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2. Study synopsis

Title of the study: A
The IONA study. The Impact of Nicorandil in-Angina - - — <o v e e e e

Investigators:

Principal Investigator: _

Study Centre(s):

226 Centres in UK 78 Hospital 148 General Practice

The study was co-ordinated by the University of Glasgow (Robertson Centre for Biostatistics and the
Clinical Research Céntre, Western Infirmary, Glasgow). The protocol stated that monitoring of the study
sites would be carried out by the Nottingham Clinical Trial Data Centre (NCTDC), Queen’s Medical
Centre, University Hospital, Nottingham. Under amendment 2 to the protocol, the monitoring was
performed by the CRO, Ingenix International. Subjects were seen in the investigators' clinics in hospitals
throughout the UK, and under the terms of protocol amendment 2, in GP practices throughout the UK.

Publication (Reference):
The IONA Study Group. Effect of nicorandil on coronary events in patients with stable angina: The
Impact of Nicorandil in Angina (IONA) randomised trial. Lancet 2002; 359: 1269-75

Study Period (years): 3.25 (May 1998 to Aug 2001) Clinical Phase: 4

Objectives:

The objective of this trial was to examine the hypothesis that nicorandil, at a target dose of 20mg t wice
daily, would reduce the combined endpoints of CHD death, non-fatal myocardial infarction or unplanned
cardiac hospitalisation, in subjects with angina of effort.

Methodology:

A multi-centre, randomised, double-blind, placebo-controlled design was used. Subjects satisfying the
inclusion and exclusion criteria were randomised in a 1:1 ratio to receive placebo or nicorandil 10mg bd.,
increasing to 20mg bd. after two weeks. Patients intolerant of the 10mg bd. dose (or matching placebo)
had the study medication discontinued. During the follow-up period subjects were seen 4 monthly for
clinic visits. Recruitment was expected to take 2 years. The study was planned to continue until a target
number of patient-years of follow-up was achieved or until 3 years had passed from the date of the first
randomisation, unless early termination was recommended due to overwhelming evidence of benefit or
because of evidence of harm.

Number of Subjects:

5126 patients were randomised into the study, 2550 from hospital centres and 2576 from general practice.
2565 patients were randomised to receive nicorandil and 2561 were randomised to receive placebo.
Patients had an average age of 67 years and 76% of the patients were male. 96% of the patients included
had evidence of coronary heart disease on a previous angiogram. 60% of the patients were former smokers
and 16% were current smokers. Only 8% of patients were diabetic, which is low for a population with
angina but explained by the exclusion of any patient taking a sulphonylurea.

Patients in the two treatment groups were comparable in terms of demographics and cardiovascular risk
factors — see table below.
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Demographics and CV risk factors
“Nicorandil Placebo
Male 76% 76%
Mean Age - years - 67 67
Mean BMI 28 28
Mean BP mm Hg 138/79 138/79
Smokers (ex-smokers) 16% (61%) 17% (59%)
Diabetic 8% 9%
Hypertensive 4™ 46%
Previous MI 66% 66%
Previous CABG 2% 23%
Previous PTCA 14% 15%
Previous Stroke 5% 5% _ -
Previous LVD %% 8% -

Diagnesis and criteria for inclusion:

The planned study population was 5000 patients, men aged >45 years and women aged >55 years, with
angina of effort and determined to be at higher than average risk of cardiovascular critical events. Newly
diagnosed patients were permitted as long as their angina was stable. Subjects were not allowed to be
scheduled for, or require, a coronary artery revascularisation procedure at the time of randomisation.
Inclusion criteria

Patients had to satisfy all of the following criteria:

e Patients must provide written informed consent prior to their inclusion in the study.

e Men (aged >45 years) or women (aged >55 years)

e Evidence of stable angina of effort (one or more episodes of angina or use of GTN tablet or spray) for
symptomatic relief at least once per week. This inclusion criteria was changed under amendment 1 of the
protocol to read “Patients with evidence of angina of effort for whom further medical treatment may be
appropriate”.

¢ Need for regular treatment with one or more ord symptomatic anti-anginal medications (e.g.
long acting nitrate formulation, beta blocker, calcium channel blocker )

o  The patient must satisfy at least one of (A), (B) or (C)

(A) Previous MI

(B) Previous CABG

©) CHD proven by angiography or a documented positive exercise test (2 lmm ST depression) in
the previous two years, and at least one of the following:

(Ci) LVHonECG (tall R in aVL, Svl + Rv6 > 35mm, lateral T inversion)

(Cii)  Evidence of left ventricular dysfunction (EF <45% or EDD >5.5cm)

(Ciii) Age265 years

iv) Diabetes (Types I or II)

(Cv) Hpypertension (treated and/or SBP >160 or DBP >95)

(Cvi) Documented evidence of other vascular disease (stroke, hospitalised TIA, PVD)
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Exclwsion Criteria

Patients were excluded for any of the following reasons

o  Pregnancy or lactation I T TR e
e Legal incapacity or limited legal capacity

e  Participation in another clinical study within the past 30 days

*  Presence of contra-indications to the study medication(s)

e Known drug or alcohol abuse .

¢  Uncontrolled cardiac failure or arrhythmias

e Unstable angina, CABG or MI in the previous three months

e PTCA in the previous six months o

e  Treatment with sulphonylureas such as chlorpropamide, glibenclamide, gliclazide or tolbutamide.
» The presence of other disease that in the investigator’s opinion would reduce the patient’s life
expectancy or influence significantly their cardiovascular condition.

e  Current treatment with nicorandil.

Uncontrolled hypertension (SBP >180 or DBP >110mmHg)

Test Product, dose, mode of administration: B
Nicorandil, orally, 10mg bd., increasing to 20mg bd. after two weeks. Patients intolerant of the 10mg bd.

dose had the study medication discontinued.

Duration of treatment:

The target total number of patient years of randomised follow-up was 8750 years (average 21 months
per/patient). It was expected that minimum treatment/fotlow-up for each patient would be 12 months. The
maximum follow-up would be 36 months.

The average duration of follow up of the patients was 1.6 years and was similar in both treatment groups.
Slightly in excess of 11% of patients withdrew from study medication at or before 2 weeks. By the end of
the study nearly 40% of patients in the nicorandil treatment group and over 30% of the patients in the
placebo treatment group had withdrawn from study drug. All patients were followed up until the end of the

study.
Percentage of Patients Discontinued from study drug
Nicorandil Placebo
2 Weeks 16.1 6.4
8 Weeks 22.1 12
6 Months 29.6 19.5
End of Study 39.1 31.6

Reference therapy, dose, mode of administration:
Matching placebo, orally, "10mg" bd., increasing to "20mg" bd. after two weeks. Patients intolerant of the
10mg bd. dose had the study medication discontinued.

Criteria for evaluation:

Efficacy:

The primary endpoint of the study was the combined events of CHD death, non-fatal myocardial infarction
or unpianned hospitalisation for chest pain.

The secondary endpoint was CHD death or non-fatal myocardial infarction.

-
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Criteria for evaluation (cont.):

Safety:

Safety was to be evaluated throughout the study by assessment of serious adverse events.and reasons. for *
cessation of randomised therapy.

Other assessments:

Prospective analyses of healthcare resource utilisation were to be performed. This was to be achieved
through the assessment of hospitalisation data.

Statistical Methods:

Outcomes studied included the Primary and Secondary endpoint as well as mortality as a combined
outcome and split by mode of death, all cardiovascular events, cardiovascular hospitalisation, cerebro-
vascular events and all hospitalisations.

All endpoints were evaluated on an intention to treat basis. All clinical outcomes were analysed on a
survival basis. The outcome was taken as the time to first occurrence of the event of interest or the end of
study follow-up, whichever came first. The date of occurrence of silent myocardial infarction was taken to
be the midpoint between the dates of the diagnostic ECG and the previous ECG. Treatment groups were
compared on the basis of the log-rank test. Risk reductions and 95% CI's were calculated from the Cox
proportional hazards model with treatment fitted as the only co-variate. These analyses were repeated, -
adjusting for the following covariates: age; sex; history of MI; history of CABG; history of hypertension;
history of diabetes; LVH on ECG; evidence of LVD and smoking status (as evaluated at baseline).
Changes in blood pressure were compared by Student’s two-sample ¢ test with associated 95% CI.

[t was estimated that a study of 5000 patients and a primary event rate of 13%, would give 95% power
(significance level 5%) to identify a 25% reduction in the primary event rate (80% power to pick up a 20%
reduction). Similarly an event rate of 8% was anticipated for the Secondary endpoint which would yield
80% power to pick up a 25% risk reduction.

Clinical outcomes were sought on all patients until death, study closedown, or withdrawal of informed
consent for follow-up, whichever came first. For patients lost to follow-up, events were censored at the last
visit.

The data and Safety monitoring committee used a value of p<0-001 for all-cause mortality as a guideline
for stopping the trial early if there was overwhelming evidence of benefit.

Results

Efficacy:

The combined endpoints of CHD death, non-fatal MI or hospital admission for cardiac chest pain showed
a 17% reduction in the nicorandil group which was statistically significant (HR: 0-83, (0-72-0-97),
p=0.014). Such a marked reduction in these events is of clear clinical significance. The benefit shown
appeared to start early with a divergence between the two treatment groups appearing almost immediately
and increasing over time.

There was no statistically significant difference in the rate of the secondary endpoint—coronary heart
disease death or non-fatal myocardial infarction, between the nicorandil group and the placebo group
(HR: 0-79 (0-61-1-02), p=0-068). The distributions of patients with non-fatal coronary events are given in
the table below. There were fewer events in the nicorandil group in all sub-categories. Exploratory
analyses on additional composite endpoints were carried out. Acute coronary syndromes and all
cardiovascular events were significantly less common on nicorandil than placebo. All-cause mortality was
not significantly different between the groups. There was a similar number of cerebrovascular events and
non-cardiovascular deaths on nicorandil as on placebo.

-
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Nicorandil | Placebo Hazard p
. (0=2565) | . (n=2561) f Ratio_._ {. .. ... ..} .| .

' (95% CI)
Component events
CHD death 60 73 - -
Non-fatal MI 56 72 - -
Unstable angina 56 73 - -
Definite angina 115 127 - -
Presumed angina 126 152 - -
Stroke or Hospital admission for TIA 37 40 - -
Compoeosite Events
CHD death, non-fatal MI or hospital 337 398 0.83 0.014
admission for chest pain
CHD death or non-fatal Ml 107 134 0.79 0.068
CHD death, non-fatal MI or unstable 156 195 0.79 0.028 -
angina -
All cardiovascular events 378 436 0.86 0.027
All cause Mortality 111 129 0.85 0.222

Results

afe
This study was conducted with the minimum of interventions and deviations from normal clinical care. No
routine laboratory tests were requested as part of the main study.
This study confirmed the significant incidence of headache that occurs at the start of treatment with
nicorandil. 81 patients withdrew from treatment in the placebo group compared with 364 in the nicorandil
group for headache alone.
All serious adverse events were collected and analysed. In total there were 4320 SAEs, 2162 in the
nicorandil group and 2158 in the placebo group. Overall, the incidence of serious adverse events is similar
in the two groups. In the placebo-treated group, 375 patients withdrew because of adverse events other
than headache compared with 342 in the nicorandil treated group.
The notable differences between the two groups are a reduction in cardiovascular events and an increase in
gastrointestinal events in the patients treated with nicorandil compared to placebo. In particular, there were
13 cases of rectal bleeding in the nicorandil treated group compared with only 2 cases in the placebo
treated group. An increase in diverticular disease in the nicorandil treated group also contributed to the
overall increase in gastrointestinal SAEs in the nicorandil treated group with 20 cases compared with 5 in
the placebo treated group.
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Serious Adverse Events by body system by event rate in nicorandil group
Rate = the number of events per thousand person years of follow-up
Body system Nicorandil Placebo

Subjects | events rate* subjects | events rate*
Myo endo pericardial & valve disorder 435 618 150.04 503 782 191.33
Operations & procedures 292 370 89.83 290 356 87.10
Gastro-intestinal system disorders 163 194 47.10 110 132 3230
Cardiovascular disorders, general 117 136 33.02 ‘ 133 153 3743
Neoplasm ‘ 93 135 32.77 88 120 29.36
Respiratory system disorders 86 109 26.46 68 85 20.80
Musculo-skeletal system disorders 76 84 20.39 64 66 16.15
Vascular (extracardiac) disorders 76 83 20.15 75 86 21.04
Heart rate and rhythm disorders 56 67 16.27 50 55 13.46
Urinary system disorders 45 50 12.14 47 59 14.44
Vision disorders 43 46 11.17 26 31 7.58
Metabolic and nutritional disorders 42 45 10.92 24 24 5.87
Central and periph nery syst disorders 29 36 8.74 29 30 7.34
Body as a whole - general disorders ‘ 32 32 7.77 35 37 9.05
Skin and appendages disorders 25 25 6.07 15 15 3.67
Liver and biliary system disorders 14 19 4.61 19 27 6.61
Reproductive disorders male 16 18 4.37 10 10 2.45
Psychiatric disorders 15 16 3.88 12 13 3.18
Resistance mechanism disorders 15 15 3.64 11 i1 2.69
Red blood cell disorders 12 14 3.40 11 18 4.40
Neonatal and infancy disorders 13 14 3.40 8 8 1.96
Application site disorders 12 12 291 13 13 3.18
Platelet, bleeding & clotting disorder 9 9 2.18 10 10 2.45
Unknown 7 7 1.70 7 7 1.71
Hearing and vestibular disorders 3 4 0.97 5 5 1.22
Reproductive disorders female 2 2 0.49 4 4 0.98
Endocrine disorders 2 2 0.49 0 0 0.00
WBC and reticulo-endo sys disorders 0 0 0.00 1 1 0.24
Total 1135 2162 | 524.88 | 1128 2158 | 527.99

Conclusions: - . .

This large double-blind, randomised, controlled outcome trial has demonstrated that nicorandit reduces
cardiovascular events in patients with angina.

- The IONA study showed that nicorandil reduced the combined event rates of cardiovascular death, Ml
and hospitalisation for chest pain (RRR=17%) compared with placebo (p=0.014).

- The rate of acute coronary syndromes was reduced (RRR 21% p=0.028)

- There is evidence that the rate of gastrointestinal events may be increased with nicorandil, particulérly
rectal bleeding and possibly the expression of diverticular disease.

Date: November 2002
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4. LIST OF ABBREVIATIONS AND DEFINITION OF TERMS

ACE
ACIP

ASIST
ATP
aVL

BMI
BP

CABG
CCSF
CE
CHD
CI
CIOMS
CRF
CRO
cv

cv
DBP
ECG
EDD
EF
GCP
GMP
GP

GP Ib / Ila

GIN
HR
HR
IEC

Angiotensin converting enzyme

Asymptomatic Cardiac Ischaemia Pilot stady =~

Adverse event

Angiotensin II

Atenolol Silent Ischaemia Study

Adenosine tri-phosphate

Augmented limb lead on the ECG relating to the left arm

Twice a day

Body mass index (weight in kilos x square of height in metres)

Blood pressure

Beats per minute

Coronary artery by-pass grafting

Canadian Cardiovascular Society Functional classification of angina score
Critical Event (e.g. Critical Event Committee)

Coronary heart disease

Confidence interval (e.g. 95% CI = 95% confidence interval)

Council for International Organizations of Medical Sciences

Case report form

Clinical Research Organisation

Cardiovascular

Curriculum vitae

Diastolic blood pressure

Electrocardiogram (usually 12 lead)

End diastolic ventricular diameter (high values in ventricular dysfunction)
Ejection fraction (usually given as % of predicted value)

Good clinical practice

Good manufacturing practice

General practitioner (family doctor)

Glycoprotein receptor on surface of platelet important in platelet adhesion
Glyceryl tri- nitrate

Hazard Ratio (usually calculated by the Cox proportional hazards method)
Heart rate

Independent Ethics Committee (similar to IRB)

11
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IONA
IR

IRB
LREC
LVD
LVH
Ml
MREC
NCTDC
NHS
PTCA
PVC
PVD
QA

R

RRR
Rv6
SAE
SBP

SD

SPC

ST

Svi

T

TIA
TIBET
UK
WHO
WHO-ART
WOSCOPS

Impact Of Nicorandil in Angina study

Incidence rate

Institutional Review Board (similar to TEC).

Local Research Ethics Committee

Left ventricular dystrophy

Left ventricular hypertrophy

Myocardial infarction

Multicentre Research Ethics Committee

Nottingham Clinical Trials Data Centre .

National health Service (United Kingdom publicly funded health service)
Percutaneous transarterial coronary angioplasty

Polyvinyl chloride

Peripheral vascular disease

Quality assurance

R wave on ECG recording (e.g. tall R wave suggesting LVH)

Relative risk reduction (difference in risk rates as a % of risk rate on placebo)
Measurement made from ECG (e.g. Svl + Rv6 > 35mm suggests LVH)
Serious adverse event

Systolic blood pressure

Standard deviation

Summary of product characteristics

Part of ECG wave form (ST depression may suggest cardiac ischaemia)
Measurement made from ECG (e.g. Svl + Rv6 > 35mm suggests LVH)
T wave on ECG recording (e.g. lateral T wave inversions suggests LVH)
Transient ischaemic attack

Total Ischaemic Burden European Trial

United Kingdom of Great Britain and Northern Ireland

World Health Organisation

World Health Organisation - Adverse Reaction Terminology

West of Scotland Pravastatin Study

12
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5. ETHICS

5.1 INDEPENDENT ETHICS COMMITTEE (INSTITUTIONAL REVIEW BOARD
EQUIVALENT). -

The study protocol and all major amendments were approved by Independent Ethics
Committees (IECs) and by the regulatory authorities, according to English and Scottish law.
The study protocol and all amendments were reviewed by the Scottish MREC, Deaconess
House, Edinburgh EH8 9RS

The protocol and amendments were also reviewed by the
LRECs responsible for each of the study’s centres.

A list of all IECs comsulted is given in appendix 16.1.3.

5.2 ETHICAL CONDUCT OF THE STUDY

The study was performed in accordance with the Declaration of Helsinki (revised version of
Somerset West, Republic of South Africa, 1996). :

5.3 PATIENT INFORMATION AND CONSENT

Prior to inclusion all subjects had to give their informed consent verbally as well as in
writing. They were informed about the aims, procedures, potential benefits and hazards when
participating in the study. Procedures varied at different centres but consent was generally
obtained at a screening visit prior to the randomisation visit at which telephone randomisation
to treatment was carried out.

Examples of the written patient information and a sample patient consent form are provided
in appendix 16.1.3.

6. INVESTIGATORS AND STUDY ADMINISTRATIVE STRUCTURE

The administrative structure of the study (principal investigator, coordinating investigator,
steering committee, administration, monitoring and evaluation committees, institutions,
statistician, contract research organisations (CROs), clinical trial supply management) were

as follows :

Scientific steering committee - Voting members

Scientific steering committee - Sponsor representatives (non voting)

13
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Critical events committee

Data and safety monitoring committee

Statistical and data centre - Robertson Centre for Biostatistics, University of Glasgow

Writing Committee

Study monitoring - Ingenix Pharmaceutical Services

See appendix 16.1.4 for a list of the principal investigators with their affiliations.

The signatures of the principal or coordinating investigators, as required by regulatory
authorities, are included in appendix 16.1.5.

7. INTRODUCTION

Angina pectoris is important not only as a cause of disability in itself, but also because it is a
potential marker for coronary heart disease (CHD). The prevalence of angina is difficult to
assess but may vary from 2.3% to 5.1 % in men aged 40 to 59 years'). There are about 8
new cases per 10,000 of the population presenting to the NHS every year'®, approximately
half of whom attend their General Practitioner first. The average age of presentation 1s 60
years in men and 67 years in womer”.

Although there has been a decline in CHD in most of the Western countries over the past 15
years, there is still significant morbidity and mortality associated with it. One in eight deaths
world-wide and one in four in the UK are attributable to CHD, such that, in 1995 there were
133,000 deaths in England and Wales from this cause™”. About one quarter of patients
presenting with their first myocardial infarct have a preceding history of angina.

The effect of medical treatment on prognosis in angina is uncertain. No large scale clinical
trials of specific anti-anginal agents have been carried out, although aspirin has been shown
to improve outcome and there is evidence that lipid-lowering agents (statins) are effective.
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Nicorandil has been marketed in Japan since 1984 and is currently licenced in the UK, where
it is indicated for the prevention and long-term treatment of chronic angina pectoris. Antt
anginal efficacy and safety comparable to conventional oral nitrates, beta-blockers and
calcium antagonists has been-demonstrated in double blind randomised:studies.” : '

Nicorandil is a nicotinamide ester with potassium channel opening properties. The nitrate
component of the ester imparts additional properties characteristic of that class of therapeutic
agent.

The consequent dual mechanism of action leads to relaxation of both arterial and venous
smooth muscle. The potassium channel opening activity is responsible for dilatation of
peripheral and coronary resistance arterioles. The nitrate component dilates systemic veins
and epicardial coronary arteries. Nicorandil consequently increases coronary blood flow and
reduces both cardiac pre- and after-load.” The cellular hypoxia that leads to angina and to
disturbed myocardial function is thus reduced or abolished.

During ischaemia leading to cellular hypoxia, the decreased cytoplasmic ATP level induces a
significantly increased efflux of potassium through the ATP dependent potassium channels.
The resulting hyperpolarisation leads to electrical and contractile shut down of cells in the
ischaemic area®. ATP is conserved, maintaining cellular integrity through the preservation of
vital, intracellular metabolic functions. This may represent a natural myocardial protective
mechanism'”.

Cardioprotective properties have been demonstrated in animal models of myocardial
infarction. The role of potassium channels in this form of protection has been demonstrated
during studies utilising the technique of ischaemic preconditioning®*®). The mechanisms
involved in ischaemic preconditioning may also explain the clinical effects seen following
sequential coronary artery occlusions during PTCA procedures and the clinical phenomena of
warmrup angina and myocardial stunning!!%!D. A recent pilot study has demonstrated a
reduction in the incidence of supraventricular and ventricular tachycardias in patients with
unstable angina taking nicorandil, compared to placebo. A reduction in transient myocardial
ischaemia was also shown(!?).

The aims of this study are to show that cardiovascular events can be reduced in the target
population using nicorandil therapy without increasing the rate of other serious adverse
events. The study is designed to be able to detect a 25% reduction, with 90% power, in the
primary endpoint of CHD death, non-fatal MI or unplanned hospitalisation for chest pain.
Such a reduction would clearly represent an important improvement in the prognosis of
patients with angina.

Subjects at very high risk are likely to be candidates for revascularisation; those who have
been stable but whose angina is worsening would be difficult to randomise to placebo on top
of their current medication. This leaves subjects with chronic stable angina and those who
have newly been diagnosed with angina but not requiring intervention (a higher risk group)
as the candidates for this study.
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8. STUDY OBJECTIVES

The objective of this trial is to test the hypothesis that nicorandil, with a target dose of 20mg
twice daily, will reduce the combined endpoints of CHD death, non- fatal myocardial -
infarction or unplanned cardiac hospitalisation, in subjects with angina of effort. The study
objectives were therefore:

e To assess the safety and efficacy of oral nicorandil administered at a target dose of
20mg twice daily concomitantly with standard therapy in patients with angina of
effort.

The primary hypothesis to be tested was:

e That nicorandil will reduce the incidence of the primary combined endpoint of CHD
death, non-fatal myocardial infarction or unplanned hospitalisation for cardiac chest
pain, in subjects with angina of effort.

The secondary endpoint to be evaluated was:

e That nicorandil will reduce the incidence of the secondary combined endpoint of
CHD death or non-fatal myocardial infarction.

Other endpoints which were to be evaluated were:

e Mortality as a combined outcome and split by mode of death, all cardiovascular
events (cardiovascular mortality, non-fatal MI, non-fatal stroke, hospitalised TIA,
unplanned hospitalisation for chest pain), cardiovascular hospitalisation,
cerebrovascular events (fatal and non-fatal stroke or hospitalised TIA), ail
hospitalisations and worsening of anginal status.

9.  INVESTIGATIONAL PLAN
9.1 OVERALL STUDY DESIGN AND PLAN - DESCRIPTION

The study was a randomised double-blind trial of nicorandil versus placebo in addition to
standard antranginal therapy. At recruitment, subjects were required to have angina of effort
which could be recently diagnosed or chronic.

There was a two week titration period - study medication was initiated as nicorandil 10mg bd
or matching placebo. Patients clearly intolerant of this dose and showing no evidence of
symptom remission were withdrawn from the study. All randomised patients were followed
until the end of the study.

After two weeks the dose was increased to nicorandil 20mg bd or matching placebo. Patients
persistently intolerant of the higher dose were permitted to have their dose reduced to 10mg
bd, and remained on this dose for the duration of their participation in the study. Patients
satisfactorily established on the 20 mg bd were not expected to require a subsequent dose
reduction unless there was a significant change in their clinical status. Such reductions were
permitted, but the investigator had to document clearly the reasons for the action and was
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required to consider carefully if the precipitating event could be defined as serious. Patients
whose dose was reduced were to be maintained on the lower dose until the end of their
participation in the study.

Standard anti-anginal therapy was not specified but was required to be optimal therapy for the

individual patient, as judged by the investigator.

It was planned that the study would take three years to complete. It was envisaged that there
would be a two year recruitment period and a follow-up period of one year. It was planned
that all patients would finish the study at approximately the same time, but after a varying
individual study duration. The target total number of patient years of randomised follow-up
was 8750 years (average 21 months per/patient). It was expected that minimum follow-up
for each patient would be 12 months and that the maximum follow-up would be 36 months.
The study was planned to continue until the target number of patient-years of follow-up was
achieved or until 3 years had passed from the date of the first randomisation, unless early
termination was recommended due to overwhelming evidence of benefit or because of
evidence of harm.

The schedule of study procedures is summarised in the following table:

IONA study visits and assessments

Procedure Screening Phase/ | Double-Blind Treatment Visits During End of
Randomisation Each Year of Study Study
4 month 8 month 12 month Final
Record sex and date of birth X
Document positive cardiac X
investigations
Full Informed Consent X
Medical History X
Angina Classification X X X X X
Concomitant Medication X X X X X
Height®, Weight; BP, HR X X
Smoking information X
12-Lead ECG X X X
Medication Dispensed xX° X X X
Patient Compliance X X X X
30ml biood sample obtained X
Inclusion/Exclusion Checks X
Randomisation X
Assessment for SAE X X X X
* Height measured during screening assessment only.
® 10mg bd nicorandil or matching placebo, increasing to 20mg bd or matching placebo after two weeks.
A copy of the protocol and amendments is included as appendix 16.1.1.
A sample case report form (unique pages only) is included as appendix 16.1.2.
17
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9.2 DISCUSSION OF STUDY DESIGN, INCLUDING THE CHOICE OF CONTROL
GROUPS

Clinical trials designed to investigate. secondary (and primary) prevention of cardiovascular
endpoints all have a number of features in common: double blind, placebo controlled, parallel
group design, use of the licensed, marketed dose of the study drug, large sample size, powered to
demonstrate a significant difference in abs olute risk for a composite endpoint (cardiovascular
death, major cardiovascular event/intervention), long-term follow up (patients recruited early in
the study followed up for longer than those recruited late), results analysed by survival analysis
(Kaplan Meier method), steering, endpoint and safety monitoring committee structure. The
IONA study had all of these features. Indeed it was designed in the light of experience with
earlier studies carried out in Scotland (e.g. WOSCOPS). Thus the IONA study applied tried and
tested cardiac event prevention methodology, as used previously to demonstrate effects of lipid
lowering agents, to the demonstration of similar effects of the novel anti-anginal agent,
nicorandil.

9.3 SELECTION OF STUDY POPULATION

It was planned that a total of 5000 subjects would be randomised in equal numbers to nicorandil
or placebo, with recruitment from trial centres to be established in major hospitals in the U.K. It
was anticipated that up to 100 centres would be required. As the study progressed it becaine clear-
that GP centres would also be required if an adequate sample of angina patients was to be
recruited in the planned time frame. As a result over 100 GP centres contributed patients to the
study.

In addition to the usual opportunistic routes of patient identification, listings of patients who had
suffered myocardial infarcts or undergone coronary artery bypass grafting were screened in order
to identify suitable subjects.

9.3.1 INCLUSION CRITERIA

To be included in the IONA study patients had to satisfy all of the following criteria:
o Patients had to provide written informed consent prior to their inclusion in the study.
e Men (aged > 45 years) or women (aged > 55 years)
¢ Evidence of stable angina of effort (one or more episodes of angina or use of GTN tablet
or spray) for symptomatic relief at least once per week
e Need for regular treatment with one or more oral symptomatic ant+ anginal medications
(e.g. long acting nitrate formulation, beta blocker, calcium channel bloc ker )
The patient had to satisfy at least one of (A), (B) or (C)
A : Previous MI
B : Previous CABG
C : CHD proven by angiography or a documented positive exercise test (2 lmm ST
depression) in the previous two years, and at least one of the following:

(Ci) LVH on ECG (tall R in aVL, Svl + Rv6 > 35mm, lateral T inversion)
(Ci)  Evidence of left ventricular dysfunction (EF £45% or EDD > 5.5cm)
(Ciii) Age 265 years
(Civ) Diabetes (Types I or II)
(Cv) . Hypertension (treated and/or SBP > 160 or DBP > 95)
(Cvi) Documented evidence of other vascular disease

(stroke, hospitalised for a TIA, PVD)
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9.3.2 EXCLUSION CRITERIA

Patients were excluded if any of the following applied:

Pregnancy or lactation

Legal incapacity or limited legal capacity

Participation in another clinical study within the past 30 days

Presence of contra-indications to the study medication(s)

Known drug or alcohol abuse

Uncontrolled cardiac failure or arrhythmias

Unstable angina, CABG or MI in the previous three months

PTCA in the previous six months o

Treatment with sulphonylureas such as chlorpropamide, glibenclamide, gliclazide or
tolbutamide. This group of anti-diabetic drugs block potassium channel opening and
may antagonise those effects of nicorandil specific to this action.

The presence of other disease that in the investigator’s opinion would reduce the
patient’s life expectancy or influence significantly their cardiovascular condition.
Current treatment with nicorandil.

Uncontrolled hypertension (SBP >180 or DBP >110mmHg)

The entry criteria reflected a/ the safety warnings and side effects listed in the SPC for
nicorandil, b/ the need to exclude patients whose medical condition was unstable (e.g. recent
cardiovascular event) and ¢/ patients on treatments which might antagonise or confound the
proposed therapeutic benefit of nicorandil being studied.

9.3.3 REMOVAL OF PATIENTS FROM THERAPY OR ASSESSMENT

All permanent withdrawals from study medication were documented on a ‘Withdrawal from
Study Medication’ form, whether associated with an adverse event or not. The reason for
withdrawal was recorded. Patients withdrawn from study medication were followed-up until
study completion to permit recording of SAE data.

Any subject who experienced an adverse event could have been withdrawn at any time from
the study at the discretion of the investigator. If a subject was withdrawn wholly or in part
because of an adverse event, the appropriate ‘Permanent Withdrawal from Study Medication’
form had to be completed. SAEs resulting in withdrawal were also to be documented on
SAE forms.

Unless there was a medical reason to the contrary, patients experiencing a non-fatal study
critical event were continued on randomised therapy.

9.4 TREATMENTS

9.4.1 TREATMENTS ADMINISTERED

Dosage and administration of study medication :
The doses and regimens of nicorandil used for the IONA study were the licensed doses
administered according to the SPC.
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Patients were informed by the investigator how to take their medication and the investigator
ensured that the instructions were understood by the patient.

At each visit, the patients received a pack containing‘fhe Vstu;iy medication. They were
requested to take one tablet twice a day - morning and evening.

The maximum dose was 40 mg (20mg + 20mg) of nicorandil or matching placebo per day.
The highest dose tolerated during the titration period was used for the whole trial period
unless subsequent events precluded this.

The investigators increased the dose according to the schedule, unless a justifiable clinical
decision was made to not do so.

Investigators were allowed to decrease the dose in case of an adverse event which, in the
opinion of the investigator, required a dose reduction. However, an adjustment of the dose of
the concomitant anti-anginal treatment (standard) was required to be taken into consideration
before changing the dose of the study medication.

If the patient did not tolerate the study medication (10mg bd) during the first two weeks of
the administration, they were withdrawn. Patients who were withdrawn for this reason were
followed up for the recording of SAEs until the end of the study.

If it was not possible to increase the dosage after the first two weeks, the patient remained on
10 mg twice a day for the rest of the study.

At the end of the trial the study medication was to be discontinued. The option to continue
with prescribed medication was at the investigator’s discretion.

All unused medication was returned to the study site. An entry was made in the CRF if the
Investigator suspected or confirmed a failure in patient compliance. The patient was
permitted to continue in the study if the Investigator believed that the patient would
subsequently comply, following explanation and advice.

Blinding - Manufacture of the study medication

The study medication was manufactured at the GMP compliant manufacturing facility used
to produce the marketed product _ The clinical trial
supplies were manufactured in production runs separated in time and routing from the regular
commercial production. The formulation of the active product was identical to that of the
marketed product. The placebo omitted the nicorandil component but was made to taste
bitter because nicorandil is bitter. Primary packaging was carried out b

using blister packaging material identical to that used for the marketed product except that the
foil was not overprinted (necessary to ensure the double blind). The tablets were sealed into
desiccant containing, channelled PVC / aluminium blister packs. Each pack contained 10
tablets — corresponding to five day’s supply.

Bulk blister packaged product was shipped to ||| GG
* for secondary packaging in patient treatment packs.

The patient treatment pack identification codes were generated by
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the company responsible for the adaptive
telephone randomisation procedure. Medication was prepared in instalments as dictated by
recruitment rate, production and dlstnbunon capacxty and materials expiry date constraints.

To minimise storage and shelf hfe problems w1th the study medication, drug supplies were
delivered to sites on the basis of predicted need (modelled by the ﬂ computer
randomisation system). At each site there was an initial supply sufficient for ten patients.

When a patient was enrolled into the study, the investigator telephoned ith the
information about the patient and received a treatment code number according to the packs
already supplied to the centre. The relevant pack was then dispensed. This process was
repeated each time a medication pack was dispensed. logged the supplies that
were distributed and dispensed and initiated the re-supply from Each active site
received a monthly report from [l and the Robertson Centre. Sites were re-supplied

unless a veto was received from that site (new stock not needed due to dropouts or
withdrawals).

Storage and accountability of study medication

The study medication was to be stored at the study site, safely and separately from other
drugs. A warning was issued that it was not to be exposed to direct sunlight or to the warmth
given off by heaters.

The investigator (or pharmacist/individual, who was designated by the investigator)
maintained records of the delivery of the study medication © the trial site, the inventory at
the site, the use by each subject and the return to the sponsor.

Ongoing return of all unused study medication to [JJjwas permitted, but destruction at the
study site was preferred.

Patient medication codes were retained at and at the |||

. Investigators had 24 hour access to
9.4.2 IDENTITY OF INVESTIGATIONAL PRODUCT(S)

The study medication was presented as off- white, bevelled edge, circular tablets with scoring
on one face. Active and placebo tablets were identical in appearance. Active tablets
contained nicorandil and were formulated as for the marketed product. Placebo tablets did
not contain nicorandil but were formulated, otherwise as for the marketed product with the
addition of bitter flavouring to ensure blinding (nicorandil tastes bitter).

9.4.3 METHOD OF ASSIGNING PATIENTS TO TREATMENT GROUPS

Patients were assigned to treatment with nicorandil or placebo on a 1: 1 basis by a computer
driven adaptive randomisation system operated by . When a patient was enrolled

into the study, the investigator telephoned with the information about the patient
and received a treatment code number according to the packs already supplied to the centre.
The relevant pack was then dispensed.
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9.4.4 SELECTION OF DOSES IN THE STUDY

The doses and regimens of mcomndﬂ used for the IONA study were the hcensed doses

administered according:to. the SPC. B e

9.4.5 SELECTION AND TIMING OF DOSE FOR EACH PATIENT

The doses and regimens of nicorandil used for the IONA study were the licensed doses
administered according to the SPC.

9.4.6 BLINDING

Active tablets contained nicorandil and were formulated as for the marketed product.

Placebo tablets did not contain nicorandil but were formulated, otherwise as for the marketed
product with the addition of bitter flavouring to ensure blinding (nicorandil tastes bitter). The
primary and secondary packaging carried no distinguishing marks which would have allowed
the blind to be broken.

9.4.7 PRIOR AND CONCOMITANT THERAPY

The protocol for the IONA study contains no specific rules about prior and concomitant
therapy other than those listed in the entry and exclusion criteria. The exclusion criteria
relating to concomitant medication were :

e Treatment with sulphonylureas such as chlorpropamide, glibenclamide, gliclazide or
tolbutamide. This group of anti-diabetic drugs block potassium channel opening and
may antagonise those effects of nicorandil specific to this action.

e Current treatment with nicorandil.

9.4.8 TREATMENT COMPLIANCE

No specific study related measures were taken to ensure treatment compliance by patients.
Treatment compliance was documented by way of drug accountability.

9.5 EFFICACY AND SAFETY VARIABLES

At screening, patients records were reviewed to identify evidence of stable angina of effort
(one or more episodes of angina of effort or use of GTN or spray per week for symptomatic
relief) and use of oral antianginal medications (nitrate, beta-blocker, calcium channel
blocker). History of MI, CABG, CHD proven by angiography were also recorded as was
evidence of a positive exercise test (21mm ST depression) in the previous 2 years. In
addition evidence of LVH on ECG, left ventricular dysfunction (EF £45% or EDD2>5.5mm),
age, history of diabetes, history of hypertension (treated or SBP>160 or DBP>95) and
evidence of other vascular disease were be recorded.
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9.5.1 EFFICACY AND SAFETY MEASUREMENTS ASSESSED AND FLOW CHART

The assessments which were performed at the visits are listed below. For any visit a

-+ - maximum of a.14 day deviation before or after the scheduled ‘date was ‘permitted. s In the + - =~ -

event of a deviation by more than this, the reason was documented.

Screening Phase/Randomisation Visit

Record sex and date of birth

Record medical history

Obtain Canadian Cardiovascular Society Functional Classification of Angina
Measure height, weight, blood pressure and heart rate

Obtain concomitant medication information

Obtain information on smoking habits

Determine whether patient has had a significant exercise test in previous 12 months
Record 12-Lead ECG

Complete inclusion/exclusion checks

Obtain full informed consent

Eight week visit to ensure tolerability and encourage compliance -

Assess study drug compliance
Obtain concomitant medication information
Assess for serious adverse events

Routine 4-month and 8-month Visits

Assess study drug compliance

Obtain concomitant medication information

Obtain Canadian Cardiovascular Society Functional Cla551ﬁcat10n of Angina
Assess for serious adverse events

Routine 12-month Visits

Obtain 12-lead ECG

Assess study drug compliance

Obtain concomitant medication information

Obtain Canadian Cardiovascular Society Functional Classification of Angina
Assess for serious adverse events

Final Visit

Obtain 12-lead ECG

Assess study drug compliance

Obtain concomitant medication information

Obtain Canadian Cardiovascular Society Functional Classification of Angina
Assess for serious adverse events
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IONA study summary of efficacy and safety measurements

Procedure . ... .. .. |.Screening Phase/ .|. Double-Blind Treatment Visits During: |;, Endof..

| Randomisation Each Year of Study Study
4 month 8 month 12 month Final

Record sex and date of birth X

Document positive cardiac X

investigations

Full Informed Consent X

Medical History X

Angina Classification X X X X X

Concomitant Medication X X X X X

Height®, Weight, BP, HR X X

Smoking information X

12-Lead ECG X X X

Medication Dispensed X X X X

Patient Compliance X X X X

30ml blood sample obtained X

Inclusion/Exclusion Checks X )

Randomisation X B

Assessment for SAE X X X X

® Height measured during screening assessment only.

® 10mg bd nicorandil or matching placebo, increasing to 20mg bd or matching placebo after two weeks.

For the purpose of a sub-study, a 30ml blood sample was taken (at study entry only) in a
subset of, approximately 2000 patients, to determine any relationship between the presence of
coronary heart disease and
(i) total cholesterol and its fractions;
(ii) serum markers for infection, e.g. Helicobacter pylori and Chlamydia pneumoniae;
(ii1) genetic polymorphisms, e.g. Angiotensin Converting Enzyme; beta 2 receptor;
GP IIb / IlIa platelet receptor.
These samples are to be analysed and reported separately from the main study.

A standard resting 12 lead ECG was recorded at study entry, 12 monthly and at study
completion. If an ECG was performed at any other time, at the investigator’s discretion, CRF
pages were completed to document the information obtained. Any significant abnormalities
identified on the ECG were reported on the CRF, particularly any results suggestive of
myocardial infarction (previous event at baseline and new events at follow-up).

Study endpoints were evaluated as follows :

The study endpoints were critical medical events: critical events were those prespecified
outcomes which were to be used to formulate the scientific interpretation of the trial. In
particular, they included the components of the primary and secondary study endpoints.

All critical events were also recorded as SAEs and were documented on the SAE forms.
However, to permit the Critical Events Committee to confirm that events satisfied study
definitions, additional information was collected on possible critical events and reviewed by
the Critical Events Committee.
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All critical events as defined in section 10.6 of the protocol and occurring during the study
were therefore documented on the appropriate critical event (CE) form. The investigator was

prompted to fill in the critical event-form. by a‘note on.the.study SAE:form. - The critical event - -

forms were not included in the booklet of routine trial visit CRFs, but were provided as
separate forms.

As soon as the investigator had documented a critical event, the completed form was
forwarded to the Medical Co-ordinator at the Data Centre, who was authorised to contact the
investigator for clarification or for supporting documentation as required. A duplicate set of
this information was kept in the investigator’s files. =

Serious adverse event data were collected as follows :

Definition of serious adverse events (SAEs): a serious adverse event was defined as any event
that was: fatal, life-threatening, required or prolonged hospitalisation, resulted in persistent or
significant disability or incapacity, was a congenital anomaly or birth defect, or considered to
be an important medical event.

Important medical events were defined as those which, although not immediately life-
threatening, were clearly of major clinical significance (jeopardised the subject or required
intervention to prevent one of the other serious outcomes). In particular, these events
included all cases of stroke or myocardial infarction whether hospitalised or not.

Hospitalisation was defined to include any event requiring hospital admission whether it
involved an overnight stay or not.

The development of cancer, and drug overdosage or abuse were considered to be serious
events.

Recording of serious adverse events was carried out as follows: at each contact with the
patlent, the investigator sought information on serious adverse events by questioning,
examining, or investigating the patient as appropriate. Information on all events was required
to be recorded promptly in the appropriate section of the CRF. Investigators were asked to
group together and record all clearly related signs, symptoms and abnormal diagnostic
procedures as a single diagnosis n the CRF. The component parts of the diagnosis could be
listed for verification.

All SAEs occurring during the study period (baseline period included) were recorded. The
clinical course of each event was followed until resolution, stabilisation or until it had been
determined that study treatment or participation in the study was not the cause. SAEs that
were still ongoing at the end of the study period were followed up to determine the final
outcome.

Any SAE which occurred after the end of the study period and was considered to be possibly

related to study treatment or participation in the study was recorded and reported as set out
above. _
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SAE follow up was continued until the end of the study even if the patient was withdrawn
from study medication.

Rapid reporting to sponsoring:pharmaceutical COMPAmIes::i i . 5w i 7 - i it ng = e o0

In order to allow the pharmaceutical companies which provided financial and or material
support for the study to comply with their international drug safety reporting obligations the
Data Management Centre had a system for data sharing with Aventis (Aventis carried out the
reporting duties for the other interested parties). Thus all serious adverse events occurring
during the study period, whether or not considered to be related to study treatment, were
reported using the SAE form supplied. The completed form was sent to Aventis within 24
hours or, at the latest, on the following working day. The report was sent by facsimile
transmission, to: Pharmacovigilance Department, Aventis, 50 Kings Hill Avenue, Kings
Hill, West Malling, Kent ME19 4AH Fax 01732 584081

At the time of the initial report, the following information was to be provided as far as
possible: study, centre and patient number; the study phase during which the event occurred;
a description of the event, date of onset and current status; the start date of treatment, whether
treatment had been discontinued and if the study blind had been broken for the patient; the
reason why the event was classified as serious; the investigator’s current assessment of the
association between the event and study treatment.

Within the following 48 hours, the investigator was required to provide written information
on each serious adverse event. This included any other diagnostic information which would
assist the understanding of the event. Significant new information about on-going serious
adverse events was provided promptly to Aventis.

Additional information was requested by the Sponsor, if necessary, within five days of
receipt of the SAE report. This was to ensure that the initial reporting of serious adverse
reactions was made to regulatory authorities within the required time- frame. '

Any SAE that occurred during the course of the study was monitored and followed up until it
had resolved, pathological laboratory findings had returned to normal, a steady state had been
achieved, or it has been shown to be unrelated to the study medication.

Once the SAE had resolved, the completed information was documented on the study SAE
form and forwarded with the rest of the CRF to the Data Centre at the University of Glasgow.

9.5.2 APPROPRIATENESS OF MEASUREMENTS

The efficacy and safety assessments were typical of those used in large phase IV secondary
prevention studies. The assessment methods used are widely used in cardiovascular research
and are generally recognised as reliable, accurate, and relevant. The use of binary outcomes
ensured that the study was able to discriminate between effective and ineffective agents
(given the sample size and the predicted event rate). The great virtue of this sort of study
design is that it avoids the use of surrogate end points (laboratory measurements or physical
measurements or recording of outcomes which are not direct measures of clinical benefit).
The methods used in the IONA study have been used in the registration of secondary and
primary prevention indications for several lipid lowering agents.
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9.5.3 PRIMARY EFFICACY VARIABLES

The primary endpoint of the study was .the combined events of CHD death, non-fatal

myocardial infarction. or unplanned hospitalisation -for: chest:pain. .. Composite éndpoints of -
this type have been used in a number of large scale clinical trials of treatments for the

secondary or primary prevention of major adverse cardiovascular outcomes. The events

which occurred were adjudicated by an Endpoints Committee before the blind was broken

and in most cases before the end of the follow up phase of the study.

The secondary endpoint was CHD death or non-fatal myocardial infarction.

Other outcomes which were studied included mortality as a combined outcome and split by
mode of death, all cardiovascular events (cardiovascular mortality, non-fatal MI, non-fatal
stroke, hospitalised TIA, unplanned hospitalisation for chest pain), cardiovascular
hospitalisation, cerebrovascular events (fatal and non-fatal stroke or hospitalised TIA), all
hospitalisations and worsening of anginal status, occurrence of the acute coronary syndrome.

9.5.4 DRUG CONCENTRATION MEASUREMENTS

No drug concentration measurements were made.

9.6 DATA QUALITY ASSURANCE

All study processes were carried out in compliance with GCP, through adherence to internal
SOPs. This was assured through independent internal quality assurance (QA) audits carried
out periodically during the study. These audits encompassed checks on study documentation,
administration, data management, data processing, financial systems, statistics and computing
systems.

Data quality assurance and quality control systems were implemented in practice by using a
CRO familiar with CGP processes to do the routine monitoring of the study centres. The
CRO carried out site initiation and training visits to ensure the use of standard terminology
and the collection of accurate, consistent, complete, and reliable data.

Ongoing checks of the data were conducted through internal QC procedures, involving
printing out of a predetermined percentage of all the data from all CRFs on the study
database, and checking of these against the original CRF information, taking into account all
subsequent data amendments.

Critical events which might be study endpoints were reviewed and adjudicated by a
centralised independent Critical Events Committee.

All analyses for the study report were checked through independent analysis by a second
statistician, and verification that the results obtained were consistent.
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9.7 STATISTICAL METHODS PLANNED IN THE PROTOCOL AND
DETERMINATION OF SAMPLE SIZE

9.7.1 STATISTICAL AND ANALYTICAL PLANS

The study was analysed according to a predefined analysis plan as set out in the study
protocol.

Endpoints analysed: the primary endpoint of the study was the combined events of CHD
death, norfatal myocardial infarction or unplanned hospitalisation for cardiac chest pain.
The secondary endpoint was CHD death or non-fatal myocardial infarction. Other outcomes

" analysed include mortality as a combined outcome and split by mode of death, all

cardiovascular events (cardiovascular mortality, non-fatal MI, non-fatal stroke, hospitalised
TIA, unplanned hospitalisation for cardiac chest pain), cardiovascular hospitalisation,
cerebrovascular events (fatal and non-fatal stroke or hospitalised TIA), all hospitalisations
and worsening of anginal status.

Definitions of evaluability: all endpoints were evaluated on an intention to treat basis.

All endpoints, with the exception of worsening of anginal status, were analysed on a time-to-
event basis. The outcome was taken to be the time to first occurrence of the event of interest
or the end of study follow-up, whichever came first. The date of occurrence of silent
myocardial infarction was taken to be the midpoint between the dates of the diagnostic ECG
and the previous ECG.

Treatment groups were compared using the log rank test. Risk reductions were calculated
from the Cox proportional hazards model with treatment fitted as the only covariate. These
analyses were be repeated, adjusting for the following covariates; age, sex, history of MI,
history of CABG, history of hypertension, history of diabetes, LVH on ECG, eviderce of
LVD and smoking status (all as evaluated at baseline).

Deterioration in anginal status was defined as an occurrence of hospitalisation for cardiac
chest pain or a worsening of CCSF classification of anginal status. Outcomes were compared
between treatment groups using a chi-square statistic.

9.7.2 DETERMINATION OF SAMPLE SIZE

The sample size was determined using published data. For example, data from a small
community based UK study (Ghandi (') suggested that approximately 26% of newly
diagnosed subjects with angina would have an event (cardiac death, non-fatal MI or coronary
revascularisation) after one year (although many of these subjects may have been candidates
for early revascularisation). On the other hand, in a similarly sized group of subjects taking
nitrates at baseline in the WOSCOPS ¥ trial, approximately 26% died of CHD or had a non-
fatal MI after 5 years of follow-up. In the ACIP study!® of subjects who were positive on
exercise test and ambulatory monitoring and who were considered suitable for
revascularisation, an estimated 17% had an event within one year in the ‘ischaemia-guided
medically treated’ group. In the TIBET "® and ASIST '” studies the event rates were
approximately 7% at one year. In TIBET, all subjects had chronic stable angina and a
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positive exercise test, while in the ASIST study subjects had either mild or no angina but
were positive on exercise test and ambulatory monitoring.

. Given the increasing use of statin therapy in this patient group,:it-was:thought necessary .to be

cautious about assumed event rates in the proposed IONA study population. However, with
the inclusion of subjects with newly diagnosed angina of effort and subjects with other risk
factors, it was thought reasonable to assume a 13% event rate at 21 months in the combined
endpoint of CHD death, non-fatal MI, or unplanned hospitalisation for chest pain.

On this basis, a study of 5000 patients would give 95% power (significance level 5%) to
identify a 25% reduction in the event rate (and 80% at the 5% level to detect a 20%
reduction). Similarly, an 8% event rate for the combined endpoint of CHD death or non-fatal
MI would yield 80% power (5% significance level) to detect a 25% risk reduction.

9.8 CHANGES IN THE CONDUCT OF THE STUDY OR PLANNED ANALYSES

In addition to the planned analyses the data were analysed in two post hoc subgroups:
patients enrolled at hospital centres and patients enrolled at family doctor (GP) centres. This
was done in order to investigate the possibility the patient population recruited in hospital
centres was sicker or had a poorer prognosis than those recruited at family doctor (GP)
centres. An additional post hoc analysis investigated the frequency of unstable ischaemic
events in the two treatment groups.

10. STUDY PATIENTS
10.1 DISPOSITION OF PATIENTS

Five thousand one hundred and twenty six (5126) patients were enrolled from 226 centres in
the UK between May, 1998, and August, 2000. Two thousand five hundred and sixty five
(2565) were randomly assigned nicorandil and 2561 placebo (figure 1). Patients were
recruited in about equal numbers from primary care and hospital practices. The mean follow-
up was 1-6 years (SD 0.5), with the final study visit in August, 2001. Patients who were
withdrawn from treatment for safety reasons were followed for outcomes to the end of the
study follow up period.

The distribution and other summary statistics of the duration of follow-up of the study
subjects are given in Table 1.

In the first two weeks of follow-up there were more withdrawals from study drug in the
nicorandil group than the placebo group (16% and 6%, respectively, Table 2). After the first
two weeks the numbers of patients who subsequently withdrew from study drug were
proportionately similar in the two treatment groups. For example, a further 6% had
withdrawn by eight weeks in both groups, and another 8% withdrew in both groups in the
next period of the study up to six months follow-up. Overall, 39% of the patients in the
nicorandil group withdrew from medication early, and 32% withdrew from the placebo
group. Note that a subject was defined to have been withdrawn from medication if the subject
had withdrawn for reasons other than death, and also if the patient had not been issued any
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medications in the final six months prior to the calculated study-end for that particular
patient.

The reasons for withdrawal from medication were also examined (Table 2). Upon
examination, it is clear that the excess of withdrawals in the nicorandil group was due to
patients suffering headaches (14% for nicorandil, 3% for placebo). The proportions
withdrawing for other reasons were similar in the two groups: 13% versus 15% for other
adverse events; 1% in both groups for protocol violators; 6% versus 8% for refusal or non-
attendance; less than 1% in both groups for not receiving medication in the final six months
of follow-up, and; 4% and 5% for other reasons, respectively.

Figure 1 : disposition of patients

5126 randomised
(74 N
2561 assigned 2565 assigned
to placebo to nicorandil
/4 N
2 lost to follow up 2 lost to follow up
809 discontinued 1003 discontinued
study intervention study intervention
81 headache 364 headache
375 other non-fatal 342 other non-fatal
adverse event adverse event
353 non-adverse 297 non-adverse
event reason event reason
N K
2561 analysed for 2565 analysed for
primary endpoint | . . primary endpoint
10.2 PROTOCOL DEVIATIONS

Individual patients with protocol deviations are listed by centre in appendix 16.2.2,.

11. EFFICACY EVALUATION
11.1 DATA SETS ANALYSED

All available data for all patients receiving nicorandil or placebo were analysed on an
intention to treat basis as set out in the study protocol.
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11.2 DEMOGRAPHIC AND OTHER BASELINE CHARACTERISTICS

Baseline demographic characteristics and vital signs

Nicorandil (n=2565) Placebo (n=2561)

Demographic variables, mean (SD)

Age (years) 67 (£8) 67 (¥9)
Sex male (n, %) 1962 (76%) 1948 (76%)
Height (cm) 169 (£9) 169 (£9)
Weight (kg) 79 (x15) 80 (£15)
BMI (kg/nt) 28 (£5) 28 (+4)
SBP (mmHg) 138 (£19) 138 (£19)
DBP (mmHg) 79 (£10) 79 (£10)
Heart rate (bpm) 66 (£12) 67 (£12)

The summaries of the demographic characteristics and vital signs of the subjects in the study
are presented in Tables 3-23. Each table for the total study group is repeated for those
subgroups of patients who were recruited by general practice (GP) centres (2576 subjects)
and hospital centres (2550 subjects).

The average age of the subjects in the study was 67 years, and 76% of the subjects were male
(Table 3). The average age for males was 66 years, and that for females was 70 years. These
summaries were identical in both the nicorandil and placebo treatment groups (2565 and
2561 subjects, respectively). The subjects recruited by general practices (GPs) were similar
(75% male, average age 68 years, Table 4) to those recruited by hospital practices (77% male,
average age 66 years, Table 5). The average height of the women in the study was 158cm
and that for males was 172cm (Table 6). The average female weight was 70kg, and the
average weight of the men was 83kg. The average height and weight was similar for the
subjects in both the general practices (GPs) (Table 7) and the hospital centres (Table 8).
There were no noticeable differences between the two treatment groups with regard to height
and weight.

Body mass index was 28 kg /m’ on average for both males and females (Table 9) and this
was also true for subjects in the GP centres and hospital centres (Tables 10 and 11,
respectively). The average heart rate was 67bpm overall (Table 9), 68bpm in the GP centres
(Table 10), and lower in the hospital centres with an average of 65bpm (Table 11). Systolic
blood pressure was 138mmHg on average for all subjects, and the averages for males and
females were 137mmHg and 143mmHg, respectively (Table 12). In the GP centres, the
average systolic blood pressures were 138mmHg for males and 144mmHg for females (Table
13). However, the equivalent means for hospital centres were slightly ower with 136mmHg
for males and 141mmHg for females (Table 14). The average diastolic blood pressure was in
the range 78-79mmHg for both sexes, regardless of which type of setting in which the
patients had been recruited. The summaries of body mass index, heart rate and blood pressure
were similar in both the nicorandil and placebo groups, even when partitioned by the type of
centre.
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Baseline prognostic factors (risk factors)

. | Categorical risk factors,n (%) :- .. . |7 .=

Nlcorandll (n—2565)

Placebo (n—2561) .

v'«x'

1962 (76%)

1548 (76%)

Malk
Diabetic 197 (8%) 232 (9%)
Hypertensive 1197 (47%) 1178 (46%)
Current smoker 417 (16%) 425 (17%)
History of vascular disease, n (%)
Previous MI 1696 (66%) 1682 (66%)
Previous CABG 572 (22%) 590 (23%)
Previous PTCA 360 (14%) 392 (15%)
Previous angiogram 1508 (59%) 1525 (60%)
Previous stroke 134 (5%) 116 (5%)
Hospitalised for TIA 47 (2%) 55 (2%)
History of PVD 289 (11%) 335 (13%)
History of LVD 230 (9%) 206 (8%)
CCSF classification of angina, n (%) -
I 671 (26%) 692 (27%)
I 1605 (63%) 1583 (62%)
I 272 (11%) 275 (11%)
v 15 (1%) 9 (<1%)

The summaries of the baseline prognostic factors are shown in Tables 15-20, and these tables
are also repeated for the GP and hospital subjects separately. Of the 5126 subjects in the
study, 16% were current smokers, 60% were ex-smokers, 8% were diabetic, and 46% had a
history of hypertension (Table 15). There was a slightly higher percentage of current
smokers in the GP centres (19%, Table 16) than in the hospital centres (14%, Table 17).
Otherwise, there were no appreciable differences in smoking, diabetes or hypertension
between the types of centre, or indeed between the treatment groups. Clinical history is
presented in Table 18; 66% of subjects had a previous myocardial infarction, 23% had
experienced a heart bypass, 15% had previously undergone angioplasty and 59% had had an
angiogram. Also, 5% of subjects had suffered a stroke, 2% had been hospitalised by a
transient ischaemic attack, 12% had a history of peripheral vascular disease and 9% had
previous left ventricular dysfunction. A history of myocardial infarction was more common
in subjects recruited by GP centres (75%, Table 19) than in the hospital centres (57%, Table
20). On the other hand, there was a lower proportion of subjects with other outcomes before
the study in GP patients. For example, 13% had had a PTCA (compared with 17% in the
hospital centres), 50% had received an angiogram (versus 68%), 11% and previous peripheral
vascular disease (versus 14%), and 7% had a history of left ventricular dysfunction (versus

10%).

The distributions of all of these risk factors were similar in the nicorandil and placebo
treatment groups, and this was also true when the subjects were partitioned by the type of

recruiting centre.

The anginal status of the patients was assessed by the Canadian Cardiovascular Society
Functional classification of angina score (CCSF). Note that the CCSF score has four
categories, with level one corresponding to the mildest severity (no pain during normal
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activity) and level four corresponding to the most severe (an inability to do any physical
activity). At baseline, the proportions of patients in levels 1, 1L, III and IV were 27%, 62%,
11%, and less than 1%, respectively (Table 21). There were proportionately fewer patients in
level 1, in the GP centres (20%, Table 22) than in the hospital centres (34%, Table 23).
However, when split into the two treatment groups, the distributions of CCSF grades were
nearly identical for patients randomised to either nicorandil or placebo

Baseline concomitant medications

Nicorandil (n=2565) | Placebo (n=2561)
Cardiac drugs ' ,
Beta-blockers 1469 (57%) 1433 (57%)
ACE inhibitors 739 (29%) 759 (30%)
All receptor antagonists 69 (3%) 75 (3%)
Diuretics 788 (31%) 760 (30%)
Calcium-channel blockers 1411 (55%) 1397 (55%)
‘| Nitrates (long acting) - - 1359 (53%) 1358 (53%)
Nitrates (short acting) 1881 (73%) 1875 (73%)
Aspirin/antiplatelets 2283 (89%) 2238 (87%)
Anticoagulants 107 (4%) 120 (5%)
Other antihypertensives 54 (0%) 59 (0%)
Other antiarrhythmic 124 (5%) 105 (5%)
Antidiabetics :
Insulin : 77 (3%) 96 (4%)
Oral hypoglycaemics 51 (2%) 58 (2%)
Cholesterol modifiers
Statins 1449 (56%) 1486 (58%)
Others 65 (3%) 69 (3%)

ACE=angiotensin converting enzyme. All=angiotensin II.

A breakdown of the proportions of subjects receiving various classes of drugs at baseline is
presented by treatment group (Table 24), and as with the other baseline characteristics of the
study subjects, this has been partitioned further by whether the subjects were recruited by
GPs (Table 25), or hospitals (Table 26).

~ Fifty-seven percent of subjects were receiving beta blockers at baseline, and 29% had ACE

inhibitors; 55% had calcium channel blockers, 53% had received long acting nitrates (nitrates
of any sort had been received by 8§7% of study subjects). Most patients were taking aspirin
(or other antiplatelets) (88%), and 57% were receiving statin therapy. Many other types of
drugs are also tabulated. The subjects in the GP centres were less likely to receive beta-
blockers than the hospital centres (52% and 62%, respectively), more likely to receive short
acting nitrates (80% versus 67%), and less likely to receive statins (51% versus 64%). The
distribution of types of baseline therapies was similar in the two treatment groups.

The number of types of anti anginal medication the patients were taking was also analysed.
Of particular interest are beta-blockers, calcium channel blockers and long acting nitrates.
Overall, 14% of subjects had taken all three of these classes of drugs (Table 27). The
corresponding figures for the GP centres and the hospital centres were 13% (Table 28) and
15% (Table 29), respectively.
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11.3 MEASUREMENTS OF TREATMENT COMPLIANCE

All unused medication was returned to the study site at each follow up visit. An entry was

.made in the CRF if the Investigator. suspected.or.confirmed-a-failure;in-patient-compliance: .-« ~~.. .

11.4 EFFICACY RESULTS AND TABULATIONS OF INDIVIDUAL PATIENT DATA
11.4.1 ANALYSIS OF EFFICACY
Adjudicated Endpoint Forms

All of the information on important clinical outcomes was collected together on special
summary forms that were adjudicated upon by the critical events committee. The main
outcomes of the study were composite outcomes which comprised several different
components. The individual components, are summarised separately for the fatal endpoints
and the non-fatal endpoints.

There were 111 (4.3%) deaths in the nicorandil group and 129 (5.0%) in the placebo group
(Table 30). There were slightly fewer deaths in the nicorandil group due to coronary heart
disease (especially sudden death with ten fewer deaths, and myocardial infarction with five
fewer deaths). Also, there were five fewer deaths due to ‘presumed cardiovascular causes'
(five versus ten, respectively).

The other causes of death were roughly equal in the two groups, for example there were
exactly 31 deaths (1%) for non-cardiovascular causes in both treatment groups.

In terms of the non fatal endpoints, there were 440 events occurring in 328 subjects in the
nicorandil group, and 564 events occurring in 369 subjects in the placebo group (Table 31).
This meant that 12.8% of subjects in the nicorandil group and 14 4% of subjects in the
placebo group had suffered non-fatal endpoints.

Upon inspection of the different types of nonfatal endpoint the main reductions for nicorandil
were for myocardial infarction with 21 fewer subjects, 32 fewer subjects with unplanned
hospitalisation for cardiac chest pain, and 15 fewer subjects with other cardiovascular events.

There were similar numbers of patients in the two treatment groups who experienced nonfatal
strokes (28 for nicorandil, 29 for placebo), and who were hospitalised with transient
ischaemic attacks (five for nicorandil, two for placebo).

Primary Endpoint

The primary outcome was the earliest occurrence of; death due to coronary heart disease,
non-fatal myocardial infarction, and unplanned hospitalisation with cardiac chest pain. There
were 337 (13.1%) patients with primary endpoints in the nicorandil group, and 398 (15.5%)
in the placebo group (Table 32). This reduction in the rate of the primary endpoint was
statistically significant with a hazard-ratio (HR) of 0.83 (0.72, 0.97), p=0.014.

The result for the primary endpoint was also analysed by the Kaplan-Meier method. The
result of this analysis is given in the following figure (figure 2):
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- Figure 2 'CHD death; non-fatal Ml-or unplanned: o
hospitalisation for cardiac chest pain

0.95

(RRR =17%, P =0.014)

0.9

Nicorandil

0.88

Placebo

Proportion event free

0.78

Years

There was slightly larger proportional reduction in the rate of the secondary endpoint, namely
the first occurrence of death due to coronary heart disease or a non fatal myocardial

infarction, HR=0.79 (0.61, 1.02) (Table 33). However, this difference failed to reach

statistical significance (p=0.068) due to the lower number of events for this outcome, i.e. 107 -
(4.2%) in the nicorandil group and 134 (5.2%) in the placebo group.

There were fewer deaths in the nicorandil group (n=111, 4.3%) than in the placebo group
(n=129, 5.0%), although the reduction was not statistically significant, HR=0.85 (0.66, 1.10),
p=0.222 (Table 34).

The analysis of the composite endpoint "all cardiovascular events' is given in Table 35. This
endpoint consisted of the earliest occurrence of the following components; cardiovascular
mortality, non fatal myocardial infarction, nonfatal stroke, hospitalisation for transient
ischaemic attack, and unplanned hospitalisation for cardiac chest pain. There were 378
(14.7%) patients with this outcome in the nicorandil group and 436 (17.0%) in the placebo
group, and the reduction was statistically significant, HR=0.86 (0.75, 0.98), p=0.027.
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Distribution of major clinical outcomes

Nicorandil (n=2565) Placebo (n=2561) Hazard ratio (95% CI) P value
Component events . _ e R ' '

‘| CHD death T 60 (2.3%) 73 (2.9%) - - -
Non-fatal MI* 56 (2.1%) 72 (2.8%) - - -
Unstable angina* 56 (2.1%) 73 (2.9%) - - -
Definite angina* 115 (4.5%) 127 (5.0%) - - -
Presumed angina* 128 (5.0%) 153 (6.0%) - - -
Stroke or hospital admission for TIA 37 (1.491) 40 (1.6%) - - -
Composite events
CHD death, nonfatal MI, or - hospital 337(13.1%) 398(15.5%) 053 (072097 | 0014
admission for cardiac chest pain
CHD death or non-fatal M1 107 (4.2%) 134 (5.2%) 0.79 (0.61-1.02) 0.068 -
CHD death, non-fatal M1, or unstable angina 156 (6.1%) 195 (7.6%) 0.79 (0.640.98) | 0.028
All cardiovascular events 378(14.7%) 436(17.0%) 0.86 (0.75-0.98) 0.027
All-cause mortality 111(4.3%) 129(5.0%) 0.85 (0.66-1.10) 0.222

156 Cg er) 15903 4.4)

CHD=coronary hear: disease. Ml=myocardial infarction. TIA=transient ischaemic attack.
*Components of hospital admission for cardiac chest pain.

The following figure summarises the Kaplan-Meier analyses of the secondary endpoint and
other composite endpoints (figure 3): ‘
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Another of the scheduled types of outcome was 'cerebrovascular events', as defined by the
earliest occurrence of; fatal stroke, non-fatal stroke, or hospitalisation for transient ischaemic
attack (Table 36). The proportions of patients who experience this outcome were roughly
equal in the two treatment groups, with 37 events (1.4%) in the nicorandil group and 40
events (1.6%) in the placebo group, HR=0.92 (0.59, 1.44), p=0.715. There were significantly
fewer "acute coronary syndromes' in the nicorandil group (Table 37), as defined by the

et
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earliest occurrence of; death due to coronary heart disease, non-fatal myocardial infarction or
an unplanned hospitalisation with unstable angina. There were 156 (6.1%) and 195 (7.6%) of
patients experiencing these events in the nicorandil and placebo groups respectlvely, HR =

-0.79 (0.64, 0.98), p= 0.028. .

The reduction in events was also statistically significant when unplanned hospitalisation with
"definite angina' (as defined by the endpoint committee) was added as a further component to
the ‘acute coronary syndromes' composition, HR=0.83 (0.70, 0.98), p=0.025 (Table 38).

Worsening Anginal status and Changes in BP

A full breakdown of the distributions of subjects in each of the four categories of the CCSF
angina score for every study visit is shown in Table 39. At the randomisation visit (Visit 1)
26% of the nicorandil subjects and 27% of the placebo patients were in the mildest category
of angina severity (grade one). By the final study visit (Visit 12), this had risen to 43% in
both treatment groups.

Worsening of the CCSF scores was also examined directly by calculating the changes from
baseline in the CCSF score (Table 40). The proportions of patients experiencing a worsening
of their angina status were equal in the two treatment groups, for example 8% of patients had
worsened by Visit 12 in both treatment groups. Alternatively, 15% of the patients in both
treatment groups had suffered a worsening of their anginal status at any of the study visits,
odds-ratio=0.97 (0.83, 1.12), p=0.652. Furthermore, when unplanned hospitalisation for
cardiac chest pain was added to the definition of worsening of angina the difference was still
minimal, with 22% in the nicorandil group and 24% in the placebo group, p=0.259

(Table 41).

There was an average reduction in systolic blood pressure of 4.0mmHg in the nicorandil
group, and 3.4mmHg in the placebo group (Table 42). The mean difference between the
treatment groups was not significantly different, i.e. 0.5 (-0.6, 1.6), p=0.353. Similarly the
average reductions for diastolic blood pressure were similar with 2.4mmHg and 2.1mmHg in
the two groups, respectively. The mean difference in reductions of diastolic blood pressure
was not significant either, i.e. 0.3 (-0.3, 0.9), p=0.327.

Revascularisation, Heart Failure and Arrhythmias

The number of patients who underwent either percutaneous transluminal coronary
angioplasty (PTCA) or coronary artery bypass graft (CABG) is tabulated in Table 45. The
table also includes the figures for elective procedures. There were fewer revascularisations in
the nicorandil group than in the placebo group with 169 (6.6%) patients receiving these
operations versus 204 (8.0%) patients, respectively. The equivalent figures for the elective
procedures were 160 (6.2%) patients in the nicorandil group and 192 (7.5%) patients in the
placebo group.

There were fewer hospitalisations for heart failure in the nicorandil group with 38 subjects
(1.5%), than in the placebo group with 51 subjects (2.0%), and also slightly fewer

- arrhythmias with 37 subjects versus 42 subjects (Table 46).
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11.4.2 STATISTICAL/ANALYTICAL ISSUES

The statistical analysis of the IONA study conformed to the established methods used to

. -analyse large secondary prevention studies: There were-no unusual-or fiovel featurés'of the -+~

analytical or statistical methods used.
11.4.2.1 Adjustments for Covariates
Multivariate Analysis of the Primary Endpoint

A multivariate version of the analysis of the primary endpoint was carried out (i.e. death due
to coronary heart disease, non-fatal myocardial infarction, and unplanned hospitalisation with
cardiac chest pain) (Table 47). The following factors were included in the model; treatment
(angina vs placebo), age (five year risk), sex (male vs female), anginal score (grades II, ITI,
and IV separately versus I as the referent category), smoking (yes vs no or former smoker),
systolic blood pressure (10mmHg risk), heart rate (10bpm risk), body mass index (risk for
Zkg/m2 ), myocardial infarction, CABG, hypertension, diabetic, left ventricular hypertrophy
(LVH), and left ventricular dystrophy (LVD). The results for each factor were presented in
form of hazard ratios and p- values. The univariate (unadjusted) analysis for each factor is
presented alongside the multivariate version for ease of comparison. -

Treatment with nicorandil was still significantly protective of the primary outcome after
adjustment for all of these factors, hazard-ratio =0.82 (0.71, 0.95), p=0.009. Age was
narrowly significant, with the hazard ratio for an increase in age of five years being estimated
at 1.05 (1.00, 1.11), p=0.035. Smoking was significantly associate with increased risk,
hazard- ratio= 1.32 (1.10, 1.60) p=0.004), as was myocardial infarction, hazard- ratio= 1.54
(1.30, 1.83) p<0.001, and LVH, hazard-ratio=1.39 (1.12, 1.73) p=0.003. There was a strong
gradient in risk across the CCSF score with a hazard ratio for a CCSF angina score of IV
versus I, 5.49 (3.01, 10.00) p<0.001, in the multivariate analysis.

The classes of concomitant medications were summarised in a similar way throughout the
study at each of the study visits from Visit 4 until Visit 12. These summaries show that the
use of concomitant medications remained roughly stable throughout the study. For example,
in the nicorandil group the proportions of subjects who received long acting nitrates at Visits
4-12 were; 53% (n=1324), 52% (n=1274), 55% (n=935), 54% (n=694), 55% (n=453), 54%
(0=228), 54% (n=60), 86% (n=6), 50% (n=1219).

11.4.2.2 Handling of Dropouts or Missing Data

All endpoints, with the exception of worsening of anginal status and changes in blood
pressure, were analysed by survival analysis. For each clinical event outcome, the variable for
analysis was taken to be the time to first occurrence of the event of interest. Event rates in the
two treatment groups were compared by the log-rank test, and risk reductions were calculated
in the form of hazard ratios and 95% Cls from Cox's proportional hazards models with
treatment fitted as the only covariate. These analyses were done on an intention-to-treat basis.
Clinical outcomes were sought on all patients until death, study closedown, or withdrawal of
informed consent for follow-up, whichever came first. For patients who were lost to
follow-up, events were censored at the last visit.
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11.4.2.3 Interim Analyses and Data Monitoring

The only interim analyses and data monitoring carried out involved unblinding only of the.

- data and safety monitoring committee. “The data and:safety monitoring:committee-used =+ .-~

p<0.001 for all-cause mortality as a guideline for stopping the trial early because of
overwhelming evidence of a difference between treatments. Since the measure used for this
purpose was not the study primary endpoint, it was concluded that the activities of this
committee were not likely to cause an increase in the risk of a type I error.

11.4.2.4 Multicentre Studies

Analyses of the data sets for individual centres were not performed, however baseline data
from GP centres and data from hospital centres were analysed separately. This allowed
exploration of the possibility that patients recruited in GP centres differed from those
recruited in hospital centres.

11.4.2.5 Multiple Comparison/Multiplicity

The study had only one primary endpoint (outcome variable) which was analysed using the
intention to treat population. Statistical adjustment for a type I error was therefore not

necessary.

11.4.2.6 Use of an "Efficacy Subset" of Patients

No separate analysis was carried out on an "Efficacy Subset" of patients.

11.4.2.7 Active-Control Studies Intended to Show Equivalence

Not applicable

11.4.2.8 Examination of Subgroups
Subgroup Analyses

The analyses of the primary and secondary outcomes were repeated after partitioning the
study subjects into 18 different types of subgroups (Tables 43 and 44). These subgroups were
created for factors such as sex, age, pre-existing medical conditions, previous
revascularisations, anginal status, final dose of study drug, and classes of drugs that were
being taken at baseline. Note that the hazard-ratios for the main analyses were 0.83 (p=0.014)
for the primary outcome, and 0.79 (p=0.068) for the secondary outcome. Only large
deviations from these hazard-ratios in subgroups of a reasonable size can be expected to be
noteworthy. For this reason, the following trends that have been noted should be interpreted
extremely cautiously.

There was a tendency for the treatment effect to be reduced, i.e. for the hazard rate to
approach unity, in some of the subgroup analyses of the primary outcome (Table 43). For
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example; in female subjects (HR=1.00 (0.74, 1.34), p=0.976), subjects aged 65-70 years
(HR=0.94 (0.69, 1.28), p=0.707), subjects with previous hypertension (HR=0.97 (0.79, 1.20),
p=0.796), subjects who had undergone CABG before the study (HR=0.98 (0.73, 1.31),
p=0.885), subjects with the mildest CCSF angina score (HR=0.91 (0.66, 1.25), p=0.561), and
finally subjects who had not received long acting nitrates at baseline (HR=0.92 (0.72, 1.17),
p=0.502).

Some of the notable adjustments of hazard ratio for the secondary outcome (Table 44)
include the following; in female subjects (HR=0.65 (0.37, 1.14), p=0.130), subjects with
previous hypertension (HR=0.92 (0.62, 1.34), p=0.652), subjects with a history of CAGB
(HR=1.07 (0.59, 1.95), p=0.824), subjects with the mildest CCSF score (HR=0.56 (0.30,

.1.03), p=0.060), subjects who did not receive beta-blockers at baseline (HR=0.92 (0.65,

1.03), p=0.638), and finally subjects who had received ACE-inhibitors at baseline (HR=1.16
(0.77, 1.73), p=0.478). Note that the sub-group variations in the hazard ratios for the
secondary outcome in females and the lowest CCSF score are in the opposite direction to the
variations that were observed for the primary outcome.

11.4.3 TABULATION OF INDIVIDUAL RESPONSE DATA

Tabulations and listings of individual patient response data (appendix 16.2.6) are available
from the Robertson Centre, University of Glasgow, on request.

11.4.4 DRUG DOSE, DRUG CONCENTRATION, AND RELATIONSHIPS TO
RESPONSE

No drug concentration information was collected during the IONA study.

11.4.5 DRUG-DRUG AND DRUG-DISEASE INTERACTIONS

No drug disease interactions were noted during the IONA study.

11.4.6 BY-PATIENT DISPLAYS

Not applicable due to the study sample size.

11.4.7 EFFICACY CONCLUSIONS

The efficacy results of the IONA study have demonstrated a significant improvement in
outcome from antianginal treatment with nicorandil in patients with stable angina.

Outcome was defined as a combination of morbidity and mortality by a composite primary
endpoint of coronary heart disease death, non-fatal myocardial infarction, or unplanned
hospital admission for chest pain. Event rates in all components of the primary endpoint
were lower in patients on nicorandil than on placebo and. therefore each contributed to the
significance of the primary endpoint. '
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The elements of the primary endpoint of the IONA study are also the components of the
‘acute coronary syndrome’, which has become the accepted term encompassing both

unstable angina and myocardial infarction (in recognition of their common underlying .

pathology). -

The third component of the composite primary endpoint, unplanned hospital admission for
chest pain, was made up of three categories: unstable angina, definite angina, and possible
angina. Unstable angina required the patient to have had parenteral therapy including heparin
and to have acute electrocardiographic changes indicative of ischaemia. Myocardial
infarction was defined according to the standard WHO definition. This definition required
the patient to have two of the three criteria of typical clinical presentation
(electrocardiographic changes consistent with acute myocardial infarction, or an appropriate
increase in the concentration of cardiac enzymes). These endpoints were all adjudicated by
the endpoints committee.

Nicorandil therefore significantly reduced, by 21%, the rate of acute coronary syndromes,
defined as coronary heart disease deaths, non- fatal myocardial infarction, or unstable angina.

The study was underpowered to show statistical significance with regard to the secondary
endpoint coronary heart disease mortality or non-fatal myocardial infarction-since the rate of
this endpoint in the placebo group (5.2%) was substantially lower than predicted (8%).

Treatment with nicorandil improved outcome in terms of reducing events related to acute
coronary disease and the associated requirement for admission to hospital.

In view of these data, and since the rate of all cardiovascular events also fell significantly, it
seems likely that the beneficial effect of nicorandil on outcome was mediated through
modification of the course of the underlying coronary heart disease.

The IONA study design does not permit any conclusions as to the precise mechanism through
which a change in the course of the underlying coronary heart disease might have occurred.
The pharmacology of nicorandil is complex and includes nitrate effects and activation not
only of sarcolemmal but also of mitochondrial K channels. Never the less it is clear from
the efficacy results of the IONA study that treatment with nicorandil delivers meaningful
secondary prevention benefits in addition to the symptom relief that has already been
demonstrated in previous studies.

12. SAFETY EVALUATION
12.1 EXTENT OF EXPOSURE
The average duration of follow up of the patients was 1.6 years and was similar in both

treatment groups. During this time the majority of patients randomised to receive nicorandil
received the drug at a dose of 20 mg bd.
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12.2 ADVERSE EVENTS (AEs)

12.2.1 BRIEF SUMMARY OF ADVERSE EVENTS _

T

The safety data collected in the IONA study was hrmted to Senous Adverse Events The
long duration of the study, the long intervals between study visits and the post- marketing
status of nicorandil, were thought to be adequate reasons for adopting this policy.

Serious Adverse Events

All of the serious adverse events are summarised with groupings by body system (Table 48),
and also by more specific categories (decoded terms) within each of the body systems (Table

49). The coding system used was WHO-ART.

For each treatment group, the serious adverse events are summarised by the number of
subjects experiencing an event, the total number of events in a category, and the incidence
rate (IR) per thousand person years of follow-up. The following table based on the results
given in table 48 shows the percentage of events for each drug attributable to each body

system. The ratio of the percentages for each body system for each drug gives an indication

of the size of the difference between the rates on nicorandil and those on placebo. -

Body system Nicorandil Placebo Ratio

events % events events % events N/p
Application site disorders 12 0.56% 13 0.60% 0.92
Body as a whole - general disorders 32 1.48% 37 1.71% 0.86
Cardiovascular disorders, general 136 6.29% 153 7.09% 0.89
Central & periph nerv syst. Disorders 36 1.67% 30 1.39% 1.20
Endocrine disorders 2 0.09% 0 0.00% n/a
Gastro - intestinal system disorders 194 8.97% 132 6.12% 1.47
Hearing and vestibular disorders 4 0.19% 5 0.23% 0.80
Heart rate and rhythm disorders 67 3.10% 35 2.55% 1.22
Liver and biliary system disorders 19 0.88% 27 1.25% 0.70
Metabolic andnutritional disorders 45 2.08% 24 1.11% 1.87
Musculo skeletal system disorders 84 3.89% 66 3.06% 1.27
Myo endo pericardial &valve disorder 618 28.58% 782 36.24% 0.79
Neonatal and infancy disorders 14 0.65% 8 0.37% 1.75
Neoplasm 135 6.24% 120 5.56% 1.12
Operations & procedures 370 17.11% 356 16.50% 1.04
Platelet, bleeding & clotting disorder 9 0.42% 10 0.46% 0.90
Psychiatric disorders 16 0.74% I3 0.60% 1.23
Red blood cell disorders 14 0.65% 18 0.83% 0.78
Reproductive disorders, female 2 0.09% 4 0.19% 0.50
Reproductive disorders, male 18 0.83% 10 0.46% 1.80
Resistance mechanism disorders 15 0.69% 11 0.51% 1.36
Respiratory system disorders 109 5.04% 85 3.94% 1.28
Skin and appendages disorders 25 1.16% 15 0.70% 1.66
Unknown 7 0.32% 7 0.32% 1.00
Urinary system disorders 50 231% 59 2.73% 0.85
Vascular (extracardiac) disorders 83 3.84% 86 3.99% 0.96
Vision disorders 46 2.13% 31 1.44% 1.48
White blood cell disorders 0 0.00% 1 0.05% n/a
Total 2162 2158
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In the nicorandil group there was a higher rate of gastrointestinal disorders than in the
placebo group (IR=47 versus [R=32), and trends to a higher rate in metabolic and nutritional
disorders (IR=11 versus IR=6), respiratory disorders (IR=26.versus [R=21), and vision.

.. disorders (IR=11-versus IR=8). :There were fewermyocardium and.valve disorders in‘the: -~ :

nicorandil group than in the placebo group (IR=150 versus IR=191), a finding which is
consistent with the efficacy result of the [ONA study.

Statistical analysis of the difference in frequency of individual adverse events between the
groups receiving nicorandil and the group receiving placebo were performed (Table 64). The
following events were significantly more common on nicorandil than on placebo: diverticular
disease (p=0.039) and rectal bleeding (p=0.013). No other events were significantly more

common on nicorandil than on placebo.

When examined in more detail there was no real pattern amongst the types of gastrointestinal
disorders, except for a slight excess in the nicorandil group for oesophagitis and rectal
bleeding (ten versus five events and thirteen versus two events, respectively, Table 49). An
increase in diverticular disease in the nicorandil treated group also contributed to the overall
increase in gastrointestinal SAEs in the nicorandil treated group with 20 cases compared with
5 in the placebo treated group.

For metabolic and nutritional disorders the small excess of events in the nicorandil group was
mostly due to patients being diagnosed with diabetes (33 versus 21 events, respectively).
There was also a small excess of patients with chronic obstructive pulmonary disease in the
nicorandil group (respiratory disorders; 19 versus 6 events).

Similarly the small excess of vision disorders was due to cataracts (36 versus 25 events). The
main types of disorders of the myocardium and valves that appeared to be prevented by
nicorandil were angina (114 versus 125 events), unstable angina (114 versus 183 events), and
myocardial infarction (72 versus 109 events).

The serious adverse event tables were also repeated for the subgroup of patients who had
received long acting nitrates at the baseline visit (Tables 50 and 51), and also for those
subjects who had not received long acting nitrates (Tables 52 and 53). There were no obvious
differences in the patterns of serious adverse events when the subjects were split into these
subgroups.

12.2.2 DISPLAY OF ADVERSE EVENTS

For display of adverse event data please see summary tables 48-53 and 63-64. Changes in
vital signs and laboratory variables were not included in the safety analysis (no laboratory
measurements made).

12.2.3 ANALYSIS OF ADVERSE EVENTS

See section 12.2.1
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12.2.4 LISTING OF ADVERSE EVENTS BY PATIENT

Line listings of all adverse events for each patient (including the same event on several
occasions) are listed in appendix 16.2.7-(giving both preferred.term and the original term
used by the investigator) which is available on request from the Robertson Centre for
Biosatistics, University of Glasgow.

12.3 DEATHS, OTHER SERIOUS ADVERSE EVENTS, AND OTHER SIGNIFICANT
ADVERSE EVENTS '

Deaths formed part of the outcome data collected as the study endpoint. An analysis of all
cause mortality is presented in section 11 (efficacy).

12.3.1 LISTING OF DEATHS, OTHER SERIOUS ADVERSE EVENTS AND OTHER
SIGNIFICANT ADVERSE EVENTS

12.3.1.1 Deaths

All deaths during the study, including the post treatment follow-up period, and deaths that
resulted from a process that began during the study, are listed by patient in section 14.3.2 of
this report which is available on request from the pharmacovigilance department of Aventis
(Aventis Pharma Limited. 50 Kings Hill Avenue, Kings Hill, West Malling, Kent ME19
4AH. Tel. 01732 584000 FAX 01732 584080). A simple listing of the fatal adverse events
is found in Table 63. It should be noted that Aventis carried out the regulatory reporting of
SAEs on behalf of the University of Glasgow to ensure that SAE reporting complied with
regulatory guidelines.

All-cause mortality was slightly lower in the nicorandil group (111 deaths, 4.3%) than in the
placebo group (129 deaths, 5.0%) but the difference was not statistically significant.

The commonest cause of death on either treatment was cardiac (60 cases on nicorandil
compared to 73 on placebo). Sudden death was the leading cause of cardiac death (33 cases
on nicorandil vs 43 on placebo). For nicorandil the median time to onset of sudden cardiac
death was 226 days vs 132 days on placebo. There were 11 fatal myocardial infarctions in
the nicorandil group compared to 16 in the placebo group. Other cardiac causes of death
were noted in 16 patients receiving nicorandil compared to 14 on placebo. Deaths presumed
to be cardiac were reported in 5 patients receiving nicorandil compared to 10 receiving
placebo, but other deaths associated with circulatory disorders and procedures were reported
in 10 patients receiving nicorandil vs 5 receiving placebo. Fatal stroke occurred in half as
many cases receiving nicorandil (5) compared to placebo (10).

Non-circulatory causes of death were recorded in 31 patients receiving nicorandil and 31
receiving placebo. Of these malignancies accounted for 17 deaths on nicorandil compared to
23 on placebo. Cancers associated with smoking were prominent in both treatment groups.
Other causes of death were uncommon: only 14 of the deaths on nicorandil and 8 of the
deaths on placebo were due to causes other than cancer and cardiovascular disease.
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12.3.1.2 Other Serious Adverse Events

All serious adverse events including death and the serious adverse events temporally .
associated with or preceding the deaths, arelisted in'section 14.3.2 of this report which'is
available on request from the pharmacovigilance department of Aventis (Aventis Pharma
Limited. 50 Kings Hill Avenue, Kings Hill, West Malling, Kent ME19 4AH. Tel. 01732
584000 FAX 01732 584080) and are summarised in tables 48-53. The listing does not
include laboratory abnormalities, abnormal vital signs and abnormal physical observations.

12.3.1.3 Other Significant Adverse Events

Not applicable.

12.3.2 NARRATIVES OF DEATHS, OTHER SERIOUS ADVERSE EVENTS AND
CERTAIN OTHER SIGNIFICANT ADVERSE EVENTS

Brief narratives describing each death and each serious adverse event (section 14.3.3) are-
available on request as CIOMS forms from the pharmacovigilance department of Aventis
(Aventis Pharma Limited. 50 Kings Hill Avenue, Kings Hill, West Malling, Kent ME19
4AH. Tel. 01732 584000 FAX 01732 584080). It should be noted that Aventis carried out
the regulatory reporting of SAEs on behalf of the University of Glasgow to ensure that SAE
reporting complied with regulatory guidelines.

12.3.3 ANALYSIS AND DISCUSSION OF DEATHS, OTHER SERIOUS ADVERSE
EVENTS AND OTHER SIGNIFICANT ADVERSE EVENTS

There were fewer deaths in the nicorandil group than in the placebo group but the number of
deaths due to non-circulatory causes was the same in the two treatment groups. This
observation suggests that treatment with nicorandil is not associated with any excess risk of
death from any cause and is protective against cardiovascular death. The non-circulatory
causes of death were typical of those expected in a relatively elderly study population. No
new major safety issue related to nicorandil was identified in this study.

12.4 CLINICAL LABORATORY EVALUATION

Not applicable.

12.4.1 LISTING OF INDIVIDUAL LABORATORY MEASUREMENTS BY PATIENT
(16.2.8) AND EACH ABNORMAL LABORATORY VALUE (14.3.4)

Not applicable.
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12.4.2 EVALUATION OF EACH LABORATORY PARAMETER

Not applicable.

12.5 VITAL SIGNS, PHY SICAL FINDINGS AND OTHER OBSERVATIONS RELATED
TO SAFETY

Not applicable.

12.6 SAFETY CONCLUSIONS

In general terms the tolerability of nicorandil was acceptable. The drug is known to cause
transient headaches in many patients during the first few days of treatment. This fact was
confirmed in the IONA study: the higher early drop out rate on nicorandil was due almost
entirely to this side effect. No major unfavourable differences in serious adverse event rates
were noted for nicorandil by comparison to placebo except for a small excess of cases of
rectal bleeding and diverticular disease. It should be noted that no causality assessment has
been made in relation to these observations. Interestingly the safety data provide somé
supporting evidence about the cardioprotective effects of nicorandil.

13. DISCUSSION AND OVERALL CONCLUSIONS

The efficacy results of the IONA study have demonstrated a significant improvement in
outcome from antianginal treatment with nicorandil in patients with stable angina. Outcome
was defined as a combination of morbidity and mortality by a composite primary endpoint of
coronary heart disease death, non-fatal myocardial infarction, or unplanned hospital
admission for chest pain. Event rates in all components of the primary endpoint were lower
in patients on nicorandil than on placebo and therefore each contributed to the significance of
the primary endpoint. The elements of the primary endpoint of the IONA study are also the
components of the ‘acute coronary syndrome’, which has become the accepted term
encompassing both unstable angina and myocardial infarction (in recognition of their
common underlying pathology).

The third component of the composite primary endpoint, unplanned hospital admission for
chest pain, was made up of three categories: unstable angina, definite angina, and possible
angina. Unstable angina required the patient to have had parenteral therapy including heparin
and to have acute electrocardiographic changes indicative of ischaemia. Myocardial
infarction was defined according to the standard WHO definition. This definition required
the patient to have two of the three criteria of typical clinical presentation
(electrocardjographic changes consistent with acute myocardial infarction, or an appropriate
increase in the concentration of cardiac enzymes). These endpoints were all adjudicated by
the endpoints committee.

Nicorandil therefore significantly reduced, by 21%, the rate of acute coronary syndromes,
defined as coronary heart disease deaths, non-fatal myocardial infarction, or unstable angina.

46



IONA Study — Clinical Trial Report

The study was underpowered to show statistical significance with regard to the secondary
endpoint coronary heart disease mortality or non-fatal myocardial infarction-since the rate of
this endpoint in the placebo group (5.2%) was substantially lower than predicted (8%).

Treatment with nicorandil improved outcome in terms of reducing events related to acute
coronary disease and the associated requirement for admission to hospital. In view of these
data, and since the rate of all cardiovascular events also fell significantly, it seems likely that
the beneficial effect of nicorandil on outcome was mediated through modification of the
course of the underlying coronary heart disease.

In general terms the tolerability of nicorandil was acceptable. The drug is known to cause
transient headaches in many patients during the first few days of treatment. This fact was
confirmed in the IONA study: the higher early drop out rate on nicorandil was due almost
entirely to this side effect. The following body systems were noted to have a meaningful
excess of adverse events in patients receiving nicorandil compared to those receiving
placebo: gastrointestinal system disorders (194, 8.97% vs 132, 6.12%). There was a small
statistically significant difference in the rate of rectal bleeding and diverticular disease in the
nicorandil group by comparison to placebo. It should be noted that no causality assessment
has been made in relation to these observations. Interestingly the safety data provide some
supporting evidence about the cardioprotective effects of nicorandil. -

In conclusion, the IONA study has demonstrated that nicorandil has a significant beneficial
effect of preventing the composite endpoint or outcome: coronary heart disease (CHD)
related death, non-fatal myocardial infarction or unplanned cardiac hospitalisation, in subjects
with angina of effort. This effect is achieved when patients are treated with the current
licensed anti-anginal dose of nicorandil.
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14. TABLES, FIGURES AND GRAPHS REFERRED TO BUT NOT INCLUDED IN THE
TEXT

14,1 DEMOGRAPHIC AND CO-MEDICATIONDATA
Summary tables - see tables 1 to 29 and 54 to 62

14.2 EFFICACY DATA

Summary tables — see tables 30 to 47

14.3 SAFETY DATA |

Summary tables — see tables 48 to 53 and 63 to 64

14.3.1 DISPLAYS OF ADVERSE EVENTS

See tables 48-53 and 63 to 64

14.3.2 LISTINGS OF DEATHS, OTHER SERIOUS AND SIGNIFICANT ADVERSE
EVENTS

See table 63
Line listings are available on request from the Robertson Centre, University of Glasgow.

14.3.3 NARRATIVES OF DEATHS, OTHER SERIOUS AND CERTAIN OTHER
SIGNIFICANT ADVERSE EVENTS

Brief narratives describing each death and each serious adverse event (section 14.3.3) are
available on request form the pharmacovigilance department of Aventis (Aventis Pharma’
Limited. 50 Kings Hill Avenue, Kings Hill, West Malling, Kent ME19 4AH. Tel. 01732
584000 FAX 01732 584080). It should be noted that Aventis carried out the regulatory
reporting of SAEs on behalf of the University of Glasgow to ensure that SAE reporting
complied with regulatory guidelines.

14.3.4 ABNORMAL LABORATORY VALUE LISTING (each patient)

Not applicable
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Table 1 Summary of Length.of Follow-Up::-:

Nicorandil Placebo Total
(n=2565) (n=2561) (n=5126)
Distribution of Follow-Up Times
Year 1 Months 1 - 3 29 ( 1% ) 36 1% ) 65 ( 1% )
o 4 - 6 19 ( 1% ) . 22 ( 1% ) 41 ( 1% )
7 - 9 20 { 1% ) 29 . ( 1% } 49 ( 1% )
) 10 - 12 202 | 8% ) 211 { %) 413 { 8% )
Year 2 Months 1 - 3 561 ( 22% ) 537 ( 21% ) 1098 ( 21% )
4 - 6 395 { J._:"E% } 405 ( J:ﬁf ) 800 ( 16% )
7 - 9 390 ( 15% ) 371 ( 14% ) 761 ( 15% )
10 - 12 236 ( 9% ) 246 ( 10% ) 482 ( 9% )
Year 3 Months 1 - 3 281 ( 11i% ) 286 ( 11% ) 567 ( 11% )
4 - 6 302 ( 12% ) 298 ( 12% ) 600 ( 12% )
7 - 9 122 ( 5% ) 107 ( 4% ) 229 ( 4% )
10 - 12 8 { 0% ) 13 1% ) 21 0% )
Summary of Follow-Up Times (years) -
Mean 1.61 1.560 1.60
Min & Max 0.00 2.95 0.00 2.97 0.00 2.97
Standard dev 0.54 0.55 0.55
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Table 2 Withdrawals from:Study:Medication. = -

Nicorandil Placebo
(n=2565) (n=2561}
n (%) n-cumul (%) a (%) n-cumul (%)
Withdrawn by 2 Weeks 413 (16.1%) - 163 ( 6.4%) -
Withdrawn by 8 Weeks 153 ( 6.0%) 566 (22.1%) 145 ( 5.7%) 308 (12.0%)
Withdrawn by‘6 Months 192 ( 7.5%) 758 (29.6%) 191 ( 7.5%) 499 (19.5%)
n (%) n (%)
Withdrawn at Any Time 1003 (339.1%) 809 (31.6%)
Reason for Withdrawal: ~
Headache 364 (14.2%) ‘81 { 3.2%)
Other Adverse Event
Protocol Violator 35 { 1.4%) 22 ( 0.9%)
Refusal/Non-attendance 154 ( 6.0%) 202 ( 7.9%)
Other 100 ( 3.9%) 114 ( 4.5%)
No medication issued =* 8 { 0.3%) 13 ( 0.5%)
* no medication issued in final six months of follow-up (not on withdrawal form)
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Table 3 Baseline Demographic Characteristics - Age and Sex -

Nicorandil Placebo Total
(n=2565) (n=2561) (n=5126)
Sex
Male 1962 76% 1948 76% 3910 76% )
Female 603 24% 613 24% 1216 24% )
Age for Males
Mean 66 66 66
n 1962 1948 33910
Min & Max 45 90 44 91 44 91
Standard dev 8 9 E]
Age for Females
Mean 70 70 70 -
n 603 613 1216
Min & Max 55 90 55 90 55 90 -
Standard dev 7 7 7
Age for Males and Females
Mean 67 67 67
n 2565 2561 5126
Min & Max 45 90 44 91 44 91
Standard dev 8 9 8
Table 4 Baseline Demographic Characteristics - Age and Sex - GP Centres
Nicorandil Placebo Total
(n=1291) (n=1285) (n=2576)
Sex
Male 970 ( 75% 972 76% ) 1942 ( 75% )
Female 321 ( 25% 313 24% ) 634 ( 25% )
Age for Males
Mean 67 67 67
n 970 972 1942
Min & Max 45 90 44 91 44 91
Standard dev 8 9 9
Age for Females
Mean 70 70 70
n 321 313 634
Min & Max S5 37 55 87 55 87
Standard dev 7 7 7
Age for Males and Females
Mean 68 67 68
n 1291 1285 2576
Min & Max 45 90 44 91 44 91
Standard dev 8 9 8
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Table 5 Baseline Demographic Charactéﬁétiés < Age and Sex-

Wyt

- Hospital Centres

Nicorandil Placebo Total
(n=1274} (n=1276) (n=2550}
Sex
Male 992 ( 78% ) 876 . (. 76% ) 1968 ( 77% )
Female 282 ( 22% ) 300 (1 24% ) 582 ( 23% )
Age for Males
Mean 65 65 65
n 992 976 1368
Min & Max 45 86 45 88 45 88
Standard dev 9 9 9
Age for Females _
Mean 69 69 69
n 282 300 582 -
Min & Max 55 90 55 S0 55 90
Standard dev 7 7 7
Age for Males and Females
Mean 66 66 66
n 1274 1276 2550
Min & Max 45 90 45 90 45 90
Standard dev 8 8 8
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- Table 6 Baseline Demographic.Gharacteristicsz:Height-and ‘Weight

Nicorandil Placebo Total
(n=2565) (n=2561) (n=5126)
Height for Males
Mean 172 172 172
be 1947 1937 3884
Min & Max 126 216 136 200 126 216
Standard dev 7 7 7
Height for Females
Mean 158 158 158
n 598 609 1207
Min & Max 141 1380 141 178 141 180
Standard dev 7 6 6
Height
Mean 169 169 169
n 2545 2546 5091 -
Min & Max 126 216 136 200 126 216
Standard dev 9 9 9
Weight for Males
Mean 82 83 83
hol 1951 1940 3891
Min & Max 42 187 44 178 42 187
Standard dev 14 14 14
Weight for Females
Mean 70 70 70
n 600 610 1210
Min & Max 39 133 41 152 39 152
Standard dev 14 i3 13
Weignt
Mean 79 80 380
n 2551 2550 5101
Min & Max 39 187 41 178 39 187
Standard dev 15 15 15
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-, « - Table7 Baseline Demographic:Gharacteristics = Height and:Weight <~ GP-Centré

Nicorandil Placebo Total
(n=1291) (n=1285) (n=2576)
Height for Males
Mean 172 172 172
n 961 368 1829
Min & Max R 149 196 } ’ 150 192 149 196
Standard dev 7 - 7 7
Height for Females
= Mean 157 158 157
o 320 312 632
i Min & Max 141 174 141 176 141 176
Standard dev 6 6 6
l Height R
] Mean 168 169 : 168
n 1281 1280 2561 .7
Min & Max 141 196 141 192 141 196
Standard dev 9 9 9
Weight for Males
Mean 81 82 82
n 967 971 1938
Min & Max 42 137 44 178 42 178
Standard dev 13 14 14
Weight for Females
Mean © 69 70 69
n 320 311 631
Min & Max 43 113 41 102 41 113
Standard dev- 13 12 12
Weight
Mean 78 79 73
n 1287 1282 2569
Min & Max 42 137 41 178 41 178
Standard dev 14 15 15
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Table 8 Baseline  Demographic:Characteristics <‘Height-and-Weight - Hospital:Centres-. - -

Nicorandil Placebo Total
(n=1274) (n=1276) {(n=2550)

Height for Males

Mean 172 172 172

n 986 953 : 1955

Min & Max ) 126 216 1386 200 126 216

Standard dev 7 7 7
Height for Females

Mean 159 158 1598

n 278 257 575

Min & Max 142 190 142 178 142 180

Standard dev 7 5 7
Height

Mean 169 169 169

n 1264 1266 2530

Min & Max 126 216 138 200 126 216

Standard dev 9 9 9
Weight for Males

Mean 83 84 84

n 984 969 1953

Min & Max 49 187 44 174 44 187

Standard dev 14 14 14
Weight for Females

Mean 71 70 71

n 280 299 579

Min & Max 33 133 46 152 39 152

Standard dev 15 13 14
Weight

Mean 80 31 81

n 1264 12638 2532

Min & Max 39 187 44 174 39 187

Standard dev 15 15 15
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- Table 9 Baseline:Demographic:Characteristics "BMI:and Heart'Rate:

A Nicorandil Placebo Total
(n=2565) (n=2561) (n=51235)
BMI for Males
l Mean 28 28 28
n 1938 1933 3871
Min & Max 17 71 16 54 16 71
l‘ Standard dev 4 4 4
- BMI for Females
- Mean 28 28 28
\ n 598 608 1208
Min & Max 16 55 17 63 16 63
Standard dev 5 5 5
' BMI
l‘ Mean 28 28 28
n 2536 2541 5077
Min & Max 16 71 16 63 16 71
l Standard dev 5 4 5
- Heart Rate for Males
Mean 66 66 66
‘ n 1956 1944 3900
1 Min & Max 36 120 34 130 34 130
! . Standard dev 12 12 12
|
i Heart Rate for Females
. l Mean 68 68 638
' n 602 613 1215
| Min & Max 27 118 43 100 27 118
\ Standard dev 12 11 11
| l Heart Rate
Mean 66 67 67
n » 2558 25357 5115
Min & Max 27 120 34 130 27 130
Standard dev 12 12 12
\ l BMI = Body Mass Index
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Table 10 Baseline Demographic-Characteristics -.BMI:and. Heart-Rate:- GP:Centres. - .-

Nicorandil Placebo Total
(n=1291) (n=1285) (n=2576)
BMI for Males
Mean 28 28 28
n 960 . 963 1928
Min & Max 17 46 17 54 17 . 54
Standard dev 4 4 4
BMI for Females
Mean 28 28 28
n 320 311 631
Min & Max 16 50 17 42 16 50
Standard dev 5 5 5
BMI
Mean 28 28 28
n 1280 1279 2559 -
Min & Max 16 50 17 54 16 54
Standard dev 4 4 4
Heart Rate for Males
Mean 68 68 68
1 369 971 1940
Min & Max 39 108 40 130 39 130
Standard dev 11 11 11
Heart Rate for Females
Mean 70 69 70
n 320 313 633
Min & Max 46 118 45 100 45 118
Standard dev i1 11 11
Heart Rate
Mean 68 68 68
n 1289 _ 1284 2573
Min & Max 39 118 40 130 39 130
Standard dev 11 11 11

BMI

= Body Mass Index
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Table 11 Baseline Demographic:Characteristics='BMI"and:Heart:Raté <Hospital Centres ==

A aE . E EE e

Nicorandil Placebo Total
-(n=1274) (n=12786) (n=2550)
BMI for Males
Mean 28 28 28
n 978 965 1943
Min & Max 17 71. ’ 16 51 . 16 71
Standard dev 5 T4 4
BMI for Females
Mean 28 28 28
n 278 297 575
Min & Max 18 5% 19 63 18 63
T Standard dev 6 5 5
BMI _
Mean 28 28 ) 28
n 1256 1262 2518 B
Min & Max 17 71 16 63 16 71
' Standard dev s 5 5
o Heart Rate for Males
Mean 64 65 65
n 987 973 1960
Min & Max 36 120 34 108 34 i2¢
Standard dev 12 12 12
' Heart Rate for Females
I Mean 65 68 66
n 282 300 : 582
Min & Max 27 100 43 100 27 100
Standard dev 12 11 12
Heart PRate
Mean 65 65 €5
n 1269 1273 2542
Min & Max 27 120 34 108 27 120
Standard dev 12 12 12

BMI = Body Mass Index

. .
1

i
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Table 12 Baseline Demographic.Characteristics = ‘Blood:Pressure "

Nicorandil Placebo Total
(n=2565) (n=2561) {n=5126)

Systolic BP for Males

Mean 137 137 137

n 1960 1948 3908

Min & Max .90 150 85 200 85 200

Standard dewv 19 13 19
Systolic BP for Females

Mean 143 143 143

a 603" 613 1216

Min & Max S0 205 91 200 30 205

Standard dev 20 20 20
Systolic BP

Mean 138 138 138

n 2563 2561 5124 h

Min & Max 90 205 85 200 85 205

Standard dev 19 19 19
Diastolic BP for Males

Mean 78 79 78

n 1960 1948 3508

Min & Max 34 114 35 110 34 114

Standard dev 10 10 10
Diastolic B3P for Females

Mean 79 78 79

n 603 613 1216

Min & Max 43 116 46 102 46 116

Standard dev 10 9 10
Diastolic BP

Mean 79 79 79

n 2563 2561 5124

Min & Max 34 116 35 110 34 i1e6

Standard dev 10 10 10
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«.... . Table 13 Baseline-Demographic:Characteristics

Nicorandil Placebo Total
(n=1291) (n=1285) (n=2576)

Systolic BP for Males

Mean i 138 137 138

n 969 972 1941

Min & Max 90 190 ' 88 200 88 200

Standard dev 19 19 19
Systolic BP for Females

Mean 143 145 144

n 321 313 634

Min & Max 30 205 91 200 S0 205

Standard dev 19 20 19
Systolic BP R

Mean 139 139 139

n 1290 1285 2575 -

Min & Max S0 205 88 200 88 205

Standard dev 19 20 19
Diastolic BP for Males

Mean 79 78 78

n 369 972 1941

Min & Max 52 110 50 110 S0 110

Standard dev 10 10 10
Diastolic BP for Females

Mean 79 78 79

n 321 313 634

Min & Max 55 110 46 102 46 110

Standard dev . 10 10 10
Diastolic BP

Mean ’ 79 78 79

n 1290 1285 - 2575

Min & Max 52 110 46 110 46 110

Standard dev 10 10 10
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Table 14 Baseline: DémographiczzGha‘racter.istics*'-";Bloodi:Pres's"ur'e.‘a:-Hospital“C‘emres

Nicorandil Placebo Total
(n=1274) (n=1276) (n=2550)

Systolic BP for Males

Mean 135 136 136
n 991 ' 976 . 1967
Min & Max 90 190 ’ 85 190 85 190
Standard dev 19 19 19

Systolic BP for Females

Mean 142 141 141
n 282 300 582
Min & Max 90 200 S5 199 90 200
Standard dev 20 20 20

Systolic BP

Mean 137 137 ’ 137
n 1273 1276 2549 -
Min & Max 90 200 85 199 85 200

Diastolic BP for Males

Mean 78 79 79
n 991 976 1967
Min & Max 34 114 35 110 34 114
Standard dev 10 10 10

Diastolic BP for Females

Mean 78 78 78
n 282 300 582
Min & Max 438 116 50 102 48 11
Standard dev 10 9 10

o

Diastolic BP

Mean 78 79 78
n 1273 1276 2549
Min & Max 34 116 35 110 34 116
Standard dev 10 10 10

' Standard dev 19 19 19



IONA Clinical Study Report

Table 15 Baseline:-Demographic'Gharacteristics =:Risk*Eactors

Nicorandil Placebo Total
(n=25€5) (n=2561) (n=5126)
Smcking
Smoker 417 16% 425 17% 842 ( 16% )
Ex-Smoker o 1572 61% 1519 59% 3091 ( 60% )
Non-Smoker 576 22% 616 24% 1192 ( 23 )
Missing 1 : 1
Diabetic
Yes 197 8% 232 9% 429 { 8% )
No 2368 92% 2329 91% 4697 ( 92% )
Hypertension
Yes 1197 47% 1178 46% 2375 ( 46% )
No 1368 53% 1383 54% 2751 { 54% )
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Table 16 Baseline Demographic:Characteristics - ‘Risk-Factors = GP-Ceéntres: - * -

Nicorandil Placebo Total
(n=1291) (n=1285) (n=2576)

Smoking

Smoker 255 {  20% 241 ( 19% 496 ( 19%

Ex-Smoker 788 ( 61% 746 ( 58% 1534 ( 50%

Non-Smoker 248 19% 297 ( .23% 545 ( 21%

Missing : 1 1
Diabetic

Yes 87 ( 7% 101 ¢ 8% 188 ¢ 7%

No 1204 ( 93% 1184 ( 92% 2388 ( 93%
Hypertension

Yes 596 ( 46% 562 { 44% ) 1158 ( 45%

No 695 ( S4% 723 ( 56% 1418 ( ©55%

Table 17 Baseline Demographic Characteristics - Risk Factors - Hospital Centres

Nicorandil Placebo Total
(n=1274) (n=1276) (n=25590)
Smoking
Smoker 162 ( 13% 184 ( 14% 346 (  14%
Ex-Smoker 784 { 62% 773 ( 61% 1557 ( 81%
Non-Smoker 328 ( 26% 319 ( 25% 647 { 25%
Missing
Diabetic
Yes 110 ( 9% 131 ( 10% 241 9%
No 1164 91% 1145 ( 90% 2309 ( 91%
Hypertension
Yes 601 ( 47% 616 ( 48% 1217 ( 48%
No 673 ( 53% 660 ( 52% 1333 ( 52%
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Table 18 Baseline Demographic-Gharacteristics -:Vascular Disease::

Nicorandil Placebo Total
(n=2565) {(n=2561) (n=5126)
Previous Myocardial Infarction (MI)
Yes 1696 ( 66% ) 1682 ( 66% ) 3378 66% )
No 869 ( 34% ) _ 873 { 34% ) 1743 34% )
Previous Heart Bypass (CABG)
Yes 572 ( 22% ) 590 ( 23% ) 1162 23% )
No 1993 ( 78% ) 1971 ( 77% ) 3964 77% )
Previous Angioplasty (PTCA)
Yes 360 { 14% ) 392 ( 15% ) 752 _15% ).
No 2205 86% ) 2168 ( 85% ) 4373 85% )
Missing 1 1
Previous Angiogram
Yes 1508 ( 59% ) 1525 ( 60% ) 3033 59% )
No 1057 {( 41% ) 1036 { 40% ) 2093 41% )
Previous Stroke
Yes 134 5% ) 116 ( 5% ) 250 5% )
No 2431 ( 95% ) 2444 { 95% ) 4875 95% )
Missing 1 1
Previous Hospitalisation for Transient Ischaemic Attack (TIA)
Yes 47 |{ 2% ) 55 2% ) 102 2% )
Ne 2518 | 93% ) 2506 { 98% ) 5024 98% ) .
Previous Peripheral Vascular Disease (PVD)
Yes 289 11% ) 335 ( 13% ) 624 12% )
No 2276 ( 89% ) 2226 ( 87% 4502 88% )
Previous Left Ventricular Dysfunction (LVD)
Yes 230 ( 9% ) 206 ( 8% 436 9% )
No 2332 ( 91% ) 2354 (  92% 4686 91% )
Missing 3 1 4
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Table 19 Baseline Demographic Characteristics < Vascular Disease <GP Centres

Nicorandil Placebo Total
(n=1291) (n=1285) (n=2576)

Previous Myocardial Infarction (MI)

Yes 965 (  75% ) 964 (  75% ) 1929 ( 75%

No 326 | 25% ) . 321 ( 25% ) 647 25%
Previous Heart Bypass (CABG)

Yes 290 ( 22% ) 311 { 24% ) 601 ( 23%

No 1001 ( 78% ) 974 ( 76% ) 1975 (1 77%
Previous Angioplasty (PTCA)

Yes 159 ( 12% ) 167 ( 13% ) 326 ( _ 13%

No 1132 ( 88% ) 1117 ( 87% ) 2249 ( 87

Missing 1 1
Previous Angiogram

Yes 648 ( 50% ) 647 { 50% ) 1295 ( 50

No 643 ( 50% ) 638 ( 50% ) 1281 ( 50%
Previous Stroke

Yes 69 ( 5% ) 59 ( 5% ) 128 { 5%

No 1222 ( 95% ) 1225 ( 95% ) 2447 ( 95%

Missing 1 1
Previous Hospitalisation for Transient Ischaemic Attack {TIA)

Yes 31 ¢ 2% ) 30 ¢ 2% ) 61 ( 2%

Ne - 1260 ( 98% ) 1255 ( 98% ) 2515 ( 98%
Previous Peripheral Vascular Disease (PVD)

Yes 128 ( 10% ) 150 ( 12% ) 278 ( 11%

No 1163 ( 90% ) 1135 ( 88% ) 2298 ( 89%
Previous Left Ventricular Dysfunction (LVD)

Yes 103 { 8% ) 77 ( 6% ) 180 ( 7%

No 1185 ( 92% ) 1207 ( 94% ) 2392 ( 93%

Missing 3 1 4
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_Table 20 Baseline Demographic-Characteristics —Vascular Disease - Hospital Centres “ - . -~

Nicorandil Placebo Total
{(n=1274) (n=1276} (n=2550)
Previous Myocardial Infarction (MI)
Yes 731 { 57% ) 718 ( 56% ) 1449 ( 57%
No 543 ( 43% ) S58 ( 44% ) 1101 { 43%
Previous Heart Bypass (CABG)
Yes 282 { 22% ) 279 {  22% ) 561 { 22%
No 992 ( 78% ) 937 ( 78% ) 1989 ( 78%
Previous Angioplasty (PTCA)
Yes 201 ( 16% ) 225 18% ) 426 ( 17%
No 1073 84% ) 1051 82% ,) 2124 ( 83%
Missing
Previous Angiogram
Yes 860 ( 68% ) 878 ( 69% ) 1738 ( 68%
No 414 ( 32% ) 398 ( 31% ) 812 ( 32%
Previous Stroke
Yes 65 ( 5% ) 57 { 4% ) 122 5%
No 1209 ( 95% ) 1219 ( 96% ) 2428 ( 95%
Missing
Previous Hospitalisation for Transient Ischaemic Attack (TIA)
Yes 16 ( 1% ) 25 ( 2% ) 41 ( 2%
No 1258 { 93% ) 1251 ( 98% ) 2509 ( 98%
Previous Peripheral Vascular Disease (PVD)
Yes 161 ( 13% ) 185 ( 14% ) 346 ( 14%
No 1113 ( 87% ) 1091 ¢ 86% ) 2204 ( 86
Previous Left Ventricular Dysfunction (LVD)
Yes 127 { 10% ) 129 ( 10% ) 256 ( 10%
No 1147 ( 90% ) 1127 ( 90 ) 2294 ( 90%
Missing
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Table 21 Baseline . Demographic Characteristics- Severity of Angina .

Nicorandil Placebo Total
(n=2565)} (n=2561) (n=5126)
CCSF Classification for Angina
I 671 ( 26% ) 692 ( 27% ) 1363 ( 27% )
Iz 1605 {( 63% ) 1583 ( 62% ) 3188 ( 62% )
Irr - 272 | 11% ) 278 ( 11% ) 547 { 11% )
I 15 ( 1% ) 2 0% ) 24 ( 0% )
Missing 2 2 4

Table 22 Baseline Demographic Characteristics - Severity of Angina - GP Centres

Nicorandil Placebo Total
(n=1291} (n=1285) (n=2576)
CCSF Classification for Angina
I 248 19% ) 255 ( 20% ) 503 ( 20% )
iI 861 ( 67% ) 852 | 66% ) 1713 ( 67% )
It 172 | 13% ) 172 ( 13% ) 344 ( 13% )
v 8 { 1% ) 5 { 0% ) 13 | 1% )
Missing 2 1 3

Table 23 Baseline Demographic Characteristics - Severity

of Angina - Hospital Centres

Nicorandil Placebo Total
(n=1274) (n=1276¢) (n=2550)
CCSF Classification for Angina
I 423 ( 33% ) 437 ( 34% ) 860 ( 34% )
Iz 744 ( 58% ) 731 ( 57% ) 1475 ( 58% )
III 100 ( 8% ) 103 | 8% ) 203 | 8% )
v 7 1% ) 4 0% ) 11 | 0% )
Missing 1 1
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Table 24 Selected Baseline Drug Types« “=

Nicorandil Placebo Total
(n=2565) (n=2561) {(n=5126)
Beta Blockers
1469 ( 57% 1433 ( 56% 2902 ( 57%
ACE-Inhibitors o
739 { 29% 759 (  30% 1498 ( 29%
AII Receptor Antagonists -
69 ( 3% 75 | 3% 144 ( 3%
Diuretics
788 (  31% 760 ( 30% 1548 ( 30%
Calcium Channel Blockers
1411 { 55% 1337 ( 55% 2808 { 55%
Nitrates: Long Acting -
1359 ( 53% 1358 ( 53% 2717 ( 53%
Nitrates: Short Acting
1881 ( 73% 1875 ( 73% 3756 ( 73%
Aspirin / Antiplatelets
2283 ( 89% 2238 ( 87% 4521 ( 88%
Anti-Coagulants
107 { 4% 120 5% 227 | 4%
Other Antihypertensives
54 | 2% 59 | 2% 113 | 2%
Other Anti-arrhythmic
124 5% 105 ( 4% 229 ( 4%
Anti-Diabetic: Insulin
77 ( 3% 96 { 4% 173 | 3%
Anti-Diabetic: Oral Hypoglycaemics
51 ¢ 2% 58 ( 2% 109 { 2%
Cholesterol Modifiers: Statins
1449 ( ©56% 1486 ( 58% 2935 ( 57%
Cholesterol Modifiers: Others
65 ( 3% 69 ( 3% 134 ( 3%
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‘Table 25 Selected Baseline :Drug-Types:- GP-Centres- -~

Nicorandil Placebo Total
(n=1291) (n=1285) (n=2576)
Beta Blockers
660 ( 51% ) 672 { 52% ) 1332 ( 52%
ACE-Inhibitors
359 ( 28% ) : 381 ( 30% ) 740 ( 29%
AII Receptor Antagonists ;
23 2% ) 31 { 2% ) 54 ( 2%
Diuretics
424 ( 33% ) 407 ( 32% ) 831 ( 32%
Calcium Channel Blockers
716 ( 55% ) 682 { 53% ) 1398 ( 54%
Nitrates: Long Acting -
712 ( 55% ) 680 ( 53% ) 1392 ( 54%
Nitrates: Short Acting
1031 ( 80% ) 1029 ( 80% ) 2060 ( 80%
Aspirin / Antiplatelets
1133 ( 88% ) 1086 ( 85% ) 2219 ( 86%
Anti-Coagulants
51 ( 4% ) 66 | 5% ) 117 | 5%
Other Antihypertensives
31 | 2% ) 24 2% ) 55 ( 2%
Other Anti-arrhythmic
70 ( 5% ) 61 ( 5% ) 131 ( 5%
Anti-Diabetic: Insulin
26 ( 2% ) 36 ( 3% ) 62 ( 2%
Anti-Diabetic: Oral Hypoglycaemics
20 ( 2% ) 30 { 2% ) 50 ( 2%
Cholesterol Modifiers: Statins
643 ( 50% ) 663 ( 52% ) 1306 ( 51%
Cholesterol Modifiers: Others
37 3% ) 41 3% ) 78 | 3%
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Table 26 Selected Baseline-Drug Types'- Hospital Centres::® -

Nicorandil Placebo Total
{n=1274) (n=1276) (n=2550)
Beta Blockers ) )
809 ( 64% 761 60% 1570 ( 62%
ACE-Inhibitors
’ 380 {( 30%. 378 30% ) 758 (  30%
AII Receptor Antagonists
46 4% 44 3% 90 ( 4%
Diuretics
364 29% 353 28% 717 | 28%
Calcium Channel Blockers
695 ( 55% 715 56% 1410 ( 55%
Nitrates: Long Acting -
647 | 51% 678 53% 1325 { 52%
Nitrates: Short Acting
850 ( 67% 846 66% 1696 (- 67%
Aspirin / Antiplatelets
1150 ¢ 90% 1152 90% 2302 ( 90%
Anti-Coagulants
s6 { 4% 54 4% 110 4%
Other Antihypertensives
23 | 2% 35 3% 58 { 2%
Other Anti-arrhythmic
54 4% 44 3% 98 ( 4%
Anti-Diabetic: Insulin
51 ( 4% 60 5% 111 o 4%
Anti-Diabetic: Oral Hypoglycaemics
31 ( 2% 28 2% 59 ( 2%
Cholesterol Modifiers: Statins
806 ( 63% 823 64% 1629 ( 64%
Cholesterol Modifiers: Others
28 ( 2% 28 2% 56 ( 2%
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Nicorandil Placebo Total
(n=1274) (n=1276) (n=2550)
Beta Blockers
809 ( 64% 761 | 60% 1570 { 62%
ACE-Inhibitors
380 ( 30% 378 ( 30% 78 ( 30%
AII Receptor Antagonists
46 | 4% 44 ( 3% 90 ( 4%
Diuretics
364 ( 29% 353 | 28% 717 ( 28%
Calcium Channel Blockers
695 ( 55% 718 | 56% 1410 ( 55%
Nitrates: Long Acting ) "
647 ( ©51% 678 ( 53% 1325 ( 52%
Nitrates: Short Acting
850 ( 67% 846 | 66% 1696 ( 67%
Aspirin / Antiplatelets
1150 90% 1152 30% 2302 { 30%
Anti-Coagulants
56 ( 4% 54 ( 4% 110 4%
Other Antihypertensives
23 2% 35 3% 58 ( 2%
Other Anti-arrhythmic
s4 4% 44 3% 98 { 4%
Anti-Diabetic: Insulin
51 { 4% 60 { 5% 111 | 4%
Anti-Diabetic: Oral Hypoglycaemics
31 ¢ 2% 28 ( 2% 59 ( 2%
Cholesterol Modifiers: Statins
806 ( 63% 823 ( 64% 1625 ( 54%
Cholesterol Modifiers: Others
28 2% 28 2% 56 | 2%
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Table 27 Selected Combinations:of-Baseline:Drug ‘Fypeés«+ w1

Nicorandil
(n=2565)

Placebo
(n=2561)

Total
(n=5126)

Key: BB=beta blocker, CCB=calcium channel blocker,

BB CCB Nitrate

No No No 97 ( 4% )
No No Yes 256 ( 10% )
No Yes No 327 { 13% )
No Yes Yes 416 ( 16% )
Yes No No 497 ( 19% )
Yes No Yes 304 ( 12% )
Yes Yes No 285 ( 11% )
Yes Yes Yes 383 (  15%

Number of drug types taken

0 97 4% )
1 1080 ( 42% )
2 1005 ( 39% )
3 383 ( 15% )

104

270

3158

468

322

316

104

1053

1077

327

Nitrate=long acting nitrate

11%

12%

17%

18%

13% )

12%

13%

13%

) 201

) 642
) 855

) 965

) 201
) 2133

) 2082

14%
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Table 28 Selected Combinations of Baseline-Drug TFypes=:GP Centres:

Nicorandil Placebo Total
(n=1291) (n=1285) - (n=2576}

Key: BB=beta blocker, CC3=calcium channel blocker, Nitrate=long acting nitrate

BB CCB Nitrate

No  No No 52 ( 4% ) 54 4% ) 106 4% )
No No Yes 164 { 13% ) 174 ( 14% ) 338 ( 13% )
No Yes No 175 (  14% ) 170 ( 13% ) 345 (1 13% )
No  Yes Yes 240 ( 19% ) 215 { 17% ) 455 ( 18% )
Yes No No 234 ( 18% ) 226 ( 18% ) 460 ( 18% )
Yes No Yes 125 { 10% ) 149 ( 12% ) 274 (7 11% )
Yes Yes No 118 ¢ 9% ) 155 (  12% ) 273 { 11% )
Yes Yes Yes 183 ( 14% ) 142 (  11% ) 325 (1 13% )

Number of drug types taken

0 52 ( 4% ) 54 ( 4% ) 106 ( 4% )
1 573 {  44% ) 570 ( 44% ) 1143 ( 44% )
2 483 { 37% ) 519 ( 40% ) 1002 ( 39% )
3 183 { 14% ) 142 { 11% ) 325 { 13% )
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Table 29 Selected Combinations:of Baseline:Drug Types=Hospital-Centres:: » ===~

Nicorandil Placebo Total
(n=1274) (n=1276) (n=2550)

Key: BB=beta blocker, CCB=calcium channel blocker, Nitrate=long acting nitrate

BB CCB Nitrate

No No No 45 (4% ) Cos0 { a% ) 95 (4% )
No No Yes 92 ( 7% ) 95 | 8% ) 188 ( 7% )
No Yes No 152 ( 12% ) 145 ( 11% ) 297 ( 12% )
No Yes Yes 176 ( 14% ) 224 ( 18% ) 400 ( 16% )
Yes No No 263 ( 21% ) 242 ( 19% ) 505 ( 20% )
Yes No Yes 179 ( 14% ) 173 ( 14% ) 352 (7 1a% )
Yes Yes No 167 ( 13% ) 161 (1 13% ) 328 ( 13% )
Yes Yes Yes 200 ( 16% ) 185 { 14% ) 385 ( 15% )

Number of drug types taken

o} 45 | 4% ) 50 4% ) 95 ( 4% )
1 507 ( 40% ) 482 ( 38% ) 990 ( 39% )
2 522 ( 41% ) 558 ( 44% ) 1080 { 42% )
3 200 ( 16% ) 185 ( 14%°) 385 ( 15% )
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“Table 30 Summary of-Eatal Endpoint.Form::

Nicorandil Placebo

(n=2565) (n=2561)

Coronary Heart Disease 60 ( 2.34% ) 73 ( 2.85%
Sudden death 33 (1 1.29% ) 43 ( 1.68%
Heart failure 7 ; 12 ( 0.47% ) 9 ( 0.35%
Myocardial Infarction 11 ( 0.43% ) 16 ( 0.62%
Cardiac Procedure 4 ( 0.16% ) 5 { 0.20%
Stroke 5 { 0.19% ) 10 ( 0.39%
Cardiovascular Procedure 3 { 0.12% ) 1 ( 0.04%
Other Cardiovascular 70 0.27% ) 4 ( 0.TI6%
Presumed Cardiovascular S ( 0.19% ) 10 ( 0.39%
Non-Cardiovascular 31 ( 1.21% ) 31 ( 1.21%
Total Number of Deaths 111 { 4.33% ) 129 ( 5.04%
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Table 31 Summary of Non-Fatal Endpoint Form:-* = ~»

Nicorandil
(n=2565)

Events Subjects (%)

Placebo
(n=2561}

Events Subjects

(%)

Non-Fatal Myocardial Infarction
Symptomatic

Silent

Unplanned Hospitalisation for Chest Pain
Unstable Angina
Definite Angina

Presumed Angina

Stroke

Hospitalised Transient Ischaemic Attack

Total Number of Non-Fatal Endpoints

Not a Study Endpoint
Other Hospitalised Chest Pain
Other Cardiovascular Event

Other Event

59

56

348

64

132

152

28

440

190

52

79

59

56 ( 2.18%)
53 { 2.07%)
3 {0.12%

260 (10.14%)

)

6 { z2.18

ur
o

115 ( 4.48%)

126 ( 4.91%)

28 ( 1.09%)

5 { 0.19%)

328 {12.79%)

157 { 6.12%)

51 { 1.93%%)

63 ( 2.46%)

80 72 {

2.81%)

72 65 ( 2.543%)

8 ‘8

452 292 (11.

86 73 {
165 127 |
201 "152
29 29 (
3 2

564 369 (1

194 163 ¢
46 42
2s 78
€9 57 |

0.

2.

&

5.

4.

[

3.

2.
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IONA Clinical Study Report

s ..o Table 40 Worsening CCSF Severity of Angina-Score

Nicorandil Placebo

number worsened / n

op

number worsened / n (

visit

4 158 / 2454 ( 6% ) 160 / 2451 ( 7%
5 174 / 2378 ( 7% ) 160 / 2376 ( 7%
6 (annual visit) 140 / 1665 ( 8% ) 129 / 1658 ( 8%
7 113 / 1246 ( 9% ) 115 / 1222 ( 9%
8 67 / 812 { 8% ) 78 / 787 ( 10%
9 (annual visit) 32 / 406 { 8% ) 35 / 406 ( _9%
10 9 / 105 ( 9% ) ‘ 6 / 110 {( 5%
11 0/ 6 ( 0% ) 1/ 7 ( 14%
12 (final visit) 185 / 2314 ( 8% ) 193 / 2290 ( 8%
Worse at Any Visit: 387 / 2565 ( 15% ) 398 / 2561 ( 16%

Nicorandil vs Placebo, odds-ratio = 0.97 ( 0.83, 1.12 )

P 0.652




IONA Clinical Study Report

Table 41 Worsening CCSF and Unplanned Hospitalisation:for:Cardiac:Chest‘Pain = -~ * -

Nicorandil Placebo

number worsened / n (%) number worsened / n (%)

Unplanned Hospitalisation for Cardiac Chest Pain

260 / 2565 ( 10% ) 292 / 2561 ( 11i%

Odds-Ratio = 0.88 ( 0.73, 1.05

P = 0.144

Worsening CCSF score or Unplanned Hospitalisation for Cardiac Chest Pain
569 / 2565 ( 22% ) - 602 / 2561 ( 24% )

0Odds-Ratio = 0.93 ( 0.81, 1.06 )

P = 0.259

'




IONA Clinical Study Report

Table 42 Analysis of Changes in Blood Pressure

Nicorandil Placebo

Mean (Std Dev) Mean (Std Dev)

Systolic Blood Pressure
N 2067 ) 2042
Baseline ’ 138.5 ( 19.2 ) 138.3 ( 19.2 )
Final Visit 134.5 ( 20.3 ) 134.9 ( 20.1 )
Difference 4.0 ( 20.0) 3.4 ( 19.8 )
Mean difference for Nicorandil vs Placebo = 0.5 ( -0.6, 1.6 }

P = 0.353 -

Diastolic Blood Pressure
N 2067 2042
Baseline 78.6 ( 10.0 ) 78.6 { 9.9 )
Final Visit 76.2 ( 10.2 ) 76.5 ( 10.4 )

Difference 2.4 ( 11.7 ) 2.1 ( 11.3 )

P = 0.327

' Mean difference for Nicorandil vs Placebo = 0.3 ( -0.3, 0.9 )
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IONA Clinical Study Report

Table 45 Summary of Revascularisations:

Nicorandil
{n=2555)

Events Subjects (%)

Placebo
(n=2561)

Events Subjects (%)

CABG

PTCA or CABG

Elective Procedures Only:

PTCA

CABG

PTCA or CABG

93

88

84

86

83 ( 3.24%)

111 98 { 3.83%)

117 117 ( 4.57%)

228 204 ( 7.97%)

101 93 ( 3.63%)

108 108 ( 4.22%)

209 192 ( 7.50%)




IONA Clinical Study Report

Table 46 Heart Failure Deaths, Heart Failure Hospitalisations and Arrhythmia

Nicorandil Placebo
(n=2565) (n=2561)
Events Subjects (%) Events Subjects (%)
Heart failure* hospitalisation 51 38 ( 1.48%) 59 51 ( 1.99%)
Heart failure death 12 12 ( 0.47%) 9 9 ( 0.35%)
Heart failure death or
Heart failure hospitalisation 63 49 { 1.°91%) 58 52 { 2.03%)

Arrhythmiat 28 37 { 1.44%) 46 42 ( 1.64%)

* Heart Failure = heart failure, cardiac failure, veatricular failure.

t Arrhythmia = arrhythmia, atrial flutter, atrial tachycardia, atrial fibrillation,
ventricular fibrillation, paroxysmal ventricular fibrillation, ventricular
tachycardia, ventricular arrhythmia, supraventricular tachycardia
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IONA Clinical Study Report

Table 54 Selected Drug Types - Visit 4

Nicorandil Placebo

(n=24938) (n=24%3)

Beta Blockers 1406 { 56% 1369 ( 55%
ACE-Inhibitors 731 { 29% 770 | 31%
ALI Receptor Antagonists 73 3% B2 3%
Diuretics 787 ( 32% 766 ( 31%
Calcium Channel Blockers 1357 (  54% 1357 (  54%
Nitrates: Long Acting 1324 { 53% 1311 ( 52%
Nitrates: Short Acting 1781 ( 71% 1795 (1 72%
Aspirin / Antiplatelets 2196 ( 88% 2159 ( 86%
Anti-Coagulants 114 ( 5% 126 5%
Other Antihypertensives 8 ( 0% 6 0%
Other Anti-arrhythmic 131 | 5% 111 ( 2%
Anti-Diabetic: Insulin 72 3% 30 ( 4%
Anti-Diabetic: Oral Hypoglycaemics 64 3% 68 3%
Cholesterol Mcdifiers: Statins 1475 ( S3% 1513 ( s1%
Cholesterol Modifiers: Others 59 ( 2% 61 2%




IONA Clinical Study Report

Table 55 Selected Drug Types - Visit §

Nicorandil Placebo

(n=2431) (n=2435)

Beta Blockers 1357 56% 1326 S4%
ACE-Inhibitors 726 30% 759 31%
AII Receptor Antagonists 71 3% 83 3%
Diuretics 790 32% 765 31%
Calcium Channel Blockers 1292 53% 1322 54%
Nitrates: Long Acting 1274 52% 1270 52%
Nitrates: Short Acting 1705 70% 1712 70%
Aspirin / Antiplatelets 2140 88% 2095 86%
Anti-Coagulants 108 4% i26 5%
Other Antihypertensives 8 0% 7 0%
Othef Anti-arrhythmic 130 5% 113 5%
Anti-Diabetic: Insulin 63 3% 88 4%
Anti-Diabetic: Oral Hypoglycaemics 73 3% 74 3%
Cholesterol Modifiers: Statins 1482 61% 1507 62%
56 2% 62 3%

Cholesterol Modifiers: Others




IONA Clinical Study Report

Table 56 Selected Drug Types - Visit 6

Nicorandil Placebo

(n=1700) (n=1703)

Beta Blockers 933 ( 55% 914 54%
ACE-Inhibitors S17 ( 30% S41 32%
AII Receptor Antagonists 52 ( 3% 57 3%
Diuretics s61 {  33% 5s7 33%
Calcium Channel Blockers 931 ( 55% 941 55%
Nitrates: Long Acting 935 ( 5%% 932 55%
Nitrates: Short Acting 1234 ( 73% 1240 73%
Aspirin / Antiplatelets 1499 ( 883 1455 85%
Anti-Coagulants 77 { 5% 95 6%
Other Antihypertensives 8 Cc% 6 0%
Other Anti-arrhythmic 93 S5 85 5%
Anti-Diabetic: Insulin 40 | 2% 63 4%
Anti-Diabetic: Oral Hypoglycaemics 67 ( 4% 57 3%
Cholesterol Modifiers: Statins 1050 ( 62% 1029 60%
Cholesterol Modifiers: Others 38 2%

36 | 2%
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IONA Clinical Study Report

Table 57 Selected Drug Types - Visit 7

Nicorandil Placebo

(n=1275) (n=1255)

Beta Blockers 710 ( 56% 630 54%
ACE-Inhibitors 380 ¢ 30% 399 32%
AII Receptor Antagonists 39 ( 3% 42 3%
Diuretics 415 (  33% 399 32%
Calcium Channel Blockers 705 ( 55% 721 57%
Nitrates: Long Acting 694 ( 54% 691 55%
Nitrates: Short Acting 933 ( 73% 910 73%
Aspirin / Antiplatelets 1139 ( 893 1084 863
Anti-Coagulants 54 { 4% 75 6%
Other Antihypertensives 6 0% 4 0%
Cther Anti-arrhythmic 59 ( 5% c8 5%
Anti-Diabetic: Insulin 27 | 2% 44 4%
Anti-Diabetic: Oral Hyvpoglycaemics 55 ( 4% 45 4%
Cholesterol Modifiers: Statins 796 ( 62% 762 61%
25 2% 32 3%

Cholesterol Modifiers: Others




IONA Clinical Study Report |

Table 58 Selected Drug Types - Visit 8

Nicorandil Placebo
(n= 829) (n= 815)
Beta Blockers 455 ( 55% ) 439 ( 54%
ACE-Inhibitors 224 | 27% ) 260 ( 32% )
AII Receptor Antagonists 28 ( 3% ) 29 4% )
Diuretics 274 ( 33% ) 269 ( 33% )
Calcium Channel Blockers 464 ( 56% ) 494 ( 61%
Nitrates: Long Acting 453 (  55% ) 450 ( 55%
Nitrates: Short Acting 614 (  74% ) 613 ( 75%
Aspirin / Antiplatelets 753 ( 91% ) 707 ( 87% )
Anti-Coagulants 34 4% ) 61.( 7%
Other Antihypertensives 5 1% ) 3 0%
Other Anti-arrhythmic 37 | 4% ) 42 | 5%
Anti-Diabetic: Insulin 16 2% ) 26 ( 3% ) B
Anti-Diabetic: Oral Hypoglycaemics ‘ 36 | 4% ) 40 | 5%
Cholesterol Modifiers: Statins 514 ( 62% ) 506 ( 62% )
%)

Cholesterol Modifiers: Others 20 ( 2% ) : 14 ( 2




IONA Clinical Study Report

Table 59 Selected Drug Types - Visit 9

i

Nicorandil Placebo

(n= 421) (n= 414)

Beta Blockers 236 56% 218 { 53%
ACE-Inhibitors 123 29% 138 ( 33%
AII Receptor Antagonists 14 3% 16 | 4%
Diuretics 149 35% 152 ( 37%
Calcium Channel Blockers 246 58% 251 ( 61%
Nitrates: Long Acting 228 54% 248 ( 60%
Nitrates: Short Acting 305 T2% 343 ( 83%
Aspirin / Antiplatelets 372 88% 361 ( 87%
Anti-Coagulants 21 5% 28 | 6%
Other Antihypertensives 3 i% 3¢ 1%
Other Anti-arrhythmic 25 6% 21 ( 5%
Anti-Diabetic: Insulin 7 2% 9 | 2%
Anti-Diabetic: Oral Hypoglycaemics 20 5% 19 5%
Cholesterol Modifiers: Statins 270 64% 269 ( 65%
Cholesterol Modifiers: Others 7 2% 7 ( 2%

[P
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IONA Clinical Study Report

Table 60 Selected Drug Types - Visit 10

Nicorandil Placebo

(n= 111) (n= 112)

Beta Blockers 56 50% 54 ( 48%
ACE-Inhibitors 35 32% 35 ( 31%
AII Receptor Antagonists 5 5% 5 | 5%
Diuretics 40 35% 44 ( 39%
Calcium Channel Blockers 65 59% 72 ( 64%
Nitrates: Long Acting 60 54% 70 ( 63%
Nirrates: Short Acting 84 76% 83 ( 79%
Aspirin / Antiplatelets 92 83% 100 ( 89%
Anti-Coagulants & 5% 7 5%
Other Antihypertensives 0 0% 0 0%
Other Anti-arrhythmic 7 6% 5 5%
Anti-Diabetic: Imnsulin 3 3% 2 2%
Anti-Diabetic: Oral Hypoglycaemics 8 7% s 4%
Cholesterol Modifiers: Statins 73 66% 70 ( 63%
2 2% 1%

Cholesterol Modifiers: Others
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IONA Clinical Study Report

Table 61 Selected Drug Types - Visit 11

Nicorandil Placebo

(n= 7) (n= 7)

Beta Blockers 3 ( 43% 3 ( 43%
ACE-Inhibitors 2 ( 29% 5 ( 71%
AII Receptor Antagonists o ( 0% 1 { 14%
Diuretics 2 ( 29% 4 { 57%
Calcium Channel Blockers s ( 71% 3 ( 433%
Nitrates: Long Acting 6 ( 86% 2 29%
Nitrates: Short Acting 4 ( 57% 6 ( 86%
Aspirin / Antiplatelets 6 ( 86% 5 ( 71%
Anti-Coagulants [ 0% 2 ( 29%
Other Antihypertensives 0 0% 0 0%
Other Anti-arrhythmic 0 0% 0 0%
Anti-Diabetic: Insulin 1 ( 14% 0 0%
Anti-Diabetic: Oral Hypoglycaemics T 14% o 0%
Cholesterol Modifiers: Statins 6 ( 86% 6 ( 86%
o | 0%

Cholesterol Modifiers: Others 0 { 0%
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IONA Clinical Study Report

Table 62 Selected Drug Types - Visit 12

Nicorandil Placebo

(n=2461) (n=2447)

Beta Blockers 1326 ( 54% 1292 53%
ACE-Inhibitors 782 (  32% 793 32%
AII Receptor Antagonists 89 ( 4% 97 4%
Diuretics 810 ( 33% 777 32%
Calcium Channel Blockers 1246 ( 51% 1283 52%
Nitrates: Long Actin 1219 ( S0% 1212 50%
Nitrates: Short Acting 1633 ( 66% 1640 67%
Aspirin / Antiplatelets 2104 ( 85% 2064 343
Anti-Coagulants 124 | 5% 150 5%
Other Antihypertensives 8 ( 0% 8 0%
Other Anti-arrhythmic 134 5% 110 4%
Anti-Diabetic: Insulin 66 ( 3% 85 3%
Anti-Diabetic: Oral Hypoglycaemics 112 | 5% 102 4%
Cholesterol Mcdifiers: Statins 1557 ( 63% 1570 64%
Cholesterol Modifiers: Others 45 ( 2% 53 2%
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