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Summary Design Table

Title of Study The CARDia Trial:
A prospective, randomised comparison
of optimal coronary angioplasty with
stenting and abciximab recommended
versus up to date coronary artery
bypass grafting in patients with
diabetes mellitus.

Protocol Date 24.07.02

Planned Study Period Jan 2002 to Jan 2004

Study Design Multi-centre, randomised, prospective
comparison with predefined endpoints
analysis at 30 days, 6 months, 1-year,
2-years and 5-year follow-up

Number of Subjects 600

Number of Centres 20

Objectives
To evaluate the clinical outcomes and
cost benefits of up to date CABG vs.
optimal PCI in patients with Diabetes
Mellitus

Endpoints Primary:
� Occurrence of the composite of

all-cause death, non-fatal MI,
non-fatal stroke at 1 year

Major Secondary:
� Further revascularisations at 1

year
Secondary

� All individual components of the
primary and major secondary
endpoints at 30 days, 6 months, 2
years and 5 years

� Death/MI/TVR at 6 months for
standard vs. rapamycin stents

� Severe bleeding complications at
30 days

� New requirement for permanent
dialysis

� Neurological morbidity
� Quality of life 
� Cost difference between treatments
� Change in LV function



Trial Protocol

CARDia Trial randomisation protocol
       

Diabetic patients with multivessel disease
or complex single vessel disease 

Suitable for PCI 
or CABG

Inclusion and exclusion
criteria met

CONSENT

Randomisation

CABG PCI

registry

No

Standard stent Coated stent

Randomisation

No

No

registry

registry

Diabetic patients with multivessel disease
or complex single vessel disease 

Suitable for PCI 
or CABG

Inclusion and exclusion
criteria met

CONSENT

Randomisation

CABG PCI

registry

NoNo

Standard stent Coated stent

Randomisation

NoNo

NoNo

registry

registry
Primary end-point:
Occurrence of Death/non-fatal MI/non-fatal stroke at 1 year.
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1.0 INTRODUCTION

1.1 Abstract:
Percutaneous coronary intervention (PCI) and coronary artery bypass
grafting (CABG) are recognised treatments for coronary artery
disease. Patients with diabetes mellitus have an increased incidence
and severity of coronary artery disease and have a need for
revascularisation procedures. No trial has adequately addressed the
question of which treatment strategy would be most beneficial in such
patients. Evidence from sub-group analyses of previous trials suggest
there is a benefit of surgery over percutaneous intervention, but the
analyses were not pre-specified and are limited by small numbers of
patients. In addition, since the publication of previous trials, measures
such as the use of glycoprotein IIb/IIIa (GPIIb/IIIa) receptor blockers
and coronary stents have been shown to improve outcome after PCI.
The CARDia (Coronary Artery Revascularisation in Diabetes) trial
aims to compare optimal coronary angioplasty with coronary surgery
in patients with diabetes mellitus who are suitable for either
procedure, and have clinical indications for revascularisation.

1.2 Non-technical abstract:
Heart bypass operations or balloon treatments can be used to treat
blockages in the arteries of patients with diabetes. The best treatment
for this group remains uncertain. The proposed study aims to
determine the best treatment by comparing modern balloon treatment
with up-to-date bypass surgery and seeing which treatment is
associated with the best outcome.

1.3 Background:

Several trials have compared an initial treatment strategy of PCI with
an initial treatment strategy of CABG. (1-9) Nearly all the data
currently available relate to comparisons made in the late 80s and
early 90s. Although these trials differed in design, they all enrolled
patients who were clinically and angiographically suitable for
randomisation to either PCI or CABG. A meta-analysis suggests that
there is no difference between the two strategies in terms of mortality,
non-fatal myocardial infarction (MI) and cerebrovascular accident
(CVA) although the rates of further revascularisation are much higher
in the PCI groups. (10) An initial strategy of PCI usually involves a
short admission to hospital, followed by a rapid return to normal
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activity. PCI relieves angina but is associated with a one in three risk
of additional revascularisation during the first year of follow up.
Coronary artery bypass grafting on the other hand is more invasive
and typically requires 2-3 month convalescence. The late effects of
graft occlusion in the CABG patients, restenosis and incomplete
revascularisation in the PCI patients, and disease progression in both
treatment groups will become apparent with longer term follow up of
the randomised patients. 

It has been suggested that there might be a difference in outcome
between the two groups in the subset of patients with diabetes
mellitus (DM). The BARI (Bypass Angioplasty Revascularisation
Investigation) trial showed that a diabetic subgroup of patients treated
by an initial policy of PCI were at a higher risk of death, compared to
patients treated by an initial policy of CABG (44% vs. 23.6% at 7
years, p=0.0011). (11) The importance of this finding is uncertain
since this sub-group was not pre-specified. In addition the study as a
whole constituted only 16% of those patients suitable for this trial.
There was also a high rate of crossover to the alternative treatment
arm. Moreover, the outcome in diabetics in the registry (patients
whom clinicians did not randomise) did not suggest a dramatic
advantage of CABG over PCI. (12) A similar but statistically non-
significant difference in favour of CABG was also reported in 122
patients with diabetes in the CABRI (Coronary Artery Bypass
Revascularisation Investigation) trial. Numerous studies have shown
that diabetes increases the risk of restenosis after successful PCI but
it is not known yet whether there is a real biological difference
between different types of diabetic patient. (13;14) At present, there is
a trend amongst clinicians to favour surgery, as a result of the BARI
trial in particular.

There are specific issues to confront with this group of patients
including the problems of small calibre vessels, more extensive distal
disease and greater left ventricular dysfunction.

Both techniques have made advances in recent years, although in
routine practice this may be more so for coronary angioplasty. The
STRESS  (Stent Restenosis Study) and Benestent trials
demonstrated that in selected patients coronary stents reduce the risk
of restenosis and the subsequent clinical event rate. (15;16) These
benefits may be most marked in diabetic patients. (13) New
pharmacological interventions appear to be improving the acute and
the long-term results of PCI. Several trials have now shown that
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abciximab and other GPIIb/IIIa receptor antagonists improve acute
outcome and that benefit may be sustained in the long term. (17-19)
These drugs seem to lower the risk of non-surgical revascularisation
in diabetic patients in particular. (20) The combination of stents and
GPIIb/IIIa blockers may have added benefits. (21) In addition, while
the effects of lipid lowering are known to improve clinical outcome in
patients with coronary artery disease it is not known whether the
effect is the same post-CABG as with post-PCI. These advances
have limited the relevance of the trials of PCI versus CABG to current
clinical practice. Initial data from the ARTS (Arterial Revascularisation
Therapies Study) trial (22) suggest that multi-vessel stenting
produces similar results in terms of clinical outcome to CABG but with
a much lower repeat revascularisation rate than was experienced in
the original PCI versus CABG trials.

Therefore, it is not known whether improved stenting techniques
together with the known reduction in event rates that occur with the
use of GPIIb/IIIa inhibitors will reduce the perceived difference
between PCI and CABG in patients with diabetes. It is in this context
that this trial has been designed.

1.4 Systematic Review of Published Trials

It is very important to note that there are no studies, which have
directly compared PCI to CABG in patients with diabetes. It is also
important to remember that there are no studies at all comparing
these modes of revascularisation in the modern era since the advent
of GPIIb/IIIa inhibitors, off-bypass surgery and minimally invasive
surgery. However some studies have undertaken sub study analyses
in patients with diabetes. Here the major randomised trials that
compared PCI and CABG are reviewed systematically with particular
emphasis on those that provided data in patients with diabetes
although it must be remembered that this is very limited. The role of
GPIIb/IIIa inhibitors in patients with diabetes undergoing PCI is also
examined. 

Below, any data particularly relevant to diabetic patients is detailed at
the end of the summary of each trial. 
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BARI  

The largest of the trials of PCI versus CABG is the Bypass
Angioplasty Revascularisation Investigation, which enrolled patients
in 14 centres across North America. It was designed to test the
hypothesis that in patients with multivessel disease an initial
treatment strategy of PCI does not compromise clinical outcome over
5 years, when compared with an initial treatment strategy of CABG
(23). Recruitment was undertaken from 1988 to 1991 in patients with
multivessel disease but no previous myocardial revascularisation.
1829 patients were randomised (24). 

In hospital mortality was 1.3% among the CABG patients, and 1.2%
among the PCI patients. After 5 years, mortality was 10.7% in the
CABG group and 13.7% in the PCI group but this difference of 2.9%
was not statistically different (P=0.19) (3). 

The combined 5-year rate of death and MI in all patients was 19.6%
in the CABG group and 21.3% in the PCI group, and this difference of
1.6% was not statistically significant (P=0.84). Within 5 years of
randomisation, 8% of the CABG patients and 54% of PCI patients
required an additional revascularisation procedure. However 69% of
PCI patients avoided CABG during this period and 45% required only
one angioplasty procedure (25). Both treatment strategies relieved
angina, but anti-anginal drug use was lower amongst CABG patients
during follow up. PCI patients returned to work in an average of 6
weeks after the initial revascularisation procedure compared to 11
weeks for CABG patients, but there was no difference in long term
employment status (26).

In a retrospective subgroup analysis involving 353 patients with
treated diabetes mellitus, 5-year mortality was 34.5% among 173
patients assigned to PCI, and 19.4% among 180 patients assigned to
CABG (P<0.003) (11)

CABRI

The Coronary Artery Bypass Revascularisation Investigation is a
multinational European study involving 26 centres, and was designed
to compare initial strategies of PCI and CABG in patients with
multivessel coronary artery disease (2). Patients with angina or
inducible ischaemia on stress testing in whom coronary angiography
demonstrated stenoses in two or more major (>2mm diameter)
epicardial arteries were eligible for randomisation. Prior to
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randomisation both the surgeon and the cardiologist had to agree that
either method of revascularisation was possible. Exclusions included
patients with ejection fractions of less than 35%, or with high-risk
coronary anatomy such as left main disease and occlusion of two
major epicardial arteries (2).

Recruitment was undertaken between 1988 and 1992. 1054 patients
were randomised. The main trial endpoints were mortality and angina
status at 5 years (2). 

Follow up data have been reported on 1050 patients. At one year
there was a 2.7% death rate in the CABG arm and a 3.9% rate in the
PCI arm. This difference was not found to be statistically significant.
Longer-term follow up results are awaited (2). 

There were 122 patients who had diabetes. Although there was a
trend to better survival in the CABG group this was not statistically
significant.

RITA

The Randomised Intervention Treatment of Angina trial, based at 16
centres in the UK, was designed to compare the initial treatment
strategies of PCI and CABG on the 5-year risk of death or nonfatal MI
(27). Patients with coronary artery disease on coronary angiography
were eligible for inclusion in the study if the cardiologist and the
cardiothoracic surgeon agreed that either form of revascularisation
was possible. Patients were prospectively stratified into groups with
one, two, or three vessels requiring treatment. Patients with more
than 3 vessel disease, left main stem disease or previous myocardial
infarction were excluded from the study. 

Recruitment was undertaken from 1988 to 1991. 1011 patients were
randomised (of whom 45% had single vessel disease) (1). 

Patients were followed up for a mean of 4.7 years. During this time
there have been 26 CABG deaths and 24 PCI deaths. The primary
endpoint of death or MI occurred in 53 CABG patients and 64 PCI
patients with no significant difference between the two groups (28).
Repeat coronary angiography was four times more frequent in PCI
patients than among CABG patients (31% versus 7%) (1). 
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Only 62 patients (6%) out of the 1011 patients recruited had diabetes
and therefore no meaningful data are available on these patients.

EAST

The Emory Angioplasty Surgery Trial, based at Emory University in
Atlanta, was designed to compare the initial policies of CABG and
PCI in patients with multivessel disease (29). Patients were required
to have a clinical indication for revascularisation together with
coronary lesions angiographically suitable for coronary angioplasty.
Patients with occlusions in two or more major coronary vessels, left
main stem disease, recent myocardial infarction (within 5 days) or an
ejection fraction of less than 25% were excluded.

Recruitment was undertaken from 1987 to 1990 with 392 patients
randomised (29). 

Over 3 years follow up there were 12 deaths in the CABG group and
14 deaths in the PCI group. Q wave MI was diagnosed in 38 (19.6%)
of the CABG group and 29 (14.6%) of the PCI group. A large
ischaemic defect on a thallium myocardial perfusion scan was
detected at 3 years in 11 (5.7%) of the CABG group and 19 (9.6%) of
the PCI group. Thus the combined main trial endpoint of death,
nonfatal MI, and detection of a large ischaemic defect on a stress
thallium scan occurred in 27.3% of the surgical group and 28.8% of
the angioplasty group (p = 0.81) (8). Since then, 5-year mortality has
been reported as 8.8% in the CABG group and 12.1% in the PCI
group, but this difference was not statistically different.  Over 3 years
1% of the CABG group and 22% in the PCI group underwent
additional surgery and 13% of the CABG group and 41% of the PCI
group underwent additional angioplasty (8).

90 patients of the 329 had diabetes. In a diabetic sub-analysis of
EAST the trend to difference between the two arms was not
noticeable until 6 years. After 8 years of follow up 75.5% of the CABG
group and 60.1% of the PCI group were alive (30).

OTHER STUDIES IN THE PRE-STENT ERA

GABI (The German Angioplasty Bypass Investigation) is a multicentre
study designed to compare the effects of PCI and CABG in patients
with stable angina and multivessel coronary artery disease. It was
designed to show that the two revascularisation procedures were
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equally effective at relieving angina. 359 patients were randomised
and recruitment was terminated early because an interim analysis
showed no difference in angina rates between the two treatment
groups. At one year the cumulative rate of death and MI was 13.6%
for the CABG patients and 6.0% for the PCI patients (p=0.017) and
this excess was mainly due to procedure related myocardial
infarctions in the CABG group. During the first year 44% of the PCI
underwent an additional revascularisation and in the CABG group
only 6% underwent an additional revascularisation (6). 

There is no separate data available pertaining to the 43 patients with
diabetes.

ERACI (Argentine Trial) compared initial treatment strategies of PCI
and CABG in patients with multivessel disease in whom complete
functional revascularisation could be achieved by either treatment
method. 127 patients were randomised and there was no difference
in the risk of death or MI between the treatment groups (9). 

Subgroup analysis of the 13 diabetics in this group would be
meaningless. 

STUDIES IN THE STENT ERA

ARTS

The Arterial Revascularisation Therapies Study is a multinational
study, which enrolled patients across Europe. Its initial inception was
based on the premise that coronary artery stenting had improved
both long term and short term outcomes in coronary angioplasty
making it necessary to re-evaluate the relative merits of CABG and
PCI in patients with multivessel disease. Patients were randomly
assigned to receive coronary artery stenting or coronary artery
bypass grafting when a cardiac surgeon and a cardiologist agreed
that the same extent of revascularisation could be achieved by either
technique. The primary clinical endpoint was freedom from major
adverse cardiac and cerebrovascular events at one year (i.e. freedom
from a composite of death/MI/CVA/further revascularisations) (22).

Recruitment of 1205 patients was undertaken from April 1997 to
June1998. Exclusions included occlusion of more than one major
epicardial vessel, the occurrence of myocardial infarction within one
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week prior to randomisation, a left ventricular ejection fraction of less
than 30% or severe renal or hepatic failure. At one year there was no
significant difference in terms of the rates of the composite of death,
MI or CVA, which were 9.4% for PCI and 8.7% for CABG. The need
for additional revascularisation was 16.8% in the PCI arm and 3.5%
in the CABG arm. This level of revascularisation requirement in the
PCI arm was noted to be less than in the pre-stent era and was
attributed to the reduction in events and restenosis that had occurred
with the advent of stenting. It was however also noted that there still
remained a significantly greater need for repeat revascularisation in
the stenting arm (22).

Of the 1205 patients randomised in this study 208 were patients with
diabetes. The rate of death/CVA/MI in the PCI arm was 17% versus
12.5% in the CABG arm. The requirement for additional
revascularisation in diabetics was 25% in the PCI arm and 3.1% in
the CABG arm (31).

ERACI II

This Argentine Randomised Study randomised 450 patients to
undergo either PCI or CABG if they had multivessel disease and an
indication for revascularisation. During the first 30 days the PCI
patients had a lower incidence of adverse advents (death/MI/CVA/
further revascularisations) compared with the CABG patients (3.6%
versus 12.3%, p<0.002). Death occurred in 0.9% of PCI patients and
5.7% of CABG patients (p<0.013). At mean follow up of 18.5 months
survival was 96.9% in PCI patients and 92.5% in CABG patients
(p<0.017). Requirements for new revascularisation procedures were
higher in PCI patients (16.8% versus 4.8%, p <0.002) (32).

90 of the 450 patients had diabetes and no significant difference in
the occurrence of adverse events was seen between these groups.

SOS

The results of the Stent or Surgery study have not yet been published
but preliminary results of this UK based study are available. Of the
just under 1000 patients randomised in this study the death rate in
the stent arm was 4.1% and 1.2% in the CABG arm, which was
statistically significant. The rate of repeat revascularisation in the
stent arm was greater than in the CABG arm (20% versus 5.8%)
{ACC 2001}.
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150 of the 1000 patients were diabetic. No separate data are
available on these patients.

ADJUNCTIVE ANTI-PLATELET THERAPY WITH PCI 

The role of adjunctive peri-procedural pharmocotherapy has been
examined in several trials, including the EPIC (Evaluation of c7E3 for
the Prevention of Ischaemic Complications)(19), EPILOG (Evaluation
in PTCA to improve Long-term Outcome with abciximab GPIIb/IIIa
blockade)(33) and EPISTENT (Evaluation of platelet IIb/IIIa inhibitor
for stenting trial)(21) trials, which all used a glycoprotein IIb/IIIa
inhibitor, abciximab, as adjunctive therapy in PCI. Kleiman et al
compared the outcomes of 638 diabetic patients enrolled in the
EPILOG trial to non-diabetic patients (33). Diabetic patients had more
baseline co-morbid conditions. During hospitalisation, a composite of
death, myocardial infarction, or urgent revascularisation occurred in
7.1% of diabetics and 7.5% of non-diabetics. At 6 months, the
composite of death or myocardial infarction was 8.8% for diabetics
and 7.4% of non-diabetics. Abciximab treatment significantly reduced
the composite endpoint of death or MI among both diabetic and non-
diabetic patients (hazard ratios 0.28 and 0.47 at 30 days and 0.36
and 0.60 at 6 months for diabetics and non-diabetics respectively). 

In the more recent EPISTENT study, the composite of death,
myocardial infarction, or target vessel revascularisation was reduced
by 48% (25% versus 13%) in patients with diabetes treated with
abciximab (34). In EPISTENT the synergistic efficacy of stenting and
abciximab for eligible diabetics undergoing PCI persisted at 1 year
follow up. Death or MI rate was 6.8% versus 16.3% in diabetic
patients treated or not by abciximab and overall cardiac adverse
events was similar for diabetics and non-diabetics in the stent plus
abciximab group (18.6% versus 20.5%, p= 0.59) (35). A pooled
analysis of three abciximab trials  (EPIC, EPILOG and EPISTENT)
also showed that abciximab decreased the one year mortality in
diabetics from 4.5% to 2.5% (p=0.031) and in non-diabetics from
2.6% to 1.9% (p= 0.1) (20).

It should be noted that a potential beneficial role of other GPIIb/IIIa
inhibitors in current use in PCI, that is tirofiban and eptifibatide,
remains to be determined in diabetics.
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The combined use of abciximab and stents among patients with
diabetes undergoing PCI is considered optimal. Abciximab combined
with stenting seems to abolish the excess risk incurred by diabetics
and appears to normalise this risk to that of non-diabetics. Whether
the results achievable with this regimen are comparable to those
achieved with modern coronary artery bypass grafting can only be
answered by a prospective randomised trial.  
The recent results of the RAVEL trial suggest that PCI can be
optimised further by the use of rapamycin-coated stents to prevent
restenosis.(36) Although the results of trials currently relate only to
single vessel angioplasty their impressive nature warrants the
inclusion of a subset in the PCI arm.

2.0 HYPOTHESIS

The aim of the CARDia trial is to establish whether optimal PCI is a
revascularisation strategy which is non inferior to up to date CABG in
diabetic patients with multivessel or complex single vessel coronary
artery disease with respect to the well established endpoints of all
cause and vascular mortality, non-fatal MI and stroke. There has to-
date been no prospective trial addressing this question specifically.
This trial is designed to assess the hypothesis that optimal PCI is not
inferior to up-to-date CABG. 

3.0 STUDY DESIGN

Multi-centre, randomised, prospective comparison with predefined
endpoints analysis at 30 days, 6 months, 1-year (primary endpoint),
2-year and 5-year follow-up.

4.0 STUDY POPULATION

The trial will include patients with diabetes with multivessel disease
defined as two or more diseased coronary arteries or complex single
vessel disease defined as either a bifurcation lesion or proximal LAD
disease. Randomisation will be performed once a cardiologist and a
cardiothoracic surgeon agree that the patient is suitable for
revascularisation with either strategy. It is hoped that the patient once
randomised would have the index procedure within 6 weeks although
up to 6 months is acceptable. 
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4.1 Inclusion Criteria

4.1.1 General Inclusion Criteria

1. Patients with type I or type II diabetes mellitus (no
medication, oral medication, insulin therapy) defined by
WHO criteria for those patients not on medical treatment 

and
2. coronary stenoses of >50% severity in >=2 or more coronary

arteries or single significant stenosis in proximal LAD before
the first septal branch or complex bifurcation lesions in any
major epicardial vessel and

3. Stable (Canadian Cardiovascular Society class I-IV) or
unstable (Braunwald class IB, IC, IIB, IIC, IIIB, IIIC alongside
any intensity of treatment (1 to 3)) angina pectoris (see
appendix 3) or patients with anginal equivalent and evidence
of ischaemia (e.g. treadmill exercise test, radionuclide
perfusion scanning, stress echocardiography)

and
4. Suitable for revascularisation using optimal PCI (including

abciximab and stenting) or up-to-date CABG 
5. Written informed consent
6. Agreement between cardiothoracic surgeon and cardiologist

that the selected case fulfils both inclusion and exclusion
criteria

7.       Age �18 years and �80years

4.1.2 Angiographic Inclusion Criteria

1. Multivessel disease with one or more significant stenoses in at
least two major epicardial coronary arteries (left anterior
descending (LAD), left circumflex (CX) and right coronary artery
(RCA)) or single vessel complex disease defined as a) a proximal
LAD lesion before the first septal branch or b) a bifurcation lesion
involving a side branch and a main epicardial vessel provided they
supply different territories



16

2. Total occlusions of one major epicardial vessel or side branch can
be included as long as one other major vessel has a significant
stenosis.

3. A significant stenosis is defined as a stenosis of at least 50% but
less than 100% in luminal diameter (in at least one view, on visual
interpretation or by QCA)

4. Stenting in lesions with a bifurcation, thrombus, calcification or
very long obstruction (> 20 mm) is left to the operator’s discretion.

5. The number of stents implanted per patient is not restricted 

4.2 Exclusion Criteria

4.2.1 General Exclusion Criteria

1. Inability to consent 
2. Current participation in another study
3. >80 years and < 18 years 
4. Congenital heart disease
5. History of previous PCI or CABG
6. When complete follow up over a period of 2 years is in the

judgement of the investigator unlikely
7. Inadequate quality of saphenous vein or arterial conduit material
8. Serum creatinine of > 250 iu/l or episode of renal dialysis within

the 30 days prior to randomisation. However, those on
established dialysis > 6 months are eligible for inclusion

9. Q wave myocardial infarction within the 6 weeks prior to
randomisation

10. Significant valve disease likely to result in requirement for surgery
now or within the next 5 years

11. Other disease shortening life expectancy to less than 12 months
12. Persistence of severe uncontrolled hypertension (BP > 200/120)

within the 48 hours prior to randomisation
13. Administration of oral anticoagulation within 7 days of planned

revascularisation or INR of ≥ 1.4 with ongoing oral anticoagulation
treatment 

14. Blood dyscrasia (platelets <100, Hb<8g/dl, INR >1.4, APTT>2x
normal, leukocyte count <3.5 x 109/l, neutrophil count <1 x 109/l)

15. Intolerance or contraindication to aspirin, clopidogrel or
abciximab. (see appendix 6).
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4.2.2 Angiographic Exclusion Criteria

1. Left main stem stenosis of 50% or more
2. Intention to treat more than one totally occluded major

epicardial vessel
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5.0 CALULATION OF SAMPLE SIZE

From the available literature and data, the occurrence of death, MI,
and stroke at 1 year for stent plus abciximab treated diabetic patients
is estimated at about 9%.  This is based on the data from the meta-
analysis of diabetic patients from EPIC, EPILOG, and EPISTENT(20)
for death and MI (6.8%), where an estimate taken from ARTS was
added for the rate of stroke (1.8%) (22), and a further 0.4% event rate
was added, in order not to underestimate the stenting arm event rate.

For the CABG treated patients, the estimated incidence for this
endpoint is 12.5%, based on recent data presented from ARTS (22),
which is most up-to-date clinical trial in a comparable population.

Sample sizes of 300 from the control group (CABG) and 300 from the
experimental group achieve 80% power at a 5% significance level
using a one-sided equivalence (non-inferiority) test of proportions
when the proportion in the CABG group is 12.5% and the proportion
in the stent + abciximab group is 9% and the maximum ratio of these
proportions that still results in non-inferiority is 1.30.

This sample size estimate was computed using PASS 2000 software.
The sample size formulas are provided in Farrington and Manning
(1990).

The upper bound was based on clinical considerations that
approximately a 1.3 times increase would be considered similar.
 

5.1 Standard vs. rapamycin coated stent subset
From April 2002 the rapamycin-coated stents become available and
patients in the PCI arm will be further randomised between bare and
coated stents. It has been calculated that this will have little impact on
the primary endpoint of death, MI and stroke but will allow a
comparison of death, MI and target lesion revascularisation between
the bare stents and coated stents in the PCI arm. From the RAVEL
data it is estimated that 3-5% of the rapamycin coated stent treated
patients had composite of death, MI, or target vessel
revascularisation within 210 days, whereas the control group was in
the range of 20-30%.(36) Using conservative assumptions (5% vs.
20%), 150 patients per group would have approximately 97% power
and 100 patients per group (200 total PCI) would have about 88%
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power. Clearly it will depend on how far into the study the rapamycin
stents become available as to how many patients will enter this arm. 
 

6.0 RECRUITMENT

Identification of subjects

Both acute and elective patients will be identified at the time of
coronary angiography. Patients will be targeted as potential trial
subjects by identifying all diabetic patients scheduled to come to the
cardiac catheter lab. In considering individual patients whom the
study coordinators have identified as fulfilling the inclusion criteria
and exclusion criteria, each patient will be reviewed following
coronary angiography by a consultant cardiothoracic surgeon and a
consultant cardiologist to confirm that both CABG and PCI are
acceptable modes of revascularisation in their particular case.

Elective patients will be randomised after giving informed consent as
soon after angiography as possible. The ideal aim would be for
revascularisation to take place within 6 weeks of randomisation. This
is a protocol guideline but not an absolute requirement. Intervention
will be acceptable up to 6 months after randomisation, which is
consistent with other studies. 

Patients with diabetes who have multivessel coronary artery disease
are usually considered as at high risk from further life threatening
events. This would be reflected in normal risk stratification and result
in the patient’s earlier than average treatment even if they were not in
the trial.

Acute patients, defined as those patients transferred between
hospitals as inpatients and/or requiring revascularisation as inpatients
will be included if they fulfil the general criteria for inclusion as
outlined above. However, ideally the surgeons should do the
operations within 7 days in those acute patients who have been
randomised to surgery although again this is a protocol guideline. It
may be necessary to set aside slots specifically earmarked for study
patients to facilitate this. 

However, those patients who require coronary angiography plus
revascularisation ‘out of hours’ will be excluded.
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7.0 RANDOMISATION

Patients who fulfil inclusion and exclusion criteria and consent to
inclusion in the study will be randomised electronically according to
an accepted random number method. If all the inclusion and
exclusion criteria are met and informed consent has been obtained,
randomisation can proceed. The main objective is to treat the same
number of diabetic patients with PCI and CABG. Our aim is to avoid
confounding factors and imbalance by taking into consideration 

Urgency of intervention (acute/elective)
Gender
Number of diseased vessels (three/ less than three)
Site

If site is not taken into consideration one hospital may perform mainly
CABG and another hospital mainly PCI. This will be revealed
immediately if site is tested for in the multivariate analysis. Therefore
the final result may be site dependent rather than revascularisation
dependent. 

It is important to note that not one single patient will be lost this way. 

The randomisation will be designed such that there will be a balance
between the arms. Randomisation will occur in randomly occurring
blocks of 2, 4 or 6 patients. Centres will be paired so that overall
there is always a balance. For instance: 

Centre 1 - CABG/CABG/PCI/PCI; PCI/CABG
Centre 2 - PCI/PCI/CABG/CABG; CABG/PCI
Centre 3 - CABG/PCI/PCI/CABG; CABG/PCI
Centre 4 – PCI/CABG/CABG/PCI; PCI/CABG etc

7.1 Standard vs. rapamycin coated stent sub-randomisation
For those patients who are randomised to the PCI arm a second level
of randomisation will occur half of these patients being randomised to
standard stenting and half to rapamycin stenting. The same
randomisation process will be employed.
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8.0 THE REVASCULARISATION PROCEDURE

Optimal glucose control will be aimed for peri-revascularisation
including a sliding scale for insulin administration if required.

Patients should be properly hydrated and given optimal treatment to
avoid renal failure.

Sites will be recruited on the basis that they fulfil some or all of the
following criteria – a high volume of revascularisation procedures; a
large number of diabetics in their catchment areas; previous
successful participation in other interventional trials and a strong
research and development department team in their units.

8.1 Optimal PCI strategy

In the PCI arm the optimal strategy is defined as the use of abciximab
and a high rate of coronary stenting in conjunction with Clopidogrel
and aspirin. If a patient has been established on another GPIIb/IIIa for
prior treatment of an acute coronary syndrome he must be switched
to abciximab if he/she is randomised to the optimal angioplasty arm.
When utilised sheaths will be removed when the ACT (activated
clotting time) is less than 150 seconds. Femoral artery devices can
be used according to local practice.

Operators undertaking PCI within the trial should have sufficient
experience as judged by the main cardiac interventional investigator
at the site in question.

8.1.1 Aims of PCI 

The aim of PCI is to achieve a less than 30% residual diameter
stenosis together with a normal TIMI III grade distal flow. 

8.1.2 Stenting

The technique for stent implantation should be performed according
to routine clinical practice. The aim should be for stent insertion:
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� Whenever vessel size is between 2.5 - 3.5 mm
� In other circumstances at the discretion of the operator
� IVUS (intravascular ultrasound) may be performed at the

discretion of the operator.

The use of the following stents will be encouraged within the trial:

� Medtronic
� Boston
� Biocompatibles
� Guidant
� Cordis
 

However, other stents used in routine clinical practice may be used at
the operator’s discretion. Established new technology will be
reviewed continually and may be used with the agreement of the
steering committee and separate analyses will be undertaken, for
instance, in those patients who receive coated stents (see 5.1 and
7.1).

8.1.3 Medication

Pre PCI:

� Aspirin should be continued at 75 –150 mg od if the patient is
already established on aspirin or the patient should receive a
loading dose of 300 mg pre PCI prior to continuing it daily at a
dose of 75 – 150 mg od.

� Clopidogrel 300mg loading dose pre procedure preferably at
least 2 hours before.

In the Cardiac Catheter lab:
� Aspirin of 300mg if not already established on it.
� Heparin and abciximab should be administered (and monitored)

as specified in the ReoPro datasheet for use in PCI patients in
the UK (cf. Appendix 6). 

� Good control of glucose levels is encouraged, including the use
of insulin if necessary.
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Post PCI

� Clopidogrel at 75 mg od for 6 months (guideline) 
� Aspirin at 75 mg od indefinitely

Other cardiac drugs should be continued at the discretion of the
cardiologist although the continuation or initiation of statins and,
where indicated beta blockade and ACE inhibition, are
recommended. 

8.1.4 Staged procedure

A staged procedure should not be confused with re-interventions on
an initially targeted lesion mandated by a clinical problem occurring
during the initial hospitalisation. Single stage procedures are
encouraged, and multi-staged procedures should be notified prior to
discharge from the catheter lab, and abciximab should be used for
each stage.

8.1.5 Repeat PCI

This may be performed on patients with initially successful
procedures if: 

� Restenosis of a previously dilated coronary artery, associated
with either recurrent angina, reocclusion or ischaemia

� New significant coronary artery disease indicated by recurrent
ischaemia and verified by coronary angiography

A GPIIb/IIIa blocker should again be used (abciximab wherever
possible).

8.1.6 CABG in the PCI arm

For patients randomised to PCI the possible scenarios for CABG are:

1. Before the PCI is carried out – this should only happen in
unusual circumstances such as complications during
diagnostic angiography and the reason should be
documented on the CRF
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2. As a result of the PCI procedure emergency CABG may be
required in order to prevent severe MI or death

3. As a result of restenosis patients should be considered for
further PCI first (subject to patient preference) and this may
be repeated several times. CABG may be preferred if there
are persistent or recurrent symptoms and there is evidence
that repeat PCI was not effective or if it was felt that repeat
PCI would result in an unacceptable risk

4. As a result of new CAD repeat PCI should be considered
first. If repeat PCI is not feasible or inappropriate CABG may
be considered

8.2 ‘Up to date’ CABG strategy

In this study as with PCI, CABG will be performed at several sites.
Maximal allowance should therefore be made for local procedures.
Restrictions should only be made on level of expertise and local
hospital requirements.

Surgeons performing CABG will be required to have sufficient
surgical training as judged by the main surgical investigator at the
site.

8.2.1 Criteria for acceptable vessels or lesions for surgery

1. Vessel for insertion of bypass graft must be > 1 mm luminal
diameter in all arteries to be bypassed

2. Acceptable distal run off
3. Absence of severe diffuse atherosclerotic involvement of distal

coronary arteries.

8.2.2 Operative Management

The left internal mammary artery should be used to revascularise the
left anterior descending artery and/or the diagonal branches. Other
arterial conduit material is left to the surgeon’s discretion. The
remaining vessels, if any, should be bypassed using the saphenous
vein. All vessels with a luminal diameter lesion > 50% of a vessel with
a diameter of 1mm or more should be considered for bypass. 

The use of off-bypass techniques where appropriate will be
encouraged.
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8.2.3 PCI in the CABG arm

This may be performed on patients with initially successful CABG:

1. Before the CABG  - this should only happen in unusual
circumstances such as complications immediately following
diagnostic angiography and the reason should be documented
on the CRF

2. With occlusion or significant stenosis of a bypass graft,
associated with either recurrent angina, or reocclusion or
ischaemia. 

3. With new significant coronary artery disease indicated by
recurrent ischaemia and verified by coronary angiography
provided it is amenable to PCI

 

8.2.4 Repeat CABG

Repeat CABG may be required:

1. As a result of graft stenosis >50% or occlusion with symptoms,
patients should be considered for PCI first. CABG may be
preferred if there are persistent or recurrent symptoms and
repeat PCI would result in an unacceptable risk or would not be
effective. 

2. As a result of new CAD, PCI should be considered first. If
repeat PCI is not feasible or inappropriate, repeat CABG may
be considered.

8.3 Crossover

Crossover between groups will be discouraged unless indicated for
specific clinical reasons namely those mentioned above, section 8.1
and 8.2.

8.4 Peri-procedural assessment
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8.4.1 Cardiac Enzymes

CK and its MB isoenzyme will be measured at baseline, at 6 hours,
12 hours and 18 hours after intervention. In case of chest pain with or
without ECG changes, additional serial enzymes must be sampled.

Troponin-T or Troponin-I will be measured pre-procedure in all
patients.

8.4.2 ECG

ECG assessment will be undertaken before and at least every 6
hours after intervention for the first 24 hours and daily thereafter.

9.0 SAFETY ISSUES

All serious adverse events must be reported to the safety committee
immediately. These include, but are not limited to:

� Deaths not related to progression of cardiovascular disease
� Life-threatening bleeding
� Intracranial haemorrhage and stroke
� Profound thrombocytopaenia (<50,000/mm3) or between 50,000

and 100,000/mm3 associated with bleeding

A serious adverse event is any untoward medical occurrence that at
any dose:
� Results in death, or
� Is life-threatening, or
� Requires in-patient hospitalisation or prolongation of existing

hospitalisation, or
� Results in persistent or significant disability/incapacity, or
� Is a congenital anomaly or birth defect.

Note : The term “life-threatening” in the definition of “serious” refers to an event in which
the patient was at risk of death at the time of the event; it does not refer to an event which
hypothetically might have caused death if it were more severe.

All serious adverse events will be reported to the Department of
Pharmacovigilance at Sanofi-Synthelabo UK within 24hours. All subjects
experiencing such an event will be followed until recovery or the outcome is
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known. In addition, any events, which are serious and unexpected, reported to
the MCA or Dear Investigator Letters prepared will be copied to Sanofi-
Synthelabo UK. It is the responsibility of the sponsor to report such events to the
appropriate authorities and to inform the investigators as appropriate.

Contact: Helen Bray
Department of Pharmacovigilance
Sanofi-Synthelabo
One Onslow Street
Guildford. GU1 4YS

TEL: 01483 554000
Fax: 01483 554806

10.0 POST REVASCULARISATION RISK FACTOR MODIFICATION

Standard risk factor modification will be started or continued for all
patients. 

1. Behaviour modification: All smokers will be encouraged to stop
smoking and will receive appropriate assistance and
counselling

2. Medical Conditions:

a. Hypertension – patients should maintain blood pressure <
130/85 mmHg 

b. Hypercholesterolaemia – statins should be initiated or
continued aiming for a total cholesterol of  < 5.0 and an
LDL of < 3.0 mmol/l.

c. Diabetes: aim for HbA1c <7%. It is strongly recommended
that the local diabetologist is consulted

d. In view of data from the micro-HOPE trial and the high
incidence of hypertension and/or nephropathy it is
envisaged that most patients will be on ACE inhibitors 
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11.0 INVESTIGATIONS

11.0.1 Timing of Investigations

RANDOM. REVASC. HOSP.DISCH. 30
DAYS

6
MONTHS

1
YR 

2
YRS

5
YRS

Angiography X
History X X X X X X
CCS score X X X X X X X
Medication X X X X X X X X
Events X X X X X X X
Examination X X X X X X X
ECG X X X X X X X X
Bloods X X
Echo X X
Resource

Use
X X X X X X X

QOL X X X X X X
Working

status
X X X X X

11.1 Angiographic data

Coronary angiography is performed before randomisation and data
collected as follows: 

� Left ventricular ejection fraction
� Number of diseased vessels scored by segments (see

appendix 7)
� Number and nature of lesions including:

o Vessel size scored by segment (see appendix 7)
o Occlusions
o Ostial site
o Bifurcation lesions
o Additional presence of significant diffuse distal vessel

disease
 

The lead centre using validated QCA software will undertake
quantitative analysis of coronary angiograms. Lesions will be
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classified by using the modified American College of
Cardiology/American Heart Association grading system. Digital
angiograms will be analysed with the automated edge detection
system CMS (Medis Medical Imaging Systems) in the Angiographic
Core Laboratory. Where possible each angiographic sequence will be
preceded by an intracoronary injection of nitroglycerin. The
parameters to be measured are minimal lumen diameter (MLD),
reference diameter and diameter of the stenosis. In the PCI arm
diameter of the maximally inflated balloon during the index procedure
will also be measured. Acute lumen gain is the difference between
MLD at the end of the intervention and MLD before balloon dilatation. 

11.2 History
Data will be collected from patients before the revascularisation
procedure. It will consist of demographics, history, previous cardiac
investigations and previous cardiac history.

11.2.1 Clinical fields

� Date of birth
� Sex
� Ethnicity
� Hospital 
� Referring consultant
� Chest pain description (typical, atypical or none)
� Pain limitation: CCS and Braunwald class (see appendix 3)
� Shortness of breath on exertion: NYHA class (see appendix 3)
� Heart failure (none, mild, moderate, severe, unknown)
� Accompanying respiratory disease
� Quality of life questionnaire
� Employment status, occupation, marital status, educational

status and socio-economic status

11.2.2 Risk Factors (yes or no)

� Smoker (non smoker defined as no cigarette for > 8 years, ex
smoker defined as no cigarette for > 1 month but � 8 years)

� Family history
� Hypertension
� Hypercholesterolaemia
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� Peripheral vascular disease
� Body mass index
� Duration and type of diabetes; diabetes treatment regimen 

11.2.3 Previous cardiac history (yes or no and date)

� Myocardial infarction
� Episodes of unstable angina
� Previous treatment with GP IIb/IIIa receptor blocker

11.2.4 Previous exercise ECG or stress echo or myocardial perfusion
scan

Normal, abnormal, equivocal, uninterpretable

11.3 Medication

The patient’s cardiac medication being taken during the initial hospital
stay, and at all follow up visits are recorded

� Beta-blockers
� Nitrates
� Calcium antagonists
� Potassium channel blockers
� Aspirin, 
� Diuretics 
� Ace inhibitors
� Statins

11.4 Events

These are as defined in section 13

11.5 Physical examination

This will be undertaken at each visit
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11.6 Electrocardiography

Twelve lead ECGs are recorded before the procedure, immediately
post-procedure, at 6 hours post-procedure and every 6 hours for the
next 24 hours or until discharge, whichever is earlier, and at all follow
up visits.

11.7 Bloods

These will routinely include

� U and Es
� FBC
� Clotting
� Glucose
� Hb A1C
� Lipid profile

11.8 Echocardiography

See appendix 4

11.9 Resource Utilisation

Detailed data on resource use will be collected during the
hospitalisation period around the initial revascularisation procedure.
During subsequent follow up information on cost will be collected by
identifying events (i.e. death, myocardial infarction, stroke, further
revascularisation, episodes of ACS requiring hospitalisation, major
bleeding), and by identifying the number of visits to a cardiologist. 

No other data on outpatient resource utilisation will be collected. 

In the cost analysis an effort will be made to exclude costs that are
purely protocol driven (i.e. resources that would not have been
consumed in normal clinical practice).

All patients will be followed up for resource utilisation, including those
that have experienced a primary endpoint (other than death).
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The following data will be collected:
1) Initial revascularisation procedure
PCI
� use of materials
� use of drugs
� duration of PCI procedure and number of physicians and nurses

involved
� cath lab stay: number of hours in the cath lab
� hospital stay:

� pre-procedure: number of days in ICU/CCU and in other wards
associated with the index coronary event prior to admission to
the hospital in which the cath lab is situated

� peri-procedure: number of days in ICU/CCU and in other wards
from admission to the hospital where the cath lab is situated
until discharge from the cath lab hospital

� post-procedure: number of days in ICU/CCU and in other wards
from discharge of the cath lab hospital until arrival at the normal
place of residence

CABG
� use of materials
� use of drugs
� duration of CABG procedure and number of physicians and nurses

involved
� hospital stay:
� pre-procedure: number of days in ICU/CCU and in other wards

associated with the index coronary event prior to admission to the
hospital in which the CABG is performed

� peri-procedure: number of days in ICU/CCU and in other wards
from admission to the hospital where CABG is performed until
discharge from the hospital in which the CABG is performed

� post-procedure: number of days in ICU/CCU and in other wards
from discharge of the hospital in which the CABG is performed
until arrival at the normal place of residence

2) Diagnostics, re-interventions or major new procedures during
follow up
� Type of intervention (angiography, PCI, CABG, medical therapy,

other).

3) rehabilitation time if not in hospital.
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Resource utilisation data will be collected on the CRF until the patient
has been discharged from hospital. During all subsequent visits data
on resource use will be collected on a specific patient form. 

Costing of the identified resources will be performed by using
available UK databases, such as the NHS reference cost database
(http://www.doh.gov.uk/nhsexec/refcosts.htm). No specific detailed
costing studies will be performed in the participating hospitals.

11.10 Quality of Life

Quality of life will be assessed using the EQ-5D health utility
instrument (37), see Appendix 5. A baseline measurement will be
taken at the time of randomisation. Post intervention the
questionnaire will be filled in at 30 days and subsequently during all
visits, and at the time of any adverse events. EQ-5D will be part of
the patient form.

11.11 Working status

Baseline data on working status will be collected at the time of
randomisation. Post intervention data on working status of those
patients working at baseline will be collected at 30 days and
subsequently during all visits. Data on work status and work time
losses will be collected.



34

12.0 ADDITIONAL ANALYSES

12.1 Blood analysis

Inflammatory markers will be measured, including CRP, and blood
from a sub-group (all patients at the Hammersmith hospital) will be
stored for later assays including genetic analysis.

Samples for genetic analysis will be whole blood unlinked
anonymised samples with data stored on a separate secure database
which will contain no information that could reasonably be used to
identify the individuals who donated them as per MRC guidance.
Samples will be stored at minus 70 degrees within the academic
department of cardiology. 

12.2 Functional Imaging

Assessment of left ventricular function will be undertaken before and
at 6 months after the revascularisation procedure. Systolic and
diastolic dysfunction will be measured (appendix 4).  A subset of
patients (approx 40) with LV dysfunction from each arm will similarly
also undergo dobutamine stress echocardiography prior to- and at 6
months after the procedure. (Appendix 4)

12.3 Neurological Assessment (separate from the primary endpoint
definition) (38-41)

A hierarchy of neurological problems has been created, with a patient
with 2 deficits being classed as having the more severe of the two.
This has been validated in previous studies.

Type I neurological deficit:
� Death due to stroke or hypoxic encephalopathy
� Stupor/coma at discharge
� Nonfatal stroke
� Transient ischaemic attack (TIA) 

Type II neurological deficit:
� Seizure without evidence of focal injury 
� Confusion, agitation, disorientation
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� Memory deficit
� New deterioration in intellectual function 

12.4 Quality of life analysis

The impact of each strategy on quality of life will be assessed using
the EQ5D quality of life instrument (37)(Appendix 5)

12.5 Economic evaluation

The economic evaluation aims to measure the costs and outcomes of
PCI as compared to CABG and, by relating these two, to assess what
the incremental cost-effectiveness is of PCI compared to CABG in
this patient group.

Data on resource utilisation, work time losses and quality of life will
be used to perform the economic evaluation. Potentially three main
types of economic evaluation will be performed. 

1) Cost-minimisation analysis
If the effectiveness of PCI and CABG - in terms of survival, event free
survival and quality-adjusted survival - will turn out to be similar or
equal, the economic evaluation will be reduced to a cost-minimisation
analysis, in which only the costs associated with the interventions will
be compared.

If the effectiveness of the PCI and CABG in this patient group will turn
out to be different, cost-effectiveness and cost-utility analyses will be
performed.

2) Cost-effectiveness analyses
In this analysis type the incremental cost-effectiveness ratio is
calculated by taking the ratio of increases in monetary costs and
increases in certain health or disease related measures of outcome. 

Incremental cost-effectiveness = C PCI - C CABG
E PCI - E CABG

(C=cost, E=effectiveness) In this study effectiveness will be defined
as life years gained and as event free life year gained.
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3) Cost utility analysis
Cost-utility analysis is often presented, as a particular form of cost-
effectiveness analysis, of which the most widely used form, is the
cost per QALY gained. In a cost per QALY gained analysis the
incremental cost-effectiveness ratio is calculated by taking the ratio of
increases in monetary costs and increases in quality-adjusted life-
years (QALY) of one therapy relative to another. Quality adjustment
will be performed by applying the EQ-5D health utility instrument.

The analyses will be performed from two perspectives, that of the
health care system (including all medical costs and outcomes, but not
work time losses), and that of the society (including all costs and
outcomes).

Comparative cost, life years, event free life years and quality adjusted
life years will also be reported separately.

From this data a cost comparison will be made.

12.6 Registry

As indicated in the flow diagram on page 4 patients who fulfill the
angiographic inclusion and exclusion criteria but are not
randomisable will be entered into a registry of patients. It is expected
that the bulk of patients who enter the registry will be those that
refuse to be randomised. This will be an observational study and they
will not receive any investigations or treatment in addition to their
normal treatment. Their revascularisation therapy will be physician
guided. No follow up related to the study will be undertaken but the
registry will be linked to the Office of National Statistics to obtain
mortality data. 
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13.0 TRIAL ENDPOINTS AND RESULTS

The primary analysis will be based on the intention to treat principle.
A patient is included in the ‘Intention to treat population’ if randomised
to treatment.  Timescales for follow-up are measured from the time of
revascularisation.

13.1 Primary Endpoint:
The primary endpoint for this trial is the occurrence of at least one of
the following events post-randomisation:
a) Death
b) Non-fatal myocardial infarction
c) Non-fatal stroke

The first hypothesis (test of non-inferiority) to be tested is:

Ho:  pe > 1.3ps  (Proportion of patients with primary endpoint in stent
+ abciximab group is greater than or equal to 1.3 times the proportion
of patients with primary endpoint in the CABG group)

Ha: pe < 1.3 ps (Proportion of patients with the primary endpoint in
stent + abciximab group is less than the proportion of patients with
primary endpoint in the CABG group)

If the experimental arm (stent + abciximab) is considered non-inferior
to CABG therapy in diabetic patients, a second hypothesis
(superiority) will be tested:

Ho:  Odds (pe) /  Odds(ps)  = 1.0  (Odds ratio is 1.0, no treatment
regimen is favoured)

Ha:  OR < 1.0 (The odds of having an event for patients receiving a
stent + abciximab is less than the odds of having an event for
patients who received a CABG)

Since the non-inferiority boundary is prespecified, this two stage
testing preserves the type I error.  This is consistent with the ICH
guidelines.

The analysis of the primary endpoint will be performed in the
intention-to-treat patient population, as defined above.  For robust



38

interpretation of the results, the analysis will also be performed on the
per protocol population (all randomised patients who are not major
protocol violators).

13.1.1 Death

The exact cause must be recorded. All deaths are considered cardiac
unless there is documentation to the contrary.

In the primary analysis all deaths will be compared. Cardiac death is
likely to account for a large proportion of these deaths and will be
compared in the secondary analysis.  The Coordinating site must be
notified of a patient’s death within three days of its knowledge. The
data relating to the patient’s death should be recorded on the
Mortality Data Form. A copy of the death certificate with anonymised
study identification no. but with the patient’s name removed should be
sent to the coordinating site within 3 weeks of the patient’s death.
Post mortem results if available should follow as soon as possible.

13.1.2 Myocardial Infarction

Following randomisation, all myocardial infarctions will be classified
as events, whether occurrence is spontaneous or associated with PCI
or CABG. This diagnosis is made

1. During the first 7 days following revascularisation when either
of the following criteria are fulfilled:

� Development of new abnormal Q waves not present on
the baseline ECG. Pathological Q wave defined as >1mm
(0.04s) duration and >2mm (0.08s) deep or having a
depth > ¼ of the corresponding R wave amplitude in 2 or
more contiguous leads. 

� Enzyme changes defined as a CK rise to >3x the upper
limit of normal, with elevation in CK-MB/CK ratio >10%.

2. After the first 7 days post revascularisation when at least two of
the following (WHO) criteria are fulfilled:

� History of chest discomfort of at least 20 minutes duration
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� Development of new abnormal Q waves not present on
the baseline ECG

� Enzyme changes defined as > 2x upper limit of normal
CK, with elevation of CK-MB and subsequent fall.

New abnormal Q waves will be identified on the ECG by the
investigator and recorded on the CRF. 

Cardiac enzymes (CK/CK-MB) must be determined in all patients. If
the local institution does not use CK or CK-MB then all relevant
enzymatic data should be recorded on the CRF. 
This two-part definition of MI is to compensate for the difficulty in
diagnosing MIs in patients post surgery(42;43). 

13.1.3 Cerebrovascular events 

These will be divided into three major categories:

1. Stroke (A new focal neurological deficit of presumed vascular
aetiology persisting > 24 hours with a neurological imaging
study that does not indicate a different aetiology) 

2.  TIA (Any focal ischaemic neurological deficit of abrupt onset
lasting at least 30 seconds but resolving completely within 24
hours.)

3. All minor neurological deficits (Seizure without evidence of focal
injury/Confusion, agitation, disorientation/Memory deficit/New
deterioration in intellectual function)

13.2 Secondary endpoints

Major Secondary

Further Revascularisations at one year

Other Secondary 
1. Same as primary endpoint– Occurrence of the composite of

Death/non-fatal Myocardial infarction/non-fatal stroke at 30
days, 6 months, 2 years and 5 years

2. Death 
3. Death from vascular cause
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4. Non-fatal MI
5. CVA
6. Further revascularisation  
7. Death, MI and target vessel revascularisation to compare

standard stents and rapamycin stents
8. Other episode of acute coronary syndrome requiring hospital

admission defined as non q wave MI or episode of unstable
angina

9. New or worsening heart failure by at least 1 NYHA score (see
appendix 3)

10. New requirement for permanent dialysis
11. Major bleeding complications at 30 days 
12. Changes in LV function as defined by ejection fraction
13. Neurological abnormalities (see 12.3)
14. Economic evaluation

Endpoints 2-13 will be assessed at 6 months, 1 year, 2 years and
5 years.

Heart Failure will be considered worsening with:
 

1. Clinical Features and initiation or increase in heart failure
medication 

2. Admission to hospital for treatment of heart failure (NYHA III
or IV)

Bleeding will be considered major if:

� It leads to death
� Intracranial bleed. A CVA will be considered as due to

intracranial haemorrhage (ICH) if it leads to death within 24
hours unless the findings on computed tomography show
otherwise. In all other circumstances ICH has to be confirmed
on CT

� It is overt and leads to a fall in Hb of 5g/dl

In addition to the TIMI criteria (44), the following would also suggest
major bleeding:

� It leads to transfusion of 2 or more units of blood
� It is retroperitoneal
� Occurs into a major prosthetic joint
� Requires peripheral vascular surgery
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Bleeding will be defined minor if it is spontaneous and observed as
gross haematuria or haematemesis, or if blood loss is observed with
a decrease in haemoglobin of more than 3g/l, or if there is a decrease
in haemoglobin of more than 4g/l with no significant bleeding site
identified.

13.3 Subgroup analysis 

A subgroup analysis with respect to the main endpoints will be
performed according to the extent of pre-existing coronary artery
disease. The subgroups are defined as (a) less than 3 vessel disease
or (b) more than or equal to 3 vessel disease. 

13.4 Statistical Analysis

 Testing to see if treatment groups are comparable will be done by t
tests or Chi square tests as appropriate. 
 
 Kaplan-Meier survival curves will be plotted and the Log rank test for
difference in event rates between the two treatment groups will be
applied. 
 
 The influence of explanatory variables on the end points will be
modelled and tested using the Cox regression analysis method.
Continuous variables will be analysed using analysis of variance
techniques. However, whenever appropriate non-parametric methods
will be used. 
 
 The statistical analysis method for the primary endpoint will be based
on Kaplan-Meyer methods and the log rank test will be used to test
for treatment group differences.  
 

13.5 Interim Analyses and Stopping Rules

Interim analyses are planned for the primary endpoint.  It is expected
that the interim analysis will be performed at approximately 33%,
66%, and 100% of the data collection.  The timing of these interim
analyses will be conducted at the same time as the 30 day and 6
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month analyses. The interim analysis for stopping the trial early for
positive efficacy will use an alpha-spending function.  The Lan-
DeMets (Lan and DeMets, 1983) method will be used to specify p-
values for the interim analysis of efficacy that are allowed.  This
method allows for changing the time of an interim analysis, adding
interim analyses, or dropping analyses under certain circumstances. 

This method requires an alpha spending function to generate interim
p-value cut-off levels for significance testing.  The boundary chosen is
the O’Brien-Fleming boundary.  This is a boundary that is
conservative for early time points, and most of the alpha-spending is
at the final analysis. The p-value criteria at the interim and final
analyses preserves overall alpha for the primary endpoint at 0.05 (2-
sided).
 

13.6 Major Protocol Violations

Major protocol violations include failure to ensure adequate informed
consent, recruitment of an ineligible patient into the study on the
basis of the inclusion and exclusion criteria and incorrect
randomisation of a patient such that they are entered into the wrong
treatment arm for non-clinical reasons.
If the major protocol violation is an inclusion or exclusion criterion, the
investigator generally gets a waiver.  During the course of the trial,
the protocol deviations will be tracked. In the analysis, for superiority
trials, major protocol violations are not critical.
However, for non-inferiority trials, removing protocol violators may
actually decrease the variance and may be the more appropriate
population to analyse.  That is why ICH (international Conference on
Harmonisation) guidelines suggest analysing both ways. 
Two analyses are performed.  The patients (protocol violators) are
included in the intent-to-treat analysis, but are not included in the per-
protocol analysis.  The number of major protocol violators is not
expected to be large (maybe 1-3 patients). It will most likely be
because of wrong revascularisation.  There may also be a patient or
two that does not get abciximab (e.g. another commercial GP IIb/IIIa
inhibitor).
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14.1 Steering Committee

Professor Roger Hall Hammersmith Hospital
Dr Kevin Beatt Hammersmith Hospital
Dr Akhil Kapur Hammersmith Hospital
Mr John Anderson Hammersmith Hospital
Dr Keith Dawkins Southampton University Hospital and

President of British Cardiac
Interventional Society (BCIS)

Dr Mark de Belder South Cleveland Hospital
Dr Martyn Thomas Kings College Hospital
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Professor Desmond Julian Formerly medical director of British
Heart Foundation (tbc)

Dr Piers Clifford Wycombe General Hospital
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Endpoints Committee

Dr Howard Swanton Middlesex Hospital and President of
British Cardiac Society (BCS) (tbc)

Dr John Walsh Nottingham University Hospital
Dr Nicos Spyrou Royal Berkshire Hospital

Steering Committee 

The Steering Committee will be responsible for finalising the protocol,
discussing any required amendments, monitoring recruitment rates,
ensuring the study runs to time and generally overseeing the running
of the study.

Data and Safety Committee

This trial will have an independent committee consisting of at least 2
physicians and a statistician to monitor patient safety as the study
progresses and review the results of the interim efficacy analyses.
  
Safety monitoring will occur on an ongoing basis.  The trial statistician
will prepare blinded datasets for a third party (independent)
statistician. A statistician independent of this trial will perform all
analysis for the Data and Safety Committee.  This statistician will
prepare a data review package, which incorporates treatment
assignment (as A or B) for the committee members.  Additional
analyses are performed as determined by the committee.  If it
recommends modification or termination of the trial, this
recommendation will be presented to the Steering Committee.

Endpoints Committee

The Endpoints Committee will be responsible for checking individual
adverse and serious adverse events to determine if a particular
endpoint has been reached. Regular reports will be forwarded to the
Data and Safety committee. The endpoints committee will assess the
endpoints. Endpoint forms will be anonymised, patients being
identified by their initials, date of birth, and study and centre number.
Patients will be reviewed at their study visits and examined as
required by the protocol i.e. at 30 days, 6 months, 1 year, 2 years and
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5 years. One year outcomes will be determined on the basis of the
information provided by the 1-year study visit together with the
information on adverse events collected and considered by the
Endpoints Committee.

14.4 Data coordinating center
Data will be collated at the Hammersmith Hospital. It will be stored on
a secure networked hard-drive with the drive backed up daily and
access password protected.
 

15.0 PUBLICATION POLICY

The investigators are committed to the publication and widespread
dissemination of the results of the Study. It is agreed that the
recommendation of any party concerning manuscripts or text shall be
taken into consideration in the final preparation of scientific
documents for publication and presentation. All proposed publications
and presentations resulting from or relating to the study must be
submitted to the steering committee for review and approval prior to
submission for publication or presentation. 
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16.0 APPENDICES

Appendix 1 (version 45)

Information Sheet for Patients 27th July 2002
Title of project

The CARDia trial:
Comparing balloon angioplasty with bypass surgery in patients with
diabetes

Explanation

You are being invited to take part in a research study. Before you
decide it is important for you to understand why the research is being
done and what it will involve. Please take time to read the following
information carefully and discuss it with friends, relatives and your GP
if you wish. Ask us if there is anything that is not clear or if you would
like more information. Take time to decide whether or not you wish to
take part.  If you do decide to take part, please let us know
beforehand if you have been involved in any other study during the
last year. If you decide not to take part your treatment will not be
affected by your decision.  You are free to withdraw at any time
without explanation and your subsequent treatment will not be
affected. 

We will be happy to let you have a copy of the leaflet entitled ‘Medical
Research and You’ published by Consumers for Ethics in Research
(CERES). This leaflet gives more information about medical research
and looks at some questions you may want to ask. 

Thank you for reading this.

 What is the purpose of the study?

As you are aware you have a condition known as coronary artery
disease also known as ‘furring of the arteries’ as a result of which you
have narrowed or blocked arteries.

Following your recent coronary angiogram it has been decided by the
doctors treating you that you are suitable for either of two forms of
treatment to either open up or bypass these narrowings or blockages. 
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One treatment is coronary artery bypass surgery, otherwise known as
a ‘bypass operation’, which is undertaken by a heart surgeon under
general anaesthetic and involves the attachment of your own veins or
arteries to bypass any blockages or narrowings in your coronary
arteries. This treatment is well established and has been around for
over 30 years

The other type of treatment, which is undertaken by an interventional
cardiologist, is coronary angioplasty also known as a ‘balloon
treatment’ in which a balloon is used to open the arteries.  Stents,
which are coiled metal tubes, may be used to act as a scaffold to
keep them open. This technique is also established but is newer and
aspects of it are still evolving. This is undertaken under local
anaesthetic and requires a shorter stay in hospital. Half the patients
who undergo angioplasty will receive a newer type of stent, which
may reduce the need for further procedures

Because it is not known which is the best form of treatment in
diabetics we are conducting a trial comparing the two forms of
treatment. This is known as a randomised trial:

Sometimes because we do not know which way of treating patients is
best, we need to make comparisons. People will be put into equal
groups by computer and then compared. Patients in each group then
have a different treatment and these are compared. At present, if
both a bypass operation and a balloon treatment are possible, the
choice of treatment recommended is based mainly on the preference
of the cardiologist treating you.

With both forms of treatment, there is the risk of a heart attack, a
stroke or death but these risks are relatively low and the benefits of
the treatment outweigh the risks. The immediate risk in a diabetic
patient of stroke and heart attack is higher during the bypass
operation than with balloon treatment, but existing evidence suggests
that bypass may be better in the long run. This is why we want to
compare the two treatments.

This will include questions about how you feel and whether you are
able to work, so that we can decide which treatment gives you the
best quality of life. We will also look at which treatment offers the best
value for money for the NHS.
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We will be recruiting 600 patients, 300 who will have a bypass
operation and 300 who will have balloon angioplasty. They will be
recruited from several centres throughout the country.

Why have I been chosen?

You have been chosen because you have diabetes and are
considered suitable for treatment by either bypass surgery or
coronary angioplasty. It is important to know that the risks of having
coronary artery disease are greater in patients with diabetes than
those without. This is why there is a need to compare bypass surgery
and the balloon treatment in patients with diabetes separately. 

Do I have to take part?

No. It is entirely up to you to decide whether or not to take part. If you
do decide to take part you will be given this information sheet to keep
and be asked to sign a consent form. If you decide to take part you
are still free to withdraw at any time and without giving a reason. This
will not affect the standard of care you receive.

What will happen to me if I take part?

1. You will undergo your surgery or angioplasty as normal and will
have an extra 50 ml of blood taken with your routine tests. The
blood will be stored for later analysis of risk factors for diabetes
and coronary heart disease. This may include looking for the
genes responsible for these conditions. Your blood samples will
be stored anonymously so that results are kept confidential and
cannot be traced back to you. Any future results would help us
understand diabetes and heart disease better, but your own
individual results will not be disclosed to anyone, including you.
If the research does lead to a new genetic discovery that may
benefit you, we would contact you.

2. Your stay in hospital will be no longer than if you had not been
in the trial. You will then be seen 30 days, 6 months, 1 year, 2
years, 3 years, 4 years and 5 years after your procedure. This
will coincide with your normal follow up and should not result in
you needing to come to hospital any more than you would have
done. If you need to be seen more often as part of your normal
care then you will be. At each visit you will be asked questions
about what has happened to you since the last visit. This will
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include questions about how you feel and whether you are able
to work, so that we can decide which treatment gives you the
best quality of life. We will also look at which treatment offers
the best value for money for the NHS.

3. All patients will receive an extra heart ultrasound scan
(echocardiogram) at the 6 month visit and a few will receive a
special heart scan (a stress echocardiogram) during which the
heart is exercised with a drug to see how well the heart muscle
works in this situation.  The stress echocardiogram is a very low
risk test similar to an exercise treadmill test but gives us more
information about how well the heart is functioning. Both tests
have a risk of a major adverse event, that is a heart attack or
death, of 1 in 10 000. 

In addition any additional travel expenses incurred by you will be
refunded.

What do I have to do?

There are no extra restrictions to your lifestyle than would be
suggested anyway for someone with your condition, that is to not
smoke, to eat a well balanced and low fat diet and if possible to take
regular exercise.

We will also ask for your permission to inform your GP of your
participation in this trial and for your permission to access clinical
records. This will be done by staff and auditors involved in the study.

What are the possible disadvantages and risks of taking part?

Because you are being advised to have one of these forms of
treatment anyway there are no obvious disadvantages or risks of
taking part. With both forms of treatment there is the risk of a heart
attack, a stroke or death, which is higher with diabetics than with non-
diabetics but the benefits of the treatment in the long term outweigh
the risks. With both treatments the risk at the time of the procedure of
death is approximately 1% and the chances of having a heart attack
during your stay is 2% if you have an operation or 3% if you have the
balloon treatment. There is a risk of 2% of having a stroke if you have
the bypass operation. The risk of stroke is less with the balloon
treatment. Over 90% of patients leave hospital without a complication
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although more patients who receive the balloon treatment need to
come back later for another procedure.

 

What are the possible benefits of taking part?

Both the treatments will help you. By treating or bypassing the
narrowings or blockages in your coronary arteries the aim is to relieve
any chest pain you may be suffering and reduce the risk of your
having a heart attack, to improve the quality of your life and hopefully
to prolong it. The information we get from this study may help us to
improve treatment for future diabetic patients with coronary artery
disease.

What if new information becomes available? 

Sometimes during the course of a research project, new information
becomes available about the treatment/drug that is being studied. If
this happens, your research doctor will tell you about it and discuss
with you whether you want to continue in the study. If you decide to
withdraw your research doctor will make arrangements for your care
to continue. If you decide to continue in the study you will be asked to
sign an updated consent form.

Also, on receiving new information your research doctor might
consider it to be in your best interests to withdraw you from the study.
He/she will explain the reasons and arrange for your care to continue.

What if something goes wrong?

If you are harmed by taking part in this research project, there are no
special compensation arrangements. If you are harmed due to
someone’s negligence, then you may have grounds for a legal action
but you may have to pay for it. Regardless of this, if you wish to
complain about any aspect of the way you have been approached or
treated during the course of this study, the normal National Health
Service complaints mechanisms would be available to you.

Will my taking part in this study be kept confidential?
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All information, which is collected, about you during the course of the
research will be kept strictly confidential. Any information about you,
which leaves the hospital/surgery, will have your name and address
removed so that you cannot be recognised from it.

(Version Date:  27 / 07  /02)

The local Research Ethics Committee has approved the above
statement:
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 Participant Consent Form
Title of project:

A comparison of outcome in diabetic patients of multivessel coronary
angioplasty and stenting with coronary artery bypass grafting

The participant should complete the whole of this sheet him or herself.

(please tick each statement if it applies to you)

I have read the Information Sheet for Patients and
Healthy Volunteers.       

I have been given the opportunity to ask questions and
discuss this study.

I have received satisfactory answers to all my questions.

I have received enough information about the study.

The study has been explained to me by:
Prof/Dr/Mr/Mrs/Ms_______________________________________

I understand that I am free to withdraw from
the study at any time, without having to give a reason for
withdrawing and without affecting my future medical care.

I agree to take part in this study.

Signed.................................................................................Date.................................

(NAME IN BLOCK
CAPITALS).............................................................................................……………..

Investigator’s signature....................................................…Date: ..............................

(NAME IN BLOCK
CAPITALS)...................................................................................……………………...
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Appendix 2

WORLD MEDICAL ASSOCIATION DECLARATION OF HELSINKI

Ethical Principles for Medical Research Involving Human Subjects

Adopted by the 18th World Medical Assembly, Helsinki, Finland, June 1964, amended
by the29th World Medical Assembly, Tokyo, Japan, October, 1975, 35th World Medical
Assembly, Venice, Italy, October 1983, and  the 4lst World Medical Assembly, Hong
Kong, September 1989and the 52nd WMA General Assembly, Edinburgh, Scotland, October
2000

A. INTRODUCTION

1. The World Medical Association has developed the Declaration of Helsinki
as a statement of ethical principles to provide guidance to physicians and
other participants in medical research involving human subjects. Medical
research involving human subjects includes research on identifiable
human material or identifiable data.

2. It is the duty of the physician to promote and safeguard the health of the
people. The physician's knowledge and conscience are dedicated to the
fulfillment of this duty.

3. The Declaration of Geneva of the World Medical Association binds the
physician with the words, "The health of my patient will be my first
consideration," and the International Code of Medical Ethics declares that,
"A physician shall act only in the patient's interest when providing medical
care which might have the effect of weakening the physical and mental
condition of the patient." 

4. Medical progress is based on research, which ultimately must rest in part
on experimentation involving human subjects.

5. In medical research on human subjects, considerations related to the well
being of the human subject should take precedence over the interests of
science and society.

6. The primary purpose of medical research involving human subjects is to
improve prophylactic, diagnostic and therapeutic procedures and the
understanding of the aetiology and pathogenesis of disease. Even the
best proven prophylactic, diagnostic, and therapeutic methods must
continuously be challenged through research for their effectiveness,
efficiency, accessibility and quality.

7. In current medical practice and in medical research, most prophylactic,
diagnostic and therapeutic procedures involve risks and burdens. 

8. Medical research is subject to ethical standards that promote respect for
all human beings and protect their health and rights. Some research
populations are vulnerable and need special protection. The particular
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needs of the economically and medically disadvantaged must be
recognized. Special attention is also required for those who cannot give or
refuse consent for themselves, for those who may be subject to giving
consent under duress, for those who will not benefit personally from the
research and for those for whom the research is combined with care. 

9. Research Investigators should be aware of the ethical, legal and
regulatory requirements for research on human subjects in their own
countries as well as applicable international requirements. No national
ethical, legal or regulatory requirement should be allowed to reduce or
eliminate any of the protections for human subjects set forth in this
Declaration. 

B. BASIC PRINCIPLES FOR ALL MEDICAL RESEARCH

10. It is the duty of the physician in medical research to protect the life, health,
privacy, and dignity of the human subject.

11. Medical research involving human subjects must conform to generally
accepted scientific principles, be based on a thorough knowledge of the
scientific literature, other relevant sources of information, and on adequate
laboratory and, where appropriate, animal experimentation.

12. Appropriate caution must be exercised in the conduct of research, which
may affect the environment, and the welfare of animals used for research
must be respected.

13. The design and performance of each experimental procedure involving
human subjects should be clearly formulated in an experimental protocol.
This protocol should be submitted for consideration, comment, guidance,
and where appropriate, approval to a specially appointed ethical review
committee, which must be independent of the investigator, the sponsor or
any other kind of undue influence. This independent committee should be
in conformity with the laws and regulations of the country in which the
research experiment is performed. The committee has the right to monitor
ongoing trials. The researcher has the obligation to provide monitoring
information to the committee, especially any serious adverse events. The
researcher should also submit to the committee, for review, information
regarding funding, sponsors, institutional affiliations, other potential
conflicts of interest and incentives for subjects.

14. The research protocol should always contain a statement of the ethical
considerations involved and should indicate that there is compliance with
the principles enunciated in this Declaration.

15. Medical research involving human subjects should be conducted only by
scientifically qualified persons and under the supervision of a clinically
competent medical person. The responsibility for the human subject must
always rest with a medically qualified person and never rest on the subject
of the research, even though the subject has given consent.

16. Every medical research project involving human subjects should be
preceded by careful assessment of predictable risks and burdens in
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comparison with foreseeable benefits to the subject or to others. This does
not preclude the participation of healthy volunteers in medical research.
The design of all studies should be publicly available.

17. Physicians should abstain from engaging in research projects involving
human subjects unless they are confident that the risks involved have
been adequately assessed and can be satisfactorily managed. Physicians
should cease any investigation if the risks are found to outweigh the
potential benefits or if there is conclusive proof of positive and beneficial
results.

18. Medical research involving human subjects should only be conducted if
the importance of the objective outweighs the inherent risks and burdens
to the subject. This is especially important when the human subjects are
healthy volunteers.

19. Medical research is only justified if there is a reasonable likelihood that the
populations in which the research is carried out stand to benefit from the
results of the research.

20. The subjects must be volunteers and informed participants in the research
project.

21. The right of research subjects to safeguard their integrity must always be
respected. Every precaution should be taken to respect the privacy of the
subject, the confidentiality of the patient's information and to minimize the
impact of the study on the subject's physical and mental integrity and on
the personality of the subject.

22. In any research on human beings, each potential subject must be
adequately informed of the aims, methods, sources of funding, any
possible conflicts of interest, institutional affiliations of the researcher, the
anticipated benefits and potential risks of the study and the discomfort it
may entail. The subject should be informed of the right to abstain from
participation in the study or to withdraw consent to participate at any time
without reprisal. After ensuring that the subject has understood the
information, the physician should then obtain the subject's freely given
informed consent, preferably in writing. If the consent cannot be obtained
in writing, the non-written consent must be formally documented and
witnessed.

23. When obtaining informed consent for the research project the physician
should be particularly cautious if the subject is in a dependent relationship
with the physician or may consent under duress. In that case the informed
consent should be obtained by a well-informed physician who is not
engaged in the investigation and who is completely independent of this
relationship. 

24. For a research subject who is legally incompetent, physically or mentally
incapable of giving consent or is a legally incompetent minor, the
investigator must obtain informed consent from the legally authorized
representative in accordance with applicable law. These groups should not
be included in research unless the research is necessary to promote the
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health of the population represented and this research cannot instead be
performed on legally competent persons.

25. When a subject deemed legally incompetent, such as a minor child, is able
to give assent to decisions about participation in research, the investigator
must obtain that assent in addition to the consent of the legally authorized
representative.

26. Research on individuals from whom it is not possible to obtain consent,
including proxy or advance consent, should be done only if the
physical/mental condition that prevents obtaining informed consent is a
necessary characteristic of the research population. The specific reasons
for involving research subjects with a condition that renders them unable
to give informed consent should be stated in the experimental protocol for
consideration and approval of the review committee. The protocol should
state that consent to remain in the research should be obtained as soon
as possible from the individual or a legally authorized surrogate.

27. Both authors and publishers have ethical obligations. In publication of the
results of research, the investigators are obliged to preserve the accuracy
of the results. Negative as well as positive results should be published or
otherwise publicly available. Sources of funding, institutional affiliations
and any possible conflicts of interest should be declared in the publication.
Reports of experimentation not in accordance with the principles laid down
in this Declaration should not be accepted for publication.

C. ADDITIONAL PRINCIPLES FOR MEDICAL RESEARCH
COMBINED WITH MEDICAL CARE

28. The physician may combine medical research with medical care, only to
the extent that the research is justified by its potential prophylactic,
diagnostic or therapeutic value. When medical research is combined with
medical care, additional standards apply to protect the patients who are
research subjects.

29. The benefits, risks, burdens and effectiveness of a new method should be
tested against those of the best current prophylactic, diagnostic, and
therapeutic methods. This does not exclude the use of placebo, or no
treatment, in studies where no proven prophylactic, diagnostic or
therapeutic method exists.

30. At the conclusion of the study, every patient entered into the study should
be assured of access to the best proven prophylactic, diagnostic and
therapeutic methods identified by the study.

31. The physician should fully inform the patient which aspects of the care are
related to the research. The refusal of a patient to participate in a study
must never interfere with the patient-physician relationship.

32. In the treatment of a patient, where proven prophylactic, diagnostic and
therapeutic methods do not exist or have been ineffective, the physician,
with informed consent from the patient, must be free to use unproven or
new prophylactic, diagnostic and therapeutic measures, if in the



57

physician's judgement it offers hope of saving life, re-establishing health or
alleviating suffering. Where possible, these measures should be made the
object of research, designed to evaluate their safety and efficacy. In all
cases, new information should be recorded and, where appropriate,
published. The other relevant guidelines of this Declaration should be
followed.

NOTE OF CLARIFICATION ON PARAGRAPH 29 of the WMA DECLARATION
OF HELSINKI

The WMA is concerned that paragraph 29 of the revised Declaration of Helsinki
(October 2000) has led to diverse interpretations and possible confusion. It
hereby reaffirms its position that extreme care must be taken in making use of a
placebo-controlled trial and that in general this methodology should only be used
in the absence of existing proven therapy. However, a placebo-controlled trial
may be ethically acceptable, even if proven therapy is available, under the
following circumstances:

- Where for compelling and scientifically sound methodological reasons its use is
necessary to determine the efficacy or safety of a prophylactic, diagnostic or
therapeutic method; or

- Where a prophylactic, diagnostic or therapeutic method is being investigated for
a minor condition and the patients who receive placebo will not be subject to any
additional risk of serious or irreversible harm. 

All other provisions of the Declaration of Helsinki must be adhered to, especially
the need for appropriate ethical and scientific review. 



58

Appendix 3

DEFINITIONS 

New or Worsening Heart Failure (see secondary endpoints section
13.2 )

1. Clinical Features and initiation or increase in heart failure
medication 

2. Admission to hospital for treatment of heart failure (NYHA III or
IV)

NYHA classifications
� NYHA class I

No limitations of usual activities due to symptoms
(dyspnoea, fatigue)

� NYHA class II
Slight limitation of usual activities; ordinary activity
(walking > 2 blocks, > 1 flight of stairs) results in
symptoms

� NYHA class III
Moderate limitation of activity; less than ordinary activity
results in symptoms

� NYHA class IV 
Inability to carry out any physical activity without
symptoms; may have symptoms at rest

CCS class
� CCS class I*

No limitations of usual activities due to symptoms 
� CCS class II*

Slight limitation of usual activities; ordinary activity
(walking > 2 blocks, > 1 flight of stairs) results in
symptoms

� CCS class III*
Moderate limitation of activity; less than ordinary activity
results in symptoms

� CCS class IV* 
Inability to carry out any physical activity without
symptoms; may have symptoms at rest
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Braunwald class

Severity

Class I* New-onset, severe or accelerated angina. 
Patients with angina of less than 2 months’ duration, severe or
occurring three or more times per day, or angina that is distinctly
more frequent and precipitated by distinctly less exertion. No rest
pain in the last 2 months

Class II* Angina at rest. Sub-acute.
Patients with one or more episodes of angina at rest during the
preceding month, but not within the preceding 48hr.

Class III* Angina at rest. Acute
Patients with one or more episodes at rest within the preceding
48hr

Clinical Circumstances

Class A Secondary unstable angina.
A clearly identified condition extrinsic to the coronary vascular bed
that has intensified myocardial ischaemia, e.g. anaemia, infection,
fever, thyrotoxicosis, hypoxaemia secondary to respiratory failure

Class B* Primary unstable angina

Class C* Post infarction unstable angina (within 2 weeks of documented
myocardial infarction).

Intensity of Treatment

1* Absence of treatment or minimal treatment

2* Occurring in the presence of standard therapy for chronic
stable angina (conventional doses of oral beta blockers,
nitrates, ad calcium antagonists).

3* Occurring despite maximal doses of all major categories
of oral therapy, including intravenous nitroglycerin

* CCS I-IV and Braunwald class IB, IC, IIB, IIC, IIIB, IIIC alongside any intensity of treatment (1 to
3) fulfil general inclusion criterion 3 – see section 4.1.1
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Appendix 4

Assessment of Left Ventricular Function Using 2D-
Echocardiography

General Instructions

Echocardiography will be performed before revascularisation and at 6
months.

Those centres (i.e. Hammersmith, St Mary’s and King’s) doing stress
echo/pulsed and tissue Doppler will do this only at baseline. 

All echos must be recorded on separate tapes.

Type onto screen – patient’s initials, study ID, date and time

ECG must be attached to obtain a clear, stable ECG signal as the R
wave is used to trigger evaluation of the tape. 

Put the label with all the relevant information on the cassette and not
onto the box.

Recording

Adjust gain and time gain compensation settings to obtain clear
visualisation of the complete endocardium. A consistent and
appropriate level of gain must be obtained throughout the sector.
Ensure that 70% of the endocardium, in each view, is clearly visible
within the sector angle. This is particularly important for the two apical
projections from which volumes will be calculated. Use freeze frame to
check the quality of the images.

The following views are required 

1 Apical two chamber view, see Fig 1 for 60 seconds (not necessarily
consecutive)
2 Apical four chamber view, see Fig 2 for 60 seconds (not necessarily
consecutive)
3 Parasternal long axis view, see Fig3, for 60 seconds (not necessarily
consecutive|)
4 Parasternal short axis view at the mid papillary muscle level, see Fig
4 for 60 seconds (not necessarily consecutive).
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Two-dimensional Echocardiography will be performed with a phased-
array-sector scanner (2.5 MHz probe) using a standard examination
protocol. Second harmonic imaging should be performed when
available. Ejection fraction will be measured using the biplane apical
method (modified Simpson’s) using the apical 4- and 2- chamber
views. (45) (46)Regional wall motion assessment will also be
measured using the 16 segment model recommended by the ASE
(45). The wall motion score will be defined as follows: 1=normal,
2=hypokinesia, 3=akinesia and 4=dyskinesia.

Pulsed Doppler examination 

As with stress echocardiography only Hammersmith, St Mary’s and
King’s College hospitals are expected to provide this information.
Pulsed Doppler examination of transmitral flow for assessment of LV
filling will be done with reference to the 2D echocardiographic image
from the apical four-chamber view (47). The sample volume will be
located at the tips of the mitral leaflets and the position adjusted to
maintain the sample volume at an angle as near parallel to transmitral
flow as possible by means of an audible signal and spectral velocity
display.  When the maximum transmitral velocity for the early filling
wave is detected (E-wave), the velocity profile will be recorded with the
patient in passive end expiration.  The peak flow velocities of the early
(E-wave) and atrial (A-wave) waves will be measured from three
consecutive cardiac cycles displaying the highest measurable velocity
profiles and an average value used for subsequent analysis. The E/A
ratio will be calculated from these. The time period from the peak E
wave velocity to when the E wave velocity is zero (E wave deceleration
time) will also be measured (msec).  In order to differentiate
pseudonormal from normal E/A patterns, the transmitral flow will also
be assessed during the Valsalva manoeuvre (48).

Pulsed wave Doppler will be used to examine an area between the
mitral and aortic valves on the apical four-chamber view so that both
mitral and aortic flow patterns are visualised.  The velocity profiles will
be recorded with the patient in passive end expiration.  The IVRT will
be taken to be represented by the time interval between the end of the
aortic velocity envelope and the onset of the early filling wave.
Measurements will be made from three consecutive cycles and the
results averaged. 
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Tissue Doppler

Doppler tissue imaging (DTI) will be used to assess segmental
systolic and diastolic function in both left and right ventricles. (48;49)It
is a modification of conventional colour Doppler technology in which
signals from moving red blood cells are targeted. These are low
amplitude and high velocity signals and a conventional Doppler
system employs a high pass filter to eliminate low velocity signals and
gain settings are increased to amplify signals from blood. In order to
display tissue velocities, Doppler systems have been modified to
bypass the high pass filter and to lower the gain amplification to
eliminate weaker intensity blood flow signals. This technology allows
quantitative assessment of both systolic and diastolic motion of
multiple regions of the left and right ventricle. Because the Doppler
technique measures frequency shift rather than signal amplitude the
image information is not greatly affected by tissue attenuation.
Therefore it is possible to obtain diagnostic quality DTI images from
patients who would be considered poorly echogenic as a result of
chest wall attenuation effects on standard grey scale imaging.(50)

In order to overcome the problem of translation and rotation of the
heart the axial motion of the ventricles will be measured by
interrogating the heart from the apical acoustic window. This
overcomes the problem because the position of the apex is relatively
fixed throughout the cardiac cycle (51) and the motion of the base of
the heart in the axial plane is nearly in parallel with the Doppler
cursor. Therefore the velocities obtained almost entirely represent the
motion due to contraction and relaxation and do not require angle
correction.(52) Regional left ventricular systolic and diastolic function
will be assessed by placing the pulsed wave Doppler sample volume
at the tricuspid valve annulus of the right ventricular free wall and the
mitral valve annulus of the septal, lateral, anterior, inferior and
posterior left ventricular walls from the 4-, 2- and 3-chamber apical
views. These different segments can provide information about the
different coronary arteries subtending them. The anterior and septal
walls are usually supplied by the left anterior descending coronary
artery, the lateral and posterior walls by the circumflex and the inferior
wall and right ventricle by the right coronary artery.

All images will be obtained using an ATL HDI-5000 echo machine
with an advanced off-line analysis package (HDI lab for windows 98,
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version 1.83). All traces will be downloaded onto the hard disk of the
echo machine, which will be networked to a computer system and off-
line the pictures will be analysed. 

Figure: Pulsed wave Doppler sample of basal septum of normal
subject 

The figure shows the spectral pulsed wave pattern from a single
cardiac cycle at the level of the basal septum from the apical 4-
chamber view. The large upward wave is the systolic contraction
wave, the peak of which represents the peak velocity of that
myocardial segment. The large downward wave is caused by early
left ventricular filling. Immediately after the P wave on the ECG is
another downward wave caused by atrial contraction. The peak
velocity of the systolic wave (S) indicates systolic function of that area
of myocardium. The 2 downward waves (E and A) represent
movement of that region of the myocardium during early left
ventricular filling and atrial contraction respectively) and indicate
diastolic function of that area of myocardium. (53;54) For each region
measurements of the S, E and A waves will be made from 3
consecutive cardiac cycles and the results averaged. Analysis of the
echo data will be performed by an independent core-lab by an expert
unaware of the clinical data. 

Stress echocardiography

Patients will undergo a routine cardiac echo scan with a phased array
sector scanner (2.5 MHz transducer or a second harmonic imaging
transducer should be used when available) at rest and then during and
after stress with stepped doses of dobutamine with the addition of
atropine if there is an insufficient heart rate response. Dobutamine
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will be infused intravenously sequentially at 5-50 micrograms/kg/min.
If there is an insufficient response as judged by increase in heart rate,
atropine will by added at incremental rates of 0.3mg until either 85%
of the maximum predicted heart rate is reached or 1.8 mg has been
given.    Dobutamine is a positive inotrope and increases blood
pressure and heart rate.  Side effects include nausea, flushing,
ventricular arrhythmias and hypotension. Should hypotension occur
prior to test completion 0.3mg of atropine will be given to abort the
reflex hypotension If problems arise the infusion will be stopped and
esmolol/propanolol, beta-blockers which reverse the effects of the
drug, will be given.  During the procedure full resuscitation equipment
will always be immediately available and throughout and for a period
of 30 minutes after the test. Patients will be attached to a full 12 lead
cardiac monitor.  A doctor will be present throughout the test.  This is
a routine clinical test performed and in practice, there are few
significant problems.

Echocardiograms will be blindly assessed for systolic wall thickening
and endocardial wall motion at rest and during stress.  Regional
function will be interpreted in 16 myocardial segments (see figs 1-4).
These will be combined to reflect the territories of the coronary
arteries, as is standard practice (55). The results will be considered
normal if all myocardial segments normal at baseline show a hyper
dynamic response with increased wall thickening.  The development
of new or worsening regional dysynergy during dobutamine stress will
be considered ischaemic. Images will be digitised on-line with an R-
wave trigger to obtain a continuous loop and quad-screen display,
allowing simultaneous assessment of rest and stress images.  The
images will be stored on both optical disc and videotape.  

Analysis

Analysis of the echo data will be performed by an independent core-
lab by an expert unaware of the clinical data. Data provided on
videotapes will be digitised and analysed off-line.
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Appendix 5 

Quality of life
Questionnaire EQ5D (37)

To help people say how good or bad a
health state is, we have drawn a scale
(rather like a thermometer) on which the
best state you can imagine is marked by
100 and the worst state you can imagine is
marked by 0. We would like you to
indicate on this scale how good or bad is
your own health today, in your opinion.

Please do this by drawing a line from the
box below (AS SHOWN) to whichever
point on the scale indicates how good or
bad your current health state is.
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Appendix 5 (cont)

By placing a tick in one box in each group below, please indicate
which statements best describe your own health state today.

Mobility
I have no problems in walking about �

I have some problems in walking about �

I am confined to bed �

Self-Care
I have no problems with self-care �

I have some problems washing or dressing myself �

I am unable to wash or dress myself �

Usual Activities (e.g. work, study, housework, family or leisure activities)
I have no problems with performing my usual activities �

I have some problems with performing my usual activities �

I am unable to perform my usual activities �

Pain/Discomfort
I have no pain or discomfort �

I have moderate pain or discomfort �

I have extreme pain or discomfort �

Anxiety/Depression
I am not anxious or depressed �

I am moderately anxious or depressed �

I am extremely anxious or depressed �
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Appendix 6

Abciximab and Heparin dosing according to the in-label use of
ReoPro in PCI patients in the UK

       QUALITATIVE AND QUANTITATIVE COMPOSITION

Abciximab 2 mg/mL (10 mg/5 mL vial; 40 mg/20 mL vial).

PHARMACEUTICAL FORM

Solution for injection.

CLINICAL PARTICULARS

Therapeutic indications
ReoPro is indicated as an adjunct to heparin and aspirin for:

1. Percutaneous coronary intervention
The prevention of ischaemic cardiac complications in patients undergoing percutaneous
coronary intervention (balloon angioplasty, atherectomy and stent). (See
Pharmacodynamic Properties).

2. Unstable angina
The short-term (1-month) reduction of the risk of myocardial infarction, in patients with
unstable angina, not responding to full conventional therapy who have been scheduled for
percutaneous coronary intervention.

Posology and method of administration
ReoPro is for intravenous (I.V.) administration in adults.

Adults:
The recommended dose of ReoPro is a 0.25-mg/kg intravenous bolus immediately followed
by a 0.125 µg/kg/min (to a maximum of 10 µg/min) continuous intravenous infusion.

For the stabilization of unstable angina patients, the bolus dose followed by the infusion
should be started up to 24 hours prior to the possible intervention and concluded 12 hours
after the intervention.

For the prevention of ischaemic cardiac complications in patients undergoing percutaneous
coronary intervention, and who are not currently receiving a ReoPro infusion, the bolus
should be administered 10 to 60 minutes prior to the intervention followed by the infusion for
12 hours. 

Administration Instructions:
1. Parenteral drug products should be inspected visually for particulate matter prior to

administration.  Preparations of ReoPro containing visibly opaque particles should NOT
be used.

2. Hypersensitivity reactions should be anticipated whenever protein solutions such as
ReoPro are administered.  Adrenaline, dopamine, theophylline, antihistamines and
corticosteroids should be available for immediate use.  If symptoms of an allergic reaction
or anaphylaxis appear, the infusion should be stopped immediately. Subcutaneous
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administration of 0.3 to 0.5 mL of aqueous adrenaline (1:1000 dilution), and use of
corticosteroids, respiratory assistance and other resuscitative measures are essential.

3. As with all parenteral drug products, aseptic procedures should be used during the
administration of ReoPro.

4. Withdraw the necessary amount of ReoPro for the bolus injection into a syringe. Filter the
bolus injection using  a sterile, non-pyrogenic, low protein-binding 0.2 or 0.22 µm syringe
filter (Millipore SLGV025LS or equivalent). The bolus should be administered over one (1)
minute.

5. Withdraw the necessary amount of ReoPro for the continuous infusion into a syringe.
Inject into an appropriate container of sterile 0.9% saline or 5% dextrose and infuse at the
calculated rate via a continuous infusion pump. The continuous infusion should be filtered
either upon admixture using a sterile, non-pyrogenic, low protein-binding 0.2 µm or 0.22
µm syringe filter (Millipore SLGV025LS or equivalent) or upon administration using an in-
line, sterile, non-pyrogenic, low protein-binding 0.2 µm or 0.22  µm  filter (Abbott #4524 or
equivalent). Discard the unused portion at the end of the infusion period.

6. Although incompatibilities have not been shown with intravenous infusion fluids or
commonly used cardiovascular drugs, it is recommended that ReoPro be administered in
a separate intravenous line whenever possible and not mixed with other medications.

7. No incompatibilities have been observed with glass bottles or polyvinyl chloride bags or
administration sets.

Contra-indications
ReoPro should not be administered to patients with known sensitivity to abciximab, to any
component of the product or to murine monoclonal antibodies.

Because inhibition of platelet aggregation increases the risk of bleeding, ReoPro is contra-
indicated in the following clinical situations:  active internal bleeding; history of
cerebrovascular accident within two years; recent (within two months) intracranial or
intraspinal surgery or trauma; recent (within two months) major surgery; intracranial
neoplasm, arteriovenous malformation or aneurysm; known bleeding diathesis or severe
uncontrolled hypertension; pre-existing thrombocytopenia; vasculitis; hypertensive or
diabetic retinopathy; severe hepatic or severe renal failure.

Special warnings and special precautions for use
Careful assessment of risk: benefit should be made in individual patients before commencing
therapy with ReoPro. A favourable risk: benefit has not been established in low risk patients
>65 years of age.

Requirement for Specialist Facilities:
ReoPro should only be administered in conjunction with extensive specialist medical and
nursing care.  In addition, there must be availability of laboratory tests of haematology
function and facilities for administration of blood products.

Concomitant Aspirin and Heparin Therapy:
ReoPro should be used as an adjunct to aspirin and heparin therapy.

Aspirin

Aspirin should be administered orally at a daily dose of approximately but not less than 75
mg.

Heparin
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1. Percutaneous Coronary Intervention

Heparin Bolus Pre-PTCA
If a patient's activated clotting time (ACT) is less than 200 seconds prior to the start of the
PTCA procedure, an initial bolus of heparin should be given upon gaining arterial access
according to the following algorithm:

ACT < 150 seconds: administer 70 U/kg 
ACT 150-199 seconds: administer 50 U/kg 

The initial heparin bolus dose should not exceed 7,000 U.

ACT should be checked a minimum of 2 minutes after the heparin bolus.  If the ACT is < 200
seconds, additional heparin boluses of 20 U/kg may be administered. Should the ACT remain
< 200 seconds, additional 20 U/kg boluses are to be given until an ACT � 200 seconds is
achieved.

Should a situation arise where higher doses of heparin are considered clinically necessary in
spite of the possibility of a greater bleeding risk, it is recommended that heparin be carefully
titrated using weight-adjusted boluses and that the target ACT not exceed 300 seconds.

Heparin Bolus during PTCA
During the PTCA procedure, ACT should be checked every 30 minutes.  If ACT is <200
seconds, additional heparin boluses of 20 U/kg may be administered. Should the ACT remain
<200 seconds, additional 20 U/kg boluses may to be given until an ACT � 200 seconds is
achieved. ACT should be checked prior to and a minimum of 2 minutes after each heparin
bolus.

As an alternative to giving additional boluses as described above, a continuous heparin
infusion may be initiated after the initial heparin bolus doses achieve the ACT target � 200
seconds at a rate of 7 U/kg/hour and continued for the duration of the procedure.

Heparin Infusion after PTCA 
Discontinuation of heparin immediately following completion of the procedure, with removal
of the arterial sheath within 6 hours, is strongly recommended. In individual patients, if
prolonged heparin therapy after PTCA or later sheath removal is used, then an initial infusion
rate of 7 U/kg/hr is recommended (see Bleeding Precautions: Femoral Artery Sheath
Removal).  In all circumstances, heparin should be discontinued at least 2 hours prior to
arterial sheath removal.

2. Stabilization of Unstable Angina

Anticoagulation should be initiated with heparin to a target APTT of 60-85 seconds.  The
heparin infusion should be maintained during the ReoPro infusion.  Following angioplasty,
heparin management is outlined above under 1. Percutaneous Coronary Intervention.

Bleeding Precautions:

Femoral Artery Access Site
ReoPro is associated with an increase in bleeding rate particularly at the site of arterial access
for femoral artery sheath placement.  The following are specific recommendations for access
site care:

Femoral Artery Sheath Insertion
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� When appropriate, place only an arterial sheath for vascular access (avoid venous sheath
placement)

� Puncture only the anterior wall of the artery or vein when establishing vascular access
� The use of a through and through technique to identify the vascular structure is strongly

discouraged

While Femoral Artery Sheath Is In Place
� Check sheath insertion site and distal pulses of affected leg(s) every 15 minutes for 1

hour, then hourly for 6 hours
� Maintain complete bed rest with head of bed � 30°
� Maintain affected leg(s) straight via sheet tuck method or soft restraint
� Medicate for back/groin pain as necessary
� Educate patient on post-PTCA care via verbal instructions

Femoral Artery Sheath Removal
� Heparin should be discontinued at least 2 hours prior to arterial sheath removal
� Check APTT or ACT prior to arterial sheath removal: do not remove sheath unless APTT

� 50 seconds or ACT � 175 seconds
� Apply pressure to access site for at least 30 min following sheath removal, using either

manual compression or a mechanical device (alternatively a standard groin closure device
may be used)

� Apply pressure dressing after haemostasis has been achieved

After Femoral Artery Sheath Removal
� Check groin for bleeding/haematoma and distal pulses every 15 minutes for the first hour

or until stable, then hourly for 6 hours following sheath removal
� Continue complete bed rest with head of bed � 30° and affected leg(s) straight for 6-8

hours following femoral artery sheath removal, 6-8 hours following discontinuation of
ReoPro or 4 hours following discontinuation of heparin, whichever is later

� Remove pressure dressing prior to ambulation
� Continue to medicate for discomfort

Management of Femoral Access Site Bleeding/Haematoma Formation
In the event of groin bleeding with or without haematoma formation, the following
procedures are recommended:
� Lower head of bed to 0°
� Apply manual pressure/compression device until haemostasis has been achieved
� Any haematoma should be measured and monitored for enlargement
� Change pressure dressing as needed
� If heparin is being given, obtain APTT and adjust heparin as needed
� Maintain intravenous access if sheath has been removed

If groin bleed continues or the haematoma expands during ReoPro infusion despite the above
measures, the ReoPro infusion should be immediately discontinued and the arterial sheath
removed according to the guidelines listed above.  After sheath removal intravenous access
should be maintained until bleeding is controlled (see Overdose, Uncontrolled Bleeding).

Potential Bleeding Sites
Careful attention should be paid to all potential bleeding sites, including arterial and venous
puncture sites, catheter insertion sites, cut down sites, and needle puncture sites.

Retroperitoneal Bleeding
ReoPro is associated with an increased risk of retroperitoneal bleeding in association with
femoral vascular puncture.  The use of venous sheaths should be minimized and only the
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anterior wall of the artery or vein should be punctured when establishing vascular access (see
Bleeding Precautions, Femoral Artery Access Site).

GI Bleeding Prophylaxis
In order to prevent spontaneous GI bleeding it is recommended that patients are pre-treated
with H2-histamine receptor antagonists or liquid antacids. Antiemetics should be given as
needed to prevent vomiting.

General Nursing Care
Unnecessary arterial and venous punctures, intramuscular injections, routine use of urinary
catheters, nasotracheal intubation, nasogastric tubes and automatic blood pressure cuffs
should be avoided.  When obtaining intravenous access, non-compressible sites (e.g.,
subclavian or jugular veins) should be avoided.  Saline or heparin locks should be considered
for blood drawing.  Vascular puncture sites should be documented and monitored.  Gentle
care should be provided when removing dressings.

Patient Monitoring
Before administration of ReoPro, platelet count, ACT, prothrombin time (PT) and APTT
should be measured to identify pre-existing coagulation abnormalities.  Haemoglobin and
haematocrit measurements should be obtained prior to the ReoPro administration, at 12 hours
following the ReoPro bolus injection, and again at 24 hours following the bolus injection.
Twelve lead electrocardiograms (ECG) should be obtained prior to the bolus injection of
ReoPro, and repeated once the patient has returned to the hospital ward from the
catheterization laboratory, and at 24 hours after the bolus injection of ReoPro.  Vital signs
(including blood pressure and pulse) should be obtained hourly for the first 4 hours following
the ReoPro bolus injection, and then at 6, 12, 18 and 24 hours following the ReoPro bolus
injection.

Restoration of Platelet Function
Transfusion of donor platelets has been shown to restore platelet function following ReoPro
administration in animal studies and transfusions of fresh random donor platelets have been
given empirically to restore platelet function in humans. "In the event of serious uncontrolled
bleeding or the need for emergency surgery, ReoPro should be discontinued.  In the majority
of patients, bleeding time returns to 12 minutes within 12 hours.  A bleeding time should be
determined by the Ivy method (see below). If the bleeding time remains greater than 12
minutes, 10 units of platelets may be given..  ReoPro may be displaced from endogenous
platelet receptors and subsequently bind to platelets which have been transfused.
Nevertheless, a single transfusion may be sufficient to reduce receptor blockade to 60% to
70% at which level platelet function is restored.  Repeat platelet transfusions may be required
to maintain the bleeding time at or below 12 minutes.

Ivy Method for Determination of Bleeding Time
Using an automated incision template, make a small incision on the lateral volar surface of
the forearm while maintaining 40 mmHg pressure on the arm with a sphygmomanometer
cuff. Determine the time for bleeding to stop with a stopwatch.  Every 15 to 30 seconds a
filter paper should be used to capture the blood from the incision but should not come in
contact with the incision.

Use of Thrombolytics, Anticoagulants and Other Antiplatelet Agents:
Because ReoPro inhibits platelet aggregation, caution should be employed when used with
other drugs affecting haemostasis such as heparin, oral anticoagulants such as warfarin,
thrombolytics and antiplatelet agents other than aspirin, such as dipyridamole, ticlopidine or
low molecular weight dextrans (See under Interactions with other medicaments and other
forms of interaction).
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Limited data in patients receiving thrombolytics suggest an increase in the risk of bleeding
when ReoPro is administered to patients treated with thrombolytics at doses sufficient to
produce a systemic fibrinolyic state. If urgent intervention is required for refractory
symptoms in a patient receiving ReoPro (or who has received the drug in the previous 48
hours), it is recommended that PTCA be attempted first to salvage the situation. Prior to
further surgical interventions, the bleeding time should be determined by the Ivy method (see
above) and should be 12 minutes or less.  Should PTCA and any other appropriate
procedures fail, and should the angiographic appearance suggest that the aetiology is due to
thrombosis, consideration may be given to the administration of adjunctive thrombolytic
therapy via the intracoronary route.  A systemic fibrinolytic state should be avoided if at all
possible.

Thrombocytopenia:
To reduce the possibility of thrombocytopenia, platelet counts should be monitored prior to
treatment, 2 to 4 hours following the bolus dose of ReoPro and at 24 hours.  If a patient
experiences an acute platelet decrease, additional platelet counts should be determined.
These platelet counts should be drawn in three separate tubes containing
ethylenediaminetetraacetic acid (EDTA), citrate and heparin, respectively, to exclude
pseudothrombocytopenia due to in vitro anticoagulant interaction.  If true thrombocytopenia
is verified, ReoPro should be immediately discontinued and the condition appropriately
monitored and treated.  A daily platelet count should be obtained until it returns to normal.  If
a patient's platelet count drops to 60,000 cells/µL, heparin and aspirin should be discontinued.
If a patient's platelet count drops below 50,000 cells/µL, platelets should be transfused.

Readministration:
There are limited data concerning readministration of ReoPro. Human antichimeric antibody
(HACA) appears, generally as a low titre, in approximately 5% to 6% of patients after single
administrations of ReoPro (see Undesirable Effects).  Available evidence suggests that human
antibodies to other monoclonal antibodies do not cross-react with ReoPro.  Readministration
of ReoPro to 29 patients known to be HACA-negative has not led to any change in ReoPro
pharmacokinetics or to any reduction in antiplatelet potency. Nevertheless, the possibility of
allergic or hypersensitivity reactions or diminished benefit cannot be excluded when ReoPro
is administered to patients who have previously received monoclonal antibody therapy.

Renal Disease and Peripheral Vascular Disease:
Benefits may be reduced in patients with renal disease or peripheral vascular disease.

Children or Age Over 80 Years:
Children or patients older than 80 years have not been studied.  

Interactions with other medicaments and other forms of interaction
ReoPro has been formally studied as an adjunct to heparin and aspirin treatment. In the
presence of ReoPro, heparin is associated with an increase in the incidence of bleeding.
Limited experience with ReoPro in patients who have received thrombolytics suggests an
increase in the risk of bleeding.  Although there have been no formal studies of ReoPro with
other commonly used cardiovascular drugs, in clinical studies there have been no adverse
drug reactions associated with concomitant use of other medications used in the treatment of
angina, myocardial infarction or hypertension nor with common intravenous infusion fluids.
These medications have included warfarin (before and following but not during PTCA), beta-
adrenergic receptor blockers, calcium channel antagonists, angiotensin converting enzyme
(ACE) inhibitors, and intravenous and oral nitrates. 

Pregnancy and lactation
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Animal reproduction studies have not been conducted with ReoPro.  It is also not known
whether ReoPro can cause foetal harm when administered to a pregnant woman or can affect
reproduction capacity.  ReoPro should be given to a pregnant woman only if clearly needed.

Breast-feeding of infants should be discontinued in nursing mothers since the secretion of
abciximab in animal or human breast milk has not been studied.

Effects on ability to drive and use machines
Not applicable.

Undesirable effects
In the EPIC trial, in which a non-weight-adjusted, standard heparin dose regimen was used,
the most common complication during ReoPro therapy was bleeding during the first 36 hours.
The incidences of major bleeding1, minor bleeding2 and transfusion of blood products were
approximately doubled. In patients who had major bleeding, 67% had bleeding associated
with the arterial access site in the groin.

In a subsequent clinical trial, EPILOG, using the heparin regimen, sheath removal and
femoral access care guidelines outlined in Section 4.4 (Special warnings and special
precautions for use), the incidence of major bleeding not associated with CABG surgery in
patients treated with ReoPro (1.1%) was not different from patients receiving placebo (1.1%)
and there was no significant increase in the incidence of intracranial haemorrhage. The
reduction in major bleeding observed in the EPILOG trial was achieved without loss of
efficacy.  Likewise, in the EPILOG Stent trial, the incidence of major bleeding not associated
with CABG surgery in patients receiving ReoPro plus balloon angioplasty (0.6%) or ReoPro
with stent placement (0.8%) was not significantly different from patients receiving placebo
with stent placement (1.0%). In the CAPTURE trial, which did not use the low-dose heparin
regimen, the incidence of major bleeding not associated with CABG surgery was higher in
patients receiving ReoPro (3.8%) than in patients receiving placebo (1.9%).

Although data are limited, ReoPro treatment was not associated with excess major bleeding in
patients who underwent CABG surgery.  Some patients with prolonged bleeding times
received platelet transfusions to correct the bleeding time prior to surgery.  See Bleeding
Precautions: Restoration of Platelet Function.

The total incidence of intracranial haemorrhage and non-haemorrhagic stroke in all 4 pivotal
trials was similar, 9/3023 (0.30%) for placebo patients and 15/4680 (0.32%) for ReoPro
treated patients.  The incidence of intracranial haemorrhage was 0.10% in placebo patients
and 0.15% in ReoPro patients. 

Patients treated with ReoPro were more likely to experience thrombocytopenia (platelet
counts less than 100,000 cells/�L) than placebo patients.  The incidence in the EPILOG and
EPILOG Stent trials using ReoPro with the recommended low-dose, weight-adjusted heparin
regimen was 2.8% and 1.1% in placebo-treated patients.

The most frequent adverse events are back pain, hypotension, nausea, chest pain, vomiting,
headache pain, bradycardia, fever, puncture site pain and thromocytopenia.  Cardiac
tamponade and adult respiratory distress syndrome have been reported rarely.  Human
antichimeric antibody (HACA) appears, generally as a low titre, in approximately 5% to 6%
of patients after 2 to 4 weeks. Hypersensitivity or allergic reactions have been observed rarely

                                                          
1 Decrease in haemoglobin > 5 g/dL.
2 Spontaneous gross haematuria or haematemesis, or observed blood loss with a haemoglobin

decrease > 3 g/dL or with a decrease in haemoglobin  � 4 g/dL with no observed blood loss.
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following treatment with ReoPro. Nevertheless, anaphylaxis may potentially occur at any
time during administration (see Administration Instructions).

Overdose
There has been no experience of adverse events associated with overdosage.  However, in the
event of acute allergic reactions, thrombocytopenia or uncontrolled bleeding the
administration of ReoPro should be immediately discontinued.  In the event of
thrombocytopenia or uncontrolled bleeding, platelet transfusion is recommended. 

Allergic reactions  See Administration Instructions.

Thrombocytopenia  To reduce the possibility of thrombocytopenia, platelet counts should be
monitored prior to treatment, 2 to 4 hours following the bolus dose of ReoPro and at 24
hours. If a patient experiences an acute platelet decrease, additional platelet counts should be
determined. These platelet counts should be drawn in three separate tubes containing
ethylenediaminetetraacetic acid (EDTA), citrate and heparin, respectively, to exclude
pseudothrombocytopenia due to in vitro anticoagulant interaction.  If true thrombocytopenia
is verified, ReoPro should be immediately discontinued and the condition appropriately
monitored and treated.  A daily platelet count should be obtained until it returns to normal.  If
a patient's platelet count drops to 60,000 cells/µL, heparin and aspirin should be discontinued.
If a patient's platelet count drops below 50,000 cells/µL, platelets should be transfused.

Uncontrolled Bleeding  (Specific guidelines for access site bleeding are given above under
Bleeding Precautions, Femoral Artery Access Site.)  When considering the need to transfuse
patients, the patient's intravascular volume should be assessed.  If hypovolaemic,
intravascular volume should be adequately restored with crystalloids.  In asymptomatic
patients, normovolaemic anaemia (haemoglobin 7-10 g/dL) can be well tolerated; transfusion
is not indicated unless deterioration in vital signs is seen or unless the patient develops signs
and symptoms.  In symptomatic patients (e.g., syncope, dyspnoea, postural hypotension,
tachycardia), crystalloids should be used to replace intravascular volume.  If symptoms
persist, the patient should receive transfusions with packed red blood cells or whole blood on
a unit-by-unit basis to relieve symptoms; one unit may be sufficient. Transfusion of donor
platelets has been shown to restore platelet function following ReoPro administration in
animal studies and transfusions of fresh random donor platelets have been given empirically
to restore platelet function in humans.  In the event of serious uncontrolled bleeding or the
need for emergency surgery, ReoPro should be discontinued. In the majority of patients,
bleeding time returns to 12 minutes within 12 hours. If the bleeding time remains greater than
12 minutes, 10 units of platelets may be given.  ReoPro may be displaced from endogenous
platelet receptors and subsequently bind to platelets which have been transfused.
Nevertheless, a single transfusion may be sufficient to reduce receptor blockade to 60% to
70% at which level platelet function is restored. Repeat platelet transfusions may be required
to maintain the bleeding time at or below 12 minutes.

PHARMACOLOGICAL PROPERTIES

Pharmacodynamic properties
ReoPro is the Fab fragment of the chimeric monoclonal antibody 7E3.  It is directed against
the glycoprotein (GP) IIb/IIIa (�IIbß3) receptor located on the surface of human platelets.
ReoPro inhibits platelet aggregation by preventing the binding of fibrinogen, von Willebrand
factor and other adhesive molecules to GPIIb/IIIa receptor sites on activated platelets. ReoPro
also binds to the vitronectin (�vß3) receptor found on platelets and endothelial cells. The
vitronectin receptor mediates the pro-coagulant properties of platelets and proliferative
properties of vessel wall endothelial and smooth muscle cells. Because of its dual specificity,
ReoPro more effectively blocks the burst of thrombin generation that follows platelet
activation than agents, which inhibit GPIIb/IIIa alone.
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Intravenous administration in humans of single bolus doses of ReoPro from 0.15 mg/kg to
0.30 mg/kg produced rapid dose-dependent inhibition of platelet function as measured by ex
vivo platelet aggregation in response to adenosine diphosphate (ADP) or by prolongation of
bleeding time.  At the two highest doses (0.25 and 0.30 mg/kg) at 2 hours post injection, over
80% of the GPIIb/IIIa receptors were blocked and platelet aggregation in response to 20 µM
ADP was almost abolished. The median bleeding time increased to over 30 minutes at both
doses compared with a baseline value of approximately 5 minutes.  The 80% level of receptor
blockade was selected as a target for pharmacological efficacy because animal models of
severe coronary stenosis have shown that platelet inhibition associated with this degree of
blockade prevents platelet thrombosis.

Intravenous administration in humans of a single bolus dose of 0.25 mg/kg followed by a
continuous infusion of 10 µg/min for periods of 12 to 96 hours produced sustained high-grade
GPIIb/IIIa receptor blockade (� 80%) and inhibition of platelet function (ex vivo platelet
aggregation in response to 20 µM ADP less than 20% of baseline and bleeding time greater
than 30 minutes) for the duration of the infusion in most patients. Equivalent results were
obtained when a weight adjusted infusion dose (0.125 µg/kg/min to a maximum of 10
µg/min) was used in patients up to 80 kg.  Results in patients who received the 0.25 mg/kg
bolus followed by a 5 µg/min infusion for 24 hours showed a similar initial receptor blockade
and inhibition of platelet aggregation, but the response was not maintained throughout the
infusion period.  Although low levels of GPIIb/IIIa receptor blockade are present for more
than 10 days following cessation of the infusion, platelet function typically returned to normal
over a period of 24 to 48 hours.

In clinical trials, ReoPro has demonstrated marked effects in reducing the thrombotic
complications of coronary interventions such as balloon angioplasty, atherectomy and stent
placement.  These effects were observed within hours of the intervention and sustained for 30
days in the EPIC, EPILOG, EPILOG Stent and CAPTURE trials. In the EPIC trial, which
enrolled high-risk angioplasty patients, and in the two intervention trials which enrolled
mainly high-risk angioplasty patients, EPILOG (36% low risk and 64% high risk) and
EPILOG Stent (27% low risk and 73% high risk), the infusion dose was continued for 12
hours after the procedure and the reduction in the composite endpoint of death, MI or repeat
intervention was sustained for the period of follow up: 3 years (EPIC) 1 year (EPILOG) and 6
months (EPILOG Stent), respectively. In the EPIC trial, the reduction in the composite
endpoint was derived primarily from the effect on MI and both urgent and non-urgent
revascularisations. In the EPILOG and EPILOG Stent trials, the reduction in the composite
endpoint was derived primarily from the effect on non-Q-wave MI  (identified by cardiac
enzyme increases) and urgent revascularisations.  In the CAPTURE trial in patients with
unstable angina not responding to medical therapy, ReoPro was administered as a bolus plus
infusion starting up to 24 hours before the procedure until 1 hour after completion of the
procedure. This regimen demonstrated stabilization of patients prior to angioplasty, as shown
for example by a reduction in MIs, and the reduction in thrombotic complications was
sustained at the 30-day endpoint but not at 6 months. 

Pharmacokinetic properties
Following intravenous bolus administration of ReoPro, free plasma concentrations decrease
very rapidly with an initial half-life of less than 10 minutes and a second phase half-life of
about 30 minutes, probably related to rapid binding to the platelet GPIIb/IIIa receptors.
Platelet function generally recovers over the course of 48 hours, although ReoPro remains in
the circulation for 15 days or more in a platelet-bound state.  Intravenous administration of a
0.25-mg/kg bolus dose of ReoPro followed by continuous infusion of 10 µg/min (or a weight
adjusted infusion of 0.125 µg/kg/min to a maximum of 10 µg/min) produces relatively
constant free plasma concentrations throughout the infusion.  At the termination of the
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infusion period, free plasma concentrations fall rapidly for approximately 6 hours then
decline at a slower rate.

Preclinical safety data
No remarkable findings.

PHARMACEUTICAL PARTICULARS

List of excipients
ReoPro is formulated in a buffered aqueous solution (pH 7.2) containing sodium phosphate,
dibasic, dihydrate; sodium phosphate, monobasic, monohydrate; sodium chloride and
polysorbate 80. The total sodium content is approximately 3.45 mg/mL. Trace amounts of
papain resulting from the production process may be present.

Incompatibilities
No incompatibilities have been shown with intravenous infusion fluids or commonly used
cardiovascular drugs.  Nevertheless, it is recommended that ReoPro be administered in a
separate intravenous line whenever possible and not mixed with other medications.

No incompatibilities have been observed with polyvinyl chloride bags or administration sets.

Shelf life
Three (3) years at the recommended storage temperature.

ReoPro does not contain a preservative and is for single use only.  Unused portions should be
discarded.  When intended for use by intravenous infusion, ReoPro should be used promptly
after dilution.

Special precautions for storage
ReoPro should be stored at 2 °C to 8 °C.  Do not freeze. 

Nature and contents of container
ReoPro is supplied in either 5 mL (10 mg) or 20 mL (40 mg) glass vials with rubber stoppers
and aluminium crimps protected by a plastic cap.

Instructions for use/handling
Do not shake vials. For administration instructions see above under Posology and method of
administration.

MARKETING AUTHORIZATION HOLDER

Marketing authorization holder and manufacturer:
Centocor B.V.
Einsteinweg 101
2333 CB Leiden
The Netherlands

MARKETING AUTHORIZATION NUMBERS

Product License number
PL 8563/0015 (UK)
PA 502/3/1 (ROI)
PA 502/3/2 (ROI)
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Legal Category
POM

DATE OF FIRST AUTHORIZATION  

23 March 1995 (UK)
12 July 1995 (ROI)

DATE OF APPROVAL OF THIS INFORMATION FOR THE PHYSICIAN
TEXT

18 May 1999

Distributor
Eli Lilly and Company Limited
Dextra Court, Chapel Hill,
Basingstoke RG21 5SY
England.

For medical information call (01256) 315000
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Appendix 7

Segment Scoring

The AHA classification will be used:

1 Proximal RCA
2 Mid RCA to right heart border
3 Distal RCA to crux
4 PDA
5 LMS
6 Proximal LAD before first septal
7 Mid-LAD before first diagonal
8 Distal LAD after first diagonal
9 First diagonal
10 Second Diagonal
11 Proximal Circumflex
12 First OM
13 AV circumflex
14 Lateral (distal) circumflex
15 PDA from dominant circumflex
16 
17 Posterior LV branch 



79

Appendix 8

ADDENBROOKE'S COGNITIVE
EXAMINATION

Name           :

Date of birth :

Reference no.  :                                       

      
      Years of education:   ______
           
      Date of testing:    __ / __ / __

      Tester’s name:    ______________                                                                                                                                          

All instructions to the tester are in italics. All instructions to be said aloud to the patient are
in bold non-italic print.

 
ORIENTATION

Ask the subject the following questions and score a point for each correct answer. Record all
errors. 

Q1a) What is the Year         ________ Q1b)  Where are we Country
________

Season ________   County / State
________

Date* ________   Town
________

Day ________   Hospital/building
________

Month ________   Floor/Level*
________

 *Allow an error of ± 2

                                        Total score for orientation       [Score 0 - 10] O

ATTENTION/CONCENTRATION

Q2) Tell the subject I am going to ask you to recall the names of three things.
       Say aloud: lemon, key, ball.  Then ask the subject to repeat them. Give one point for each

correct answer at first attempt only. 
If score<3 repeat all three items until the subject learns them all 

                          [0 - 3]
Maximum trials allowed = 5.

Q3) Ask the subject to take away 7 from 100. 
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1. Give one point only for the right answer (93). 
2. If the subject's answer is wrong then tell the correct answer. 
3. Ask the subject to now take away 7 from the correct answer (93).

Repeat steps 1 to 3 for a total of 5 subtractions (93, 86, 79, 72, 65). Score the total number
of correct subtractions.
If score<5 then ask the subject to Spell 'WORLD' backwards.  Score the number of
letters in the correct order, eg dlorw = 4. 
Take score of better of the two tasks.  Record errors: 

_______________________________________________         [0 - 5]
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MEMORY

Q4) Ask the subject to recall the names of the 3 things learned earlier in question 2.
Score one point for each correct answer.                                                                   [0 - 3]

Q5) Anterograde Memory: Tell the subject I will read a name and address and ask you to
repeat it when I have finished.  Now read aloud the following name and address. Score
one point for each element recalled correctly. Regardless of the score after the first trial,
repeat the instruction and the task twice in exactly the same way.  Record scores for each
of the three trials.

1st trial 2nd 3rd 5 min delay
Peter Marshall __ __ __ __ __ __ __ __ 
42 Market Street __ __ __ __ __ __ __ __ __ __ __ __
Chelmsford __ __ __ __

        Essex                __  __                     __  __                Trial 1-3     [0 - 21]
                                      /7      /7                   /7     /7              5 min delay [0 -  7]

Q6) Retrograde Memory:Score one point for each correct answer and record errors. Tell me the
full name of    the prime minister                                       _______________

                  the last prime minister               _______________    
                           the Leader of the Opposition               _______________

       the President of the United States of America  _____________     [0 - 4]

VERBAL FLUENCY

Q7) Letter: Ask the subject to: tell me all the words you can think of, but not people and
places, beginning with the letter P. Time the subject for 1 minute and record all answers in
the space provided below. Error types: perseverations and intrusions.

Q8) Category: Say: Now tell me the names of as many animals as you can, beginning with
any letter of the alphabet. Time the subject for 1 minute and record all responses in the
space provided below. Error types: perseverations and intrusions.

      P      Animals
  (start  here)    (continue)      (start here)       (continue)

Raw Score Scaled
Score

P Animal
> 17 > 21 7

14-17 17-21 6
11-13 14-16 5
8-10 11-13 4
6-7 9-10 3
4-5 7-8 2
< 4 < 7 1

Record the total number of responses. To calculate the raw score give one point for each correct
response and exclude all repetitions. Enter the scaled scores using the table shown above. 
      P            : Total response______ Raw score   ______   Scaled Score    [0 - 7] =
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      Animals  : Total response______ Raw score   ______   Scaled Score    [0 - 7] =
                        Total Scaled Score [0 - 14]
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LANGUAGE

Q9) Naming: Show the subject the following two line drawings and ask him/her to name each of
them. Record responses and errors. Give one point for each correct response. 

[0 -2]
Q10) Naming: Show the subject the following ten line drawings and ask him/her to name each of

them. Record responses and errors. Give one point for each correct response. Allow close
synonyms (e.g. tub for barrel; coronet for crown; dromedary for camel etc)

     [0 -10]

Q11) Comprehension (one-stage): Ask the subject to please obey the following simple
commands. 

� point to the door
� point to the ceiling                                                   [0 - 2]

Show the subject the following instruction and ask him/her to read this aloud and obey it. 

CLOSE YOUR EYES
Score one point if performed correctly.                   [0 - 1]
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Q12) Comprehension (3-stages): Give the subject a piece of paper and tell him to take this
paper in your hands.  Fold it in half.  Then put the paper on the floor.
Score one point for each correctly performed step.         [0 - 3]
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Q13) Comprehension (complex grammar): Ask the subject to please obey the following
commands.

� point to the ceiling then the door
� point to the door after touching the bed/desk

     Score one point for each correctly performed command.     [0 - 2]

Q14) Repetition (single words): Ask the subject to repeat each of these words after me. Score
one point for each correct repetition. Allow only one repetition.

� brown
� conversation   

 � articulate                                                                           [0 - 3]

Q15) Repetition (phrases): Ask the subject to repeat each of these phrases after me. Allow only
one repetition.

� No ifs, ands, or buts                                                              [0 - 1]
� The orchestra played and the audience applauded                                      [0 - 1]

Q16) Reading (regular): Ask the subject to read each of these words aloud and show him/her
the following five words.

� shed
� wipe
� board
� flame
� bridge

  Score one point only if all five words are read correct.                                                      [0 - 1]

Q17) Reading (irregular): Ask the subject to read each of these words aloud and show him/her
the following five words.

� sew
� pint
� soot
� dough
� height

  Score one point only if all five words are read correct.                                                      [0 - 1]

Q18) Writing: Ask the subject to make up a sentence and write it down in the space below. If
stuck suggest a topic e.g. weather, journey. Score one point if the sentence has a correct
subject and verb and is meaningful. 

______________________________________________________________________
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         ______________________________________________________________________

                              [0 - 1]
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Q19) Now to check delayed recall ask the subject Can you tell me the name and address that I
told you and that you practised at the beginning of the test. Record points, scores and
errors as for question 5 in the space provided in question 5 on page 1.

VISUOSPATIAL ABILITIES

Q20) overlapping pentagons: Show the subject the following figure and ask him/her to copy this
diagram in the space provided next to it.

Score one point if copied correct.    [0 -1]

Q21) Wire cube: Show the subject the following figure and ask him/her to copy this diagram in
the       space provided next to it.

 

Score one point if copied correct.    [0 -1]

Q22) Clock: Ask the subject to draw a clock-face with numbers and the hands at ten past five.
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Score one point each, for correct circle, numbering of the clock-face and position of the hands. 
                                                                                                                                           [0 - 3]

CHECK: Have you tested and recorded the delayed recall for name and address in Q 5 on page
1?

OVERALL SCORES MMSE***   =       /30
ACE**        = /100

VLOM-RATIO : V
+

SL*

If < 2.2: FTD = =  
If > 3.2: AD O

+
M

***Sum of scores entered in the shaded boxes. ** Sum of scores entered in all boxes. *Sum of
scores entered in all boxes form Q9 to Q18 = SL
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