelling may be beneficial. The optimal duration of antiplatelet therapy, specifically 
clopidogrel, is unknown and DES thrombosis may still occur despite continued therapy 
• The labelling for both approved DES should include reference to the ACC/AHA/SCAI PCI 
Guidelines. 
– Aspirin should be continued indefinitely plus a minimum of 3 months (for Cypher) or 6 
months (for TAXUS) of clopidogrel. Therapy should be extended to 12 months in patients at 
low risk of bleeding. 
 
The debate regarding length of prescription time for clopidogrel is far from clear not least 
since there are other registry data from Colombo’s group which suggest that most (n=42) 
stent thrombosis (total n= 58/3021 patients) occurs within the first 6 months and most of 
these (HR 11.1 ci 3.47-39.24) are due to discontinuation of clopidogrel within this time 
frame. 3 of the 6 late stent thromboses (> 1 year) had been off their clopidogrel for some 
time suggesting the mechanisms in these few patients are unclear and are unaffected by 
length of clopidogrel use. Early discontinuation of clopidogrel continues to be the factor 
most likely to cause stent thrombosis  

 
Summary: Stent thrombosis appears not to exceed the incidence seen in BMS within the first year 
in trial patients. Dual anti-platelet therapy during this time is mandatory, especially in the first 6 
months. Data supporting the extension of DAPT to one year are not conclusive. The decision of 
BCIS to recommend extension to 1 year was based on a consensus across the country amongst 
cardiologists. The safety of our patients is critically important to us and we felt this was a 
reasonable stance to take while further data are gathered and debate takes place. It is possible that in 
the future this recommendation will change and the duration could be reduced.  
Certainly there may be an excess of stent thrombosis in DES especially in the more complex 
patient subsets (so called off label use) beyond one year. However, this does not appear, in 
both trial patients and in those registries that have studied clinical end points, to translate into 
excess clinical events in DES patients. Further studies in the higher risk off-label use 
extending out to 3-5 years are required. There are 3 such on-going trials. It is important to 
note that all patients receiving any stent (DES or BMS) in the context of an acute coronary 
syndrome should receive dual anti-platelet therapy for 12 months according to NICE 
guidance. At least 50% of patients treated in the UK are treated in the setting of acute 
coronary syndromes.   
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