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Summary: The HOPE /Heati Outcomes Prevention Eva/uationl Study 

Background: Although it is well established that elevated cholesterol, smoking and 
hypertension are major risk factors for cardiovascular disease (CVDL-these factors do not 
account fully for the risks of developing CVD in a population. Therefore, identification of other 
risk factors and modifying them are needed to further reduce death and disability from CVD. 
Recent epidemiological and experimental data suggest that activation of the renin-angiotensin 

system has a strong role in increasing the risk of CVD events, such as myocardial infarction . 
(MI), Additionally, studies in animals suggest that angiotensin COnvetting enzyme inhibitors 
(ACE-i) which block the activation of the renin-angiotensin system may retard atherosclerosis.’ _ 
Three large clinical trials of ACE-l (SOLVD trials and the SAVE trial) which randomized more 
than 9000 patients with low ejection fractions found a significant 23% reduction in risk of . 
MI (2p<O.O002). The reduction in MI in the SOLVD trials was independent of the level of 
ejection fraction, etiology of low ejection fraction Whemic or non-ischemicL concomitant use 
of various cardiac medications, presence or absence of diabetes and blood pressure response, 
suggesting that ACE-I may have a role in preventing MIS in a much wider range of patients 
and not just those with. low ejetion fraction. However, this hypothesis requires direct - 
confirmation by prospective randomized clinical trials. 

Atherosclerosis also appears to be increased with oxidation of lipids. Oxidized lipids affect 
many atherogenic processes and data from epidetiiological and laboratory studies suggest 

-- that the use of naturally occurring and safe anti-oxidants such as Vitamin E may retard 
atherosclerosis or its dinical sequelae. However Vitamin E has not been properly evaluated 
and large-scale randomized clinical trials are needed to establish any efficacy. 

We therefore propose to evaluate the effects of-an ACE-l, Ramipril and a naturally occurring 
anti-oxidant, Vitamin E, in a large, simple randomized clinical trial of 8,000 to 9,000 patients 
in a 2 X 2 factorial design. 

Objectives: To evaluate if use of Ramipril and/or Vitamin E, two safe and practicable therapies. 
reduce myocardial infarction, stroke and cardiovascular death in a broad group of patients at 
‘risk for cardiovascular events. 

-. 

. 

study design: A raildomized, place 
patients at significant risk of CVD Y 

o-controlled, double blind clinical tfial of 8,000 to 9,000 
events (including patients with previous Ml, stable and 

unstable angina, bypass or angioplasty, previous stroke, peripheral vascular disease and high 
risk diabetics) utilizing a 2 X 2 factorial design and a simple and focused protocol. Patients will 
be recruited from approximately 200 centres internationally over a one year time period. After 
an initial three-week run-in period, patients will be randomized t.o Ramipril (2.5 mg OD for 1 
week then 5.0 mg 00 for three weeks then 10 mg 00 thereafter) or placebo and Vitamin E 
1400 lU 00) or placebo. Patients will be followed for an average of 3.5 years at regular six 
month intervals during which all cardiovascular events and hospitalizations will be monitored- 

lmpoftance of the study: If Ramipril and/or- Vitamin E is found to be beneficial in this trial, 
these safe and practicable therapies could be applied world wide and prevent thousands of 

- Patients suffering disability or death from CVD. 



Fiqure I : 

HGPE (Heart Outcomes Prevention Evaluation) Study SummarV =- 
,+ LARGE, SIMPLE RANDOMIZED CLINICAL TRIAL OF ACE4NHI.BlTORS AND VITAMIN c 1~ 

PATlENTS AT HIGH RISK FOR CARDIOVASCULAR EVENTS _.s- 

ELIGIBILITY: MEN OR WOMEN OVER AGE 55 AT.HIGH RISK OF CARDIOVA%CULAR EVENTS 
1. CARDIAC DISEASE: Previous MI, previous stable or unstable angina (with documented multivessel coronary 

artery disease or a positive stress test), previous rnutiivessel PTCA (more than one month ago), previous 
m&vessel CAffi > 4 years ago or with angina. or multivessel coronary disease seen on angiography. 

2. OTHER HlGH RISK: 
Previous limb bypass surgery or angioplasty, previous limb amputation, history 

of intermittent daudication with leg/arm BP ratio a.80 in at least one side, or significant stenosis by 
doamented angiography or nofl-invasive testing. 
8. Previous stroke more than one month ago. 

: With one other risk factor: hypertension; (~160 systolic or >!I0 diastolic or on 
treatment); total cholesterol > 52rnmol/L(200 rngML); arrrently smoting; known microalbuminuria; HOC zs 0.9 
or any evidence of previous vascular disease. 

ID & INVlTATlON 
Mentify etiiible patients from patient l&s. procedure logs, coronary care unit logs, referral dir&s, etc. 

2 Enter brief, key data on patients into H V PE Screening Log. 
Invite patient to participate and send Patient Information Pamphlet- 

EUGlB~LllYllY~ z?Uz VISIT (-3 Weeks) 

-1 
consent. 

5 2 Ched< urine using dipstidc (exdude if proteinuria )Ll+). 
3. Complete one page Run-In Form and Fax to the CCC Project office (C3PO) at 1-800-263-2376. 

v 

4. Stad run-in period with 25 mg of Ramipril 00 (active for 7-10 days and then placebo for 10-l 4 days). 
5. Obtain creatinine, potassium and glycated Hb(the latter in diabetics only), at days 7-10 of Run-In Phase. 

RANDOMIZATION VISIT (0 weeks) 
1. Check compliance and confii eligibility. 
2 Randomize patient by calling (toll-free) C3PO at l-800-667-7263 (RAND) between 71OOarn and 7zOOpm EDT. 
3. Dispense allocated medication from H V PE Medication Kits: 

- Ramipfil2.5 mg 00 (increased to 5 mg 00 after one week, then increased to lb mg at one month) QI 
placebo 

.- ._ 

- Vitamin E 400 IU OD pz. placebo 
4. Complete and Fax Randomization Forms (induding bottom half of Run-in Form) and Fax to l-800-268-2376. 
5. f&kc! fOh+up appointment for 1 month (kl week). 

FOLLOW-UP (at 1 month, 6 months, then every 6 months for 3 years) 

+ 

1. check for all cardiovascular events and all hospitalizations. 
2. At one month visit, repeat local creatinine and potassium determination. 
3. Dispense medication and-encourage-compliance. 
4. Fax Follow-Up Form and, as needed, relevant Event Reports to C3PO. 

CENTRAL MONITORING FOR SAFETY, EFFICACY & OUTCOMES 
1. Fax Hospitalization, Death, Ml and Stroke Forms. 
2. Send discharge summaries, CT Scans etc., by mail in the HOPE Document Envelope. 
3. Send laboratory results w-hen requested to do SC. 

- -- 

V LOCAL INVESTIGATOR: 

= phone __- .- fax 

t C3PO: 237 Barton St. East, Hamilton, Ontario, L8L 2X2. For questions call l-800-263-9428 (WHA- 
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T& HOPE (Heart Outcomes Prevention Evaluation) Study - A LARGE, SIMPLE RANDOMQED TRIAL 
OF ACE-INHISITORS AND VITAMIN E IN PATIENTS AT HIGH RISK OF CARDlCiVASCUCAR EVENTS. ____ 

BACKGROUND AND RATIONALE 

1. REDUCING CARDlOVASCU~RD(SABILITY AND UNTIMELY DEATH REQUIRES INTERVENTIONS 
IN ADDITION TO THE CONTROL OF TRADITIONAL RISK FACTORS. 

The sequelae of atherosclerosis, such as coronary artery disease (CAD) or cerebrovascular disease 
constitute the biggest causes of death, including premature death in Western countries. 
Approximately 4060% of all deaths are due to CVD and as the population ages in Western 
countries, the absolute burden of CVD is certain to rise fll. 

Prevention of these cardiovascular diseases (CVD);requires modification of known risk factors for 
atherosderosis such as blood pressure, cholesterol and smoking.ra However, these risk factors 
only partly account for the risk of premature CVD and it is highly likely that additional factors are 
of importance. O1 Recent experimental evidence indicates that the formatlon and progression of 
atherosderotic lesions are influenced by a number of additional complex biological processes, 
such as the post-secretory modifications of low density lipoproteins (LDL). The interaction of 
oxidlled LDL with arterial wall, endothelial cells, macrophages, vascular smooth musde cells, 
platelets and circulating coagulation factors promotes atherosderosis.**5J Futier, a number of - 

stlmull increase the proliferation of smooth musde cells in the vascular wall. The role of the above 
T~CBSSBS in increasing the risk of atherosderosis and its complications is supported by 

-experimental, dinical and. epidemiological data. This multi-factorial causation of atherosderosis 
suggests that multiple approaches to preventing events in high risk patients are needed. 

In tMs document, we will first summarize several independent but complementary lines of 
evidence suggeatlng that angiotensin converting enzyme {ACE) lnhlbltors (ACE-l) and a naturally 
occurring anti-oxidant, Vltamln E, may be effective in reducing the risk of clinical sequelae of 
CVD. 60th therapies are simple, safe and are relatively inexpensive, so that they are likely to 
have subst5ntial public health impact and are potentially applicable worldwide. Second, we WiII 
oudlne a protocol for a large, simple and cost-efficient trial that will definitively and simultaneously 
test these therapies. . . 

2. USE OF ACE-INHIBITORS (ACE-l) IN PATIENTS WITH LOW NECTION FRACTION HAS SHOWN 
A SIGNIFICANT REDUCTION IN MYOCAROIAL INFARCTION. 

Three recent large randomized trials in patients with low ejection fractions reported significant 
reductions in the risk of myocardiai infarction (MI) with the use of ACE-l. The results of these 
studies are summarized in Table 1. 



Table 1: Reduction in risk of myocardial infarction (Ml) in patients with low ejection 
fractions (EFI in three randomized trials of ACE-inhibitors -- 

Trial/ACE-l used ‘W 

rotal of all fhree 
rials . 

.._ :._ . .421/451-l 532I4517 23(12 to 33) 0.0002 : 
(9.3%) _ (11.8%) 

- . 
In each of the two Studies Of Left Vent&lar Dysfunction (SOLVD) trials,r681 there was a 
significant reduction in MI with ‘enafapril versus placebo (for both trials: 23% relative risk 
reduction or RRR; 95 % Confidence Limits = 11% to 34%). Further, there was a highly significant 
reduction in the risk of unstable angina in each trial (for both trials: 20% RRR; 95% Cl =9% to 
29%). In the Survival And Ventricular Enlargement (SAVE) trial,@’ there was a significant 
reduction in &lI (24% RRR; 95% CL=596 to 40%) and in the need for re-vascularization 
procedures (23% RRR p < 0.001) with use of captopril versus placebo. Reductions in the incidence 
of myocardial infarction and unstable angina only became apparent in the above three studies 
after at least 6 months of treatment. Thereafter the difference continued .to widen until the end 
of the study. This delay in the reduction of ischemic events resembles the pattern observed in 
trials of cholesterol loweringrlW and suggests that the mechanism for this observed anti-ischemic 
action of ACE-l is not solely related to the beneficial hemodynamic effect of the drug, which is 
observed early. .- 

-.. 

Reductions in ischemic events were consistently seen in the SOLVD study among various 
subgroups defined by differing levels of ejection fraction (EF), etiology (ischemic and non- 
ischemic) ,yith.and without a history of diabetes and against a background of different drugs 
(beta-blockers, aspirin.‘or calcium blockers).‘71 Further, reductions in ischemic events were 
observed both among patients with congestive heart failure, who might be expected to have high 
renin profiles and among patients without failure, in whom renin levels were not elevated in the 
absence of diuretic use.“” In addition the effects cannot be explained by the hypotensive actions 
of ACE-l alone, as the magnitude of r&k reduction was substantially more than that expected fW??.. 
short term reductions in blood pressure. (12’ Moreover the risk reductions were similar among 
Patients with different degrees of blood pressure reductions. 

. . 

This evidence suggests that the benefits observed in these trials among patients with low ejection 
fraction also may occur in a broader group of patients without left ventricular dysfunction and that 
the mechanisms of benefit are perhaps related to a “cardioprotective” or “cardiovascular- 
protective” effect. However, since the degree of activation of the renin-angiotensin system. 
systemically and in localized vascular tissue is not known in patients with preserved ejection 
fractions (who presumably have no elevation of systemic renin levels), direct proof of the benefits 



ACE-I is required in such patients- Moreover, two short-term trials of ACE-I in patients 
,Jlowing PTCA did not demo.rtstrate any impact .on Ihe degree-of rqstenosis.‘sb.sJ However, in 
these trials treatment was for only 6 months and the process of restenosis following PTCA likely 
differs from native vessel atherosclerosis. Nevertheless, these data emphasize the need for - -.-- 
caution in extrapolating the results from the trials in patients with low ejetiion fraction to other 
patient groups. 

3. LABORATORY AND fXPERiMENTAL EVIDENCE SUGGEST THAT ACE-I MAY REDUCE THE RISK 
OF CVD EVENTS THROUGH MULTIPLE MECHANISMS. 

1. The anti-orolift%ative action of ACE-l on the myocardium and the vascular wall may be 
beneficial. The prospective Framingham Heart study has noted that left ventricular mass is an 
independent predictor of CAD death (1.7 fold risk elevation for men and 2.1 risk elevation for 
wornen).(‘= ACE-I have been shown to reduce left ventricular mass.(‘y Recently, arrgiotensin II 
has been found to induce’growth and jxofiferatio~of vascular smooth muscle cells in culture and 
in animal models in v-wo.~‘.~~~ .At the molecular level, angiotensin II increases expressIon of proto- 
oncogenes cmyc mRNA and c-fos and of the A+ain of plateletderived growth factor (~DGF) 
and these effects are inhibited by the ACE-I Sara&in.-’ The sequential activatibn of proto- 
ocIcogenes and growth factor genes may represent an important mechanism by which angiotensin 
II promotes vasarlar smooth musde cell growth and proliferation.al? It is possible that the anti- 
proliferative effects of ACE-I would reduce cardiac hypertrophy and simultaneously have a 
protective effect on the vascular wall.= 

fionnonal. vascular and cardio-arotective effects may also be involved in the mechanisms of 
-fit derived from ACE-l. Epidemiological studies have examined the association of renin levels 
with risk of CAD events. Although two of the early, small retrospective studies reported 
coticting rescdts, u4*2q the best epidemiologic evidence is provided by a recent larger prospective 
cohortatudy, u61 in which 1717 subjects with hypertension were followed for a mean’ of 8.3 years. 
7M risk of MI was increased 5.3 fold among subjects with high renin profiles versus those with 
low renin -profiles (95%CL=3.4-8.31, and this effect was independent of other established 
cardiovascular risk factors such as elevated cholesterol, blood pressure levels and diabetes. Other 
6arcWprotective effects of ACE-I redorted include reduction. in myocardial -oxygen dema_nd 
through reductions in preload and afterload, prevention of ventricular dilatation’2n and myomrdial 
hypertrophy? blockade of coronary vasoconstrictor and inotropic effects of an$otensin li,‘29’ 
decrease in angiocensin4,mediated sympathetic activity” increase in cardiac electrical stability 
demonstrated in animal preparations,q’J improvement in cardiac energetics by inhibtion.of the 
renin-angiotensin system, (34 protective effects on endothelial function possibly through bradykinin 
accumulation’331 and possible antioxidant properties.‘X’ 

3. Evidence for an anti-atheroqenic action of ACE-I from animal experiments is substantial. In the 
normotensive Watanabe heritable hyperlipidemic rabbit, captopril caused a dramatic reduction in 
atherosclerotic lesions whereas this effect was not seen with beta-blockers or calcium channel 
blockers in doses producing similar reductions in blood pressure. (35.361 Cellularity and cholesterol 
content of atherosclerotic plaques were found to be decreased and extracellular matrix was 
increased by ACE-I, suggesting plaque stabilization. Similar results were obtained in animal studies 
of ACE-l in monkeys.(371 

- The antihypertensive action of ACE-I. The link between hypertension and atherosclerosis is well 
established. Hypertension may contribute to atherogenesis by several mechanisms, including 
endothelial damage and increased endothelial permeability, facilitating deposition in the arterial 



wall of lipoproteins and other circulating substances.“” Experimental studies suggest that 
hypertension thickens the arterial intima and media (changes thought to be early atherosclerosis) 
in the presence of high serum lipids and increases the extent of fatty streaks and atherosclerotic 
lesions in coronary arteriesng Epidemiolo&c studies demonstrate that blood pressure Levels are 
positively and independently associated with the risk of CAD and stroke, even within the ranges 

considered to be “normotensive” (eg below 90 mm diastolic). A recent meta-analysisr4Q of g large 

prospective observational studies estimated that a prolonged reduction of 5-6 mmHg in diastolic 
blood pressure is associated with 20-25% reduction in CAD and 35-40°h reduction in stroke. An 
overview of 17 randomized clinical trials ‘*‘*I found that a reduction of 5-6 mmHg over 2-3 years- 
(the effective duration of therapy in these trials) resulted in 17% reduction in risk for CAD and 
a 38% reduction in stroke. 

The apparent smaller effect of treatment on CAD observed in these randomized trials (compared 

to the effect observed in epidemiologic studies), could be related to the relatively short duration 
of treatment+ (possibly insufficient to affect a chronic process such as atherosclerosis), and to the 
fact that most of these trials used diuretics, whose adverse metabolic effects may partially offset 
the beneficiaf effect of blood pressure lowering. ACE-I have no such adverse metabolic effects: 
they do not raise serum lipids, do not cause hyperglycemia; have no hypokalemic effects and are 
effective at lowering blood pressure in both hypertensive patients and those with blood pressure 
in the traditionally normal range. *‘r Since most cases of CAD occur among individuals with 
“normal” BP, and as there is a continuous relationship between EIP levels and CAD, lowering BP. 
levels among high risk “normotensive” individuals could be of worthwhile public health benefit. 

5. Genetic studies. A recent case-control studyr4a found that the frequency of an ACE genotype 
(ACE-DO) was significantly more common in 610 patients with Ml than among 733 control 
subjects (p = 0.007). 

In summary, the available data suggest that the benefit derived from ACE-I is not limited to 
patients with reduced ejection fraction and ACE-l may have a wider role in preventing major CVD 
events In high risk populations. This effect appears to be attn’butable to multiple mechanisms 
induding Mood pressure reduction, prevention of myocardial hypertrophy, anti-proliferative 
effects on vascular smooth musde, and the prevention of atherosclerosis progression. initial 
randomized trials in patients with low ejection fraction support the hypotheses. However, direct 
evidence is necessary before ACE-I can be justified for use in patie.nts with preserved left 
ventricular function but at high risk of cardiovascular events. 

-. 

4. ANTlOXlDANTS MAY REDUCE THE PROGRESSION OF ATHEROSCLEROSIS. 

1. Oxidized LOL is atheroqenic. Although there is now strong evidence that LDL is causally related 
to atherosclerosis, the exact process by which elevated LDL levels cause atherosclerosis is still 
being unravelled. Laboratory and animal experiments reveal that oxidized LDL is substantially more 
atherogenic than native LDL and that this occurs through several mechanisms.‘4*43~441 Oxidized LDL 
is chemotactic for monocytes and macrophages, some of which become foam cells (cholesterol- 
filled cells within arterial walls) that may develop into atherosclerotic plaques. Oxidized LDL is 
more easily taken up by specific foam cell receptors than non-oxidized LDL. Oxidized LDL is 
directly cytotoxic to arterial endothelium in vitro studies. Oxidized LDL releases cytokines from 
macrophages, and inhibits the arterial wall relaxation mediated through endothelial derived 
relaxation factor. Clinical studies have documented a positive correlation between the extent Of 
atherosclerosis and levels of antioxidant susceptibility’45’ as well as with levels of oxidized LDL 
auto-antibodies.r“6’ I 



Vitamin E reduces atherosclerosis in animals. Three of four animal trials reported that Vitamin 
. i-fed animals had between 25% to 50% less atheroma formation than control. animels.r47~so~ 

Studies in animals with probucol, an agent .with both antioxidant and lipid lowering properties, e--- - 
have also shown slower progression of atherosclerosis. rsll The effect of probucol was 
independent of any cholesterol-lowering properties of these drugs.‘“” 

3. Human ecolosical studies: A cross-sectional survey of 16 different populations suggested that 
a two-fold difference in serum alpha-tocopherof (Vitamin E) corresponded to an approximately 
30% lower rate of CAD deaths,n3’ whereas levels of Vitamin A, C and selenium were less 
consistently associated with CAD. Two other smaller correlation studies did not find an 
association between Vitamins A, C or E with CAD mortalii.W.55’ 

4. Retrosnective case-control studies. A study of 110 middJe aged men with angina and 394 
controls found a 2.2 fold. elevated- risk of angina with the.lowest quintiler” of alpha-tocopherol 
versus the highest quint&-( In a group of. patients referred for catheterization, lower levels of 
serum Vitamin C levels were found in those with airgiographically proved CAD compared to those 
without.e71 

5. prosnective studies. A nested case-control study noted an inverse association between serum 
beta-carotene levels and risk of MI (RR = 0.42;95% Cl = 0.1 9-0.89).‘58’ Two other smaller nested 
case-control studies on archived blood samples did not find an association with serum Vitamin 
E or Vitamin C levels and CAD, although prolonged storage is known to reduce alpha- 
*~copher~l.~*~ One Jarge prospective study of over 87,000 nurses found that those who took 

lamin E supplements had a decreased incidence of CAD by 37% (95% CL = 12%~55%) after 
d years of follow up. These results were independent of any effects of supplementation with 
Beta-carotene or Vitamin C. Another prospective study of over 39,000 male health professionals 
found Vitamin E supplementation was associated with a.25% lower risk of CAD (95 % CL =7%- 
34%) after 3.5 years of follow-up, but found only a minimal effect in those taking 
supplementation for less than two years. (azl Another cohort study among the elderly found an 
inverse relationship between intake of fruit and vegetables high in beta-carotene and subsequent 
CAD death (RR=0.55 95% CL=O.34-4.87 for highest versus lowest quintile).‘63’ A cohort of 
13,000 US. subjects taking Vitamin C supplementation found a standardized mortality ratio of 
0.66 (95% CL=O.53-0.82) for CVD death. A smaller cohort of 1,200 Swedish women found no 
association of Ml or stroke with Vitamin C supplementation.rbsl 

6. Randomized clinical trials. Given that confounding routinely occurs in ecological and 
observational studies and may be of the same magnitude as the moderate effects being sought, 
randomized clinical trials are needed to evaluate definitively the role of antioxidants in the 
Prevention of CVD events. A recent trial of 100 patients assessing the effect of alpha-tocopherol 
on re-stenosis post-coronary angioplasty, found a te-stenosis rate of 36% in patients receiving 
1200 lU of alpha-tocopherol versus a 48% re-stenosis rate in patients receiving placebo (risk 
reduction = 3 1%; p = 0.06). ~3~’ A retrospective subgroup analysis of 333 men with pre-existing 
CAD in the U.S. Physicians’ Study (67*e*1 indicated a significant risk reduction in CVD events with 
Beta-carotene supplementation. These data-derived subgroup findings, although encouraging, are 
unreliable. Several other small trials have been conducted’6g‘7” showing reduction in claudication 
with Vitamin E supplementation, while another trial showed no effect of Vitamin E on angina 

ctoris at six months.‘721 It appears however that prolonged supplementation or high dietary 
. . #take for several years may be required before clinical benefit can be demonstratkd from retarding 
the development or progression of atherosclerosis.‘s3.61.62’ 



5. RATIONALE FOR THE CHOICE OF VITAMIN E AS THE SOLE ANTIOXIDANT IN THE TRIAL. 

Vitamin E is naturally occurring, very safe and circulates in the blood incorporated into the LDL 
particle itself. r731 In addition to the anti-atherogenic effects already described, Vitamin E has other 
potentially beneficial effects, including decreased platelet adhesiveness,“” deactivation of protein +.-- 
kinase C,r7” protection of prostacyclin PG12 and stabilization of cardiovascular tone,r76t and infarct 
size limitation.“” In several epidemiologic studies, rs3*6’*62) Vitamin E-levels demonstrated a 
stronger association with CVD than Vitamin C and Beta-carotene. 

As dietary intake is complex, and as the intake of various vitamins may be correlated with each 

other, it is not possible from observational studies of vitamin intake to ascertain definitively which 
of the naturally occurring antioxidants is most likely to have a benefit on CVD. In addition, there 
are no substantive human data suggesting that the use of several antioxidants will produce a 
synergistic response. Furthermore, the primary prevention trial of beta-carotene supplementation 
in 22,Oq male physicians, has now completed at least 11 years of follow-up,r6’r and yet has not 
been teiminated. It therefore appears that the beiefti from beta-carotene alone cannot be more. 
than modest. For these reasons, we have therefore decided to study the effects of Vitamin E 
alone (versus a combination of three antioxidant vitamins or an evaluation of Beta-carotene 
separately in a further 2 X 2 X 2 factorial randomization). 

A 400 IU dose of Vitamin E has been found to achieve serum levels of alpha-tocopherol as high 
as those achieved with higher doses, and achieves serum levels above those of 95% of the US 
population.‘“- The doubling of serum alpha tocopherol corresponds to a 30% difference in CAD 
rates between different populations, qg thus this dose should be adequate to demonstrate the 
efficacy of the antioxidant effects of Vitamin E, if they exist. 

In summary, an intervention trial of Vitamin E of adequate size can potentially have widespread 
dinical and public health impact, and if proven effective, would be a low cost and safe means of 
prevention that could be adopted in most developed and developing count&. 

6. RATlONALE FOR INCLUDING A BROAD GROUP OF HIGH RISK INDIVIDUALS. 

The various patient populations to be studied in this trial have on average about a 5% risk of a 
major cardiovascular event per year (Appendix A). Amongst those groups; traditional-risk factors 
increase the risk of CVD regardless of the presence or absence of established cardiovascular 
disease. Among both diabetic and non diabetic patients elevations of cholesterol, blood pressure, 
Or renin each independently increase the risk of MI. Further data suggest that the rationale for 
evaluating ACE-I and Vitamin E are applicable across the various groups to be included in this trial. 
For example, renin levels appear to be a risk factor among both diabetics and non-diabetics, and 
among those with elevated or normal cholesterol .rz61 In diabetic patients, oxidation of lipids 
appears as important’7g’ as it does among angina patients. ‘w Details of these risk profiles are 
discussed in Appendix A and -Appenditi H. The various types of high-risk patients that are to be 
entered into this triaL are expected to derive benefits from both interventions. 



‘- VIEW OF PROPOSED TRIAL. - .- 

We propose a large randomized trial, utilizing a 2 X 2 factorial design, that would simultaneously ..-l _ 
test the efficacy of an ACE-inhibitor, Ramipril, and Vitamin E in reducing cgrdiovascular events. 
Key design and organizational aspects of the study include: 

1. Inclusion of subjects at high risk of subsequent cardiovascular events independent of the initial 
mode of presentation. 

2. Large size, so that moderate, but jmoortant effects on clinically relevant endpoints may be 
reliably detected or exduded. 

3. Clinically important results will be obtained as even modest reductions in risk may be of great 
public health importance-among the millions of people-world wide at risk of premature death 
from CVD. c 

4. SlmpWty in study design in which only key baseline and endpoint measures are recorded in 
all subjects. This approach%xreases the feasibility of the study in a wide variety of settings 
(i.e. University or community hospitals, doctor’s offices) and speeds up recruitment. 

5. Wide efigibifity criteria, so that the results of the trial will be applicable to a broad, yet high 
risk, population. Further, the combination of wide entry criteria, simple study design, din&l 
endpoints and the use of a factorial design considerably lowers the cost of the trial. 

9. Factodal design, whereby there is considerable efficiency in simultaneously and independently 
evaluating two different interventions (Ramipril and Vitamin El. 

7. Inclusi%n of several stu&s of melanism will be achieved by few focused detaiied 
sub-studies on Surrogate endpoints (such as carotid atheroscferosis measured by B-mode 
u/trasound or left ven tticular massj (see Appendix FJ. Such a tiered approach will further our 
knowledge of atherosclerosis. 

8. PubJicatJons to be in the names of a// wholehearted collaborators. .- 

Figure 1 (page i) outlines key aspects of the study protocol and design. 

STUDY DESIGN: A LARGE, SIMPLE, COST-EFFICIENT TRIAL WITH A MINIMUM OF EFFORT FOR 
COLLABORATING PHYSICIANS. 

1. PRIMARY OEJECTIVES- 

1. To evakate if use of an ACE-l (Ramipril) compared with placebo, reduces CVD events in high 
risk patients. 

2. To evaluate if use of Vitamin E compared with placebo, reduces CVD events in high risk 
patients. 

The Primary endpoint for this study (CVD events) will be the occurrence of myocardial infarctlon. 
stroke or cardiovascular death. Secondary endpoints will add to the primary endpoint. 



hospitalizarmn for unstable angina, emergent re-vascularization procedures (CAEG or PTCA), 

carotid endarrerectomy, peripheral vascular angioplastykurgery and limb amputation. “-. 
Oevelopment of congestive heart failure (for Ramipril) as well as cardiovascular mortality and total . 
mortality will also be secondary endpoints. Among patients with diabetes, a secondary andlysis 
would include nephropathy. The effects of each intervention in different sub-groups (patients ~.-- 
with coronary disease, with cerebrovascuiar or peripheral cardiovascular_diseases, with diabetes; 
men or women; and by age group) will be examined for consistency and coherence. These 
endpoints have been defined in Appendix E. Endpoints of interest also include cancers (see 
Appendix l3 for brief discussion of rationale that Vitamin E may prevent cancers). 

2. PARTICIPANT ELIGIBILITY: A WIDE RANGE OF HIGH RISK PATIENTS. 

1. Women and men.aued 55 or above at high risk of developing a major cardiovascular event: 

A. Coronarv bsease:. Previous myocardial ‘infarction, stabfe of unstable angina with 
documented multivessel coronary disease l or positive stress (ST depression 2 2mm or a 
positive thallium~, or multivessel PJCA (patients can be entered into Run-in Phase one week 
after these events but should only b-e-randomized one month after these events), multivessel 
CABG(more than 4 years ago or with angina) or multivessel coronary disease * seen on 
angiograph y. 
l multivessel coronary artery disease is defined as > 50% stenosis in at least two major 
coronary arteries 

8. Other patients at hiqh risk of developinq MI or stroke: 

(i) Peripheral vascular disease: Previous limb bypass surgery or percutaneous trans- 
luminal angioplasty, previous limb or foot amputation, history of intermittent 
claudication with ankle/arm blood pressure ratio of 0.80 or lower in at /east one side, 
significant stenosis /> 50%) documented by angiography. 

(ii) Previous stroke (more than one month ago). 

(iii) Diabetes (insulin-dependent or non-insulin dependent) with one of the following 
cardiovascular risk factors: hypertension, (6-P: > 160 mmHg systolic or > 90 mmHg 
diastolic or on treatment); total cholesterol> 5.2 mmol/L (> 200 mg/dl); HDL 
cholesterol < 0.9 mmoVl(3.5 mg/dl); current cigarette smoking; known 
microalbuminuria or any evidence of previous vascular disease. 

2. All patients must provide informed consent (see Appendix CI. 

3. Exclusion criteria relate primarily to absolute indications or contra-indications for the use of 
ACE-I or Vitamin E, and to the presence of other medical problems that would either interfere 
with participation in the trial or lead to the inability to complete the trial. 

1. Drug use: Current use of ACE-I (eg, for congesti:,e heart failure, EF <40% or severe 
hypertension) or current use of Vitamin E and inability to discontinue these medications; or 
known hypersensitivity to ACE-I or Vitamin E. 



.- 
2. Cardiovascular diseases: - 

I _ Ejection fraction <40% (only if known]. -.- . 

-. 
2. Hemodynamically significant primary valvular or outflow tract obstruction (eg. mitral 

valve stenosis, asymmetric septal hypertrophy, malfunctioning prosthetic valve). 

3. Constrictive peric&ditis. 

4. Complex congenital heart disease. 

5. Syncopal episodes presumed to be due to uncontrolled life-threatening arrhythmias 
(asymptomatic cardiac arrhythmias including ventricular tachycardia are not an exclusion 
criterion). 

6. Planned cardiac surgery or angioplasty -within 3 months (patient may be reconqidered 
for the trial after the procedure). 

7. Uncontrolled hypertension. 

8. Cor pulmonale. 

9. Heart transplant recipient. 

3. Other conditions: 

1. Significant renal disease defined as: 
a) renal artery stenosis; 
b) creatine dearance <0.6 .ml/second or serum creatinine 

2 200 mEq/L (22.26 mg/dl); 
c) overt nephropathy: 2 I plus proteinuria on dipstick or unnary albumin excretion 

> 200 micrograms/minute 1300 mg/24 hrsl; 
d) hyperkalemia; K> 5.5 mEq/L. 

2. Any other major non-cardiac illness expected to reduce life expectancy or interfere with 
study participation. 

3. Patient is simultaneously taking another experimental drug. 

4. Previously randomized to HOPE. 

3. SIMPLE SCREENING AND PRE-RANDOMIZATION PHASE. 

1. Overview. The efforts in recruiting each patient are kept to a minimum. Study subjects are 
to be recruited from among participating hospitals and clinics under the responsibility of a 
Collaborating Investigator. The enrolment process involves three steps. 

Initial Screeninq. During the planning phase, investigators will identify the pool of potential 
study subjects prior to the initiation of the recruitment phase. Each centre will be required to 
identify at leasr 30 potentially eligible patients in advance by either reviewing past medical 



records and diagnoses, admlssions to coronary cafe units, logs Of lnvasve and non-invas;ve 
laboratories and relevant surgical procedures, screening in diabetic clinics, referrals from 
physicians, or other sources of recruitment. All participants who are found to be eligible, may ,--=--.. 

be entered into the HOPE Screening Cog to be provided to each Collaborating Investigator 
which is sent to the Canadian Cardiovascular Collaboration Project Office (C3PO). _.-- 

The Log contains basic screening criteria such as diagnosis, key identifiers, contact details, 
age and sex. If the patient is potentially suitable for the trial, he/she,is scheduled for the 
Eligibility and Run-In Visit. A Patient Information Pamphlet will be provided to aid recruitment. 

3. Eliqibility and Run-In Visit: (3 weeks before Randomization1 At this visit the following will be 
obtained: 

1. Written informed consent, which is then mailed to the C3PO in the HOPE Document 
Envelope (a copy is kept in the HOPE patient folder). 

, 

2. Assessment if the patient meets indusion criteria and has no exdusion criteria, induding 
performing a urine dipstick. If it shows 2 7 + proteinwia, the patient is exdu&d. 

3. Patients who remain eligible. for: the’study will be given a 2.5 mg dose of active Ramipril 
for 7 to 10 followed by 10 to 14 days of placebo Ramipril. A local determination of serum 
creatinine and potassium will be made between days 7 and 10 of the Run-In Phase (on 
active Ramipril). In diabetics, the glycated haemoglobin will also be noted. Following the 
blood test patients are instructed to use medication from the next row of the calendar 
pack (i.e. placebo Ramipril, on days 11 to 24 of the Run-In Phase). Patients are instructed 
to return for the Randomization Visit after an 8 hour (usually overnight) fast for blood 
collection and with a first morning urine sample. The blood and urine samples, from the 
Randomization visit will be sent to the HOPE Central Lab. 

4. The first visit also will be an opportunity for ancillary treatments to be optimized in terms 
of diet, anti-hypertensive therapy, lipid lowering therapy and advice about smoking 
cessation. 

Eased on the SOLVD study in 7,400 patients, it is expected that 2% to 3% of patients will 
report side effects and will not be w.illing to continue participation in the trial. If a patient fails 
the first Run-In Phase due to noncompliance, and they are willing to reenter the study, the 
RunlnYPhase may be repeated once. 3% to 4%.of patients will be non-compliant and would 
therefore not be reliable participants in a long term study. 

4. RANDOMIZATION AND TREATMENT REGIME (0 WEEKS). 

At this visit any intolerance such as symptomatic hypotension, will be recorded and the results 
of the local potassium and creatinine tests will be reviewed. Patients who have adhered to the 
medication regimen (80% or more of Ramipril during the Run-In Phase) are tolerant (no severe 
adverse effects), show no gross elevations in potassium and creatinine, and didn’t show 2 I + 
pfore;nofia at the Run-In Visit may be randomized. 

Key details will be provided to the C3PO by a toll-free telephone call between 7:00 AM and 7:00 
PM (EDT) l-800-667-7263 (RAND)). After receipt of complete and appropriate baseline data over 

t 
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3 telephone, the patient is randomized. The Randomization Form is completed and faxed to the 
3pO. The original is kept in the HOPE patient folder. .- - 

The randomization is to RAMIPRIL (2.5 mg 00 for 1 week then 5 mg 00 for 3 weeks then 16 mg - 
00) OR PLACEBO AND VITAMIN E 400 IU 00 OR PLACEBO utilizing a 2 x 2 “factorial” &sign 

as in Table 2. The HOPE Study Medication Kit bearing the randomization number is assigned to 
the patient. At 1 month the dose of Ramipril will be increased to 10 mg daily. At the 
randomization visit, each patient will be given a patient identification card. This card indicates the 
date of the next visit, provides a brief description of the study, lists a toll free contact number in 
case of questions or emergency, and provides his or her study physicians’ name. The patient is 
than given a date for a first follow-up visit (1 month f 1 week). Once randomized, tie patient 
will be followed until the end of the study, and all endpoints will be recorded even if the study 
medication has been stopped. 

Table 2. Factorial De&n of Trial of 8,000 fatients ... 

Vitamin E (4,000) 

placebo (4,000) 

Ramipril 
(4,000) 

vs placebo 
(4,000) 

A. Active fiamipril + 
‘Active Vitamin E 
(2,OOOl 

0. placebo Ramipril + 
Active Vitamin E 
(2,000) 

C. Active Ramipril + 
placebo Vitamin E 
(2,000) 

0. placebo Ramipril + 
placebo Vitamin E 
(2,000) 

5. FOLLOWrUP AND DATA COLLE 
7 

ION. _ . . . . 

7. Follow-u~ schedule: at I, 6,112, 18,24,30,36,42 and 48 months. The follow-up visits will 
occur at 1 month ( f 1 week), 6 months ( f 4 weeks) and every 6 months thereafter until the end 
of the study. Each visit beyond the first month shall have a designated “window” of plus or 
minus four weeks. Every attempt should be made to complete the clinic visit during this window 
period. In unusual circumstances when the participant cannot be seen in the time window. 
sections of the Follow-Up Form may be completed by phone and medications may be mailed &J 
the patient. 

2. Followuo procedures. At each visit, a Follow-Up Form will be completed by the Physician or 
local study nurse and faxed to the C3PO. These forms will provide data on the occurrence of enY 
major event (which will trigger an event form), on adverse effects and adherence or dosage 
change of the study medication. Blood pressures and heart rate will be recorded at I month and 
2 year visits. Adherence to study drugs will be assessed by estimating the remaining pills in the 
Lqttle. Reasons for poor adherence will be determined and patients will be appropriatelY 

Jnselled. If a lower drug dose of Ramipril is believed to be likely to increase adherence, the 
oosage may be reduced temporarily by using the extra 2.5 mg titration capsules provided in the 
Patients medication kit or by calling C3PO to use the Back-up Kit. Only in cases of extreme 
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adverse reactrons will the study medication be withdrawn. If the drug is stopped, every attempt 
should be made to restart it if medi_cally appropriate. In addition to the above, at first follow-up 
visit, blood will be drawn loca& for creatinine and potassium. Elevations in creatinine or . t-: 
potassium levels could necessitate a reduction in dose or adjustment of concomitant medications ” r 
(such as diuretics or potassium supplementation). If the patient moves, a Change of Address- ---- 
Report is completed and faxed to C3PO. 

3. Special Event Data. Event Reports are required for: 1. Every hospitalization, 2. Every 
myocardial infarction, 3. Every stroke, and 4. Death. One primary diagnosis and several 
secondary diagnoses for each hospitalization will be recorded. In patients with myocardial 
infarction, details of the history, cardiac enzymes and ECG changes will be sought. For every 
stroke, further details (e.g. report of CT or MRl scan) will be collected (see Appendix E). A 
photocopy of the discharge summary and other documents for each hospitalization is also sent 
to C3PO in the HOPE Event Document Envelope. 

4. Summarv of Forms to be faxed to C3PO: 

a) 

bl 

R&~-ln Visit (1 page): Records patient’s principle diagnosis, date of Run-In and ordering 

of lab tests. . 

Randomizations Form (5 pages): Records Randomization Number (after toll free phone call 
to Randomization operator to obtain Randomization Number) and patient’s address, social 
and medical history, current medications, physical exam and lab test results. 

cl 

d) 

Follow-Up Form (2 to 3 pages at 1 month, 6 months, then every 6 months for up to 4 
years): Records patient compliance with medication, and brief history on endpoints not -Q% 
needing hospitalization. _ 

End of Study Form (2 pages): Records physical exam, ECG Results and current medication 
use at the end of the follow-up period. 

el Hospitalization Report (1 page): Records all hospitalizations and the primary and 
secondary reason for them. This is faxed to C3PO. A copy of the discharge summary or 
other relevant reports is mailed to C3PO in the HOPE Document Envelope within.four 
weeks. 

f) ML Report (1 page): Records all myocardial infarctions. This’ form is faxed to.C3PO. A 
copy of the hospital discharge summary, diagnostic ECG, autopsy report:and other 
relevant reports are mailed to C3PO in the HOPE Document Envelope within four weeks. 

g) Stroke Report (1 page): Records all strokes. These forms are faxed to C3PO. A COPY of 
the hospital discharge summary, CT/MRI reports, autopsy reports and other relevant 
reports are mailed to C3PO in the HOPE Document Envelope within four weeks. 

h) Death Report (1 page): Records all deaths and their cause. This form is faxed to C3PO. 
A copy of the death certificate, autopsy report or discharge summary or other relevant 
reports is mailed to C3PO in the HOPE Document Envelope within four weeks. 

i) Change of Address Report (1 page): Faxed to C3PO if patient moves. 

. .- 
_- 

- 



i) Serious Adverse Experience (SAE) Report (1 page): Records all serious adverse 
..A _ experiences which a/e unexpected and attributable to study medications. A copy of the 

discharge summary or other relevant reports is mailed to C3PO in the HOPE Documeht 
Envelope as soon as possible to a maximum of one week. 

__- 

5. Standardization and Monitorins of Data Qualitv. All study staff will undergo a one-day training 

session prior to study coTmencement to resolve questions about the study and to ensure 
uniformity in study procedures. The HOPE .Operations Manual will provide a detailed outline of 
each step of the protocol. The HOPE Coordinator and Regional Coordinators will provide training 
and information on a regional level and will provide re-training as necessary. Staff from the C3PO 
w((( be freely available to answer any questions on the protocol or to help resolve operational 
problems. Further, a toll-free assistance number will be available to resolve procedural problems.. .. 

Data collection will be monitored regularly. For all deaths, a copy of the death certificate, autopsy 
report (if available) and/or hospital discharge spmmary will be submitted and for all major 
cardiovascular events a.photocopy of khe hospitardischarge summary and otheualevantreports 
will be mailed. The C3PO will perform the majority of edit checks on the data as they are 
obtained. Errors, missing items or inconsistent values will be resolved by fax, telephone calls and, 
if needed, by.visits from a member of the C3PO. Regular reports by dinic, aqd overall, will be 
gerwrated for the Steering Committee and the independent Data and Safety Monitoring Board 
(DSMS). outlining recruitment rates, patterns and timeliness of data receipt, donsistency of data 
over forms, adherence rates, losses to follow up, COmpk3t8tWSS of forms, ascertainment of 
sndpoints, error rates, screening and randomization rates, and participant follow-up. A random 

lmpfe of forms and key endpoint measures will be compared with hospital records for 
erification (see Appendix 0). 

The responsibility of the Collaborating Investigators at each or centre is to ensure that the data 
from their respective centre are accurate and complete. Prior to the annual meeting, data 
summaries will be sent to each lnvestig es can be discussed in detail at 
the meeting. 

6. Central adiudication of all events. ular deaths or major events for 
which there is any discrepancy between the Event Repocts and hospital discharge summary will 
be reviewed blind to the study drugs by the Events Adjudication Committee. ihis will be done for 
the following events: 1. Deaths classified by cause; 2. Myocardial infarction; 3. Strqkes. These 
events are defined in Appendix E. A study physician at C3PO will compare all discharge 
-summaries with Event Reports for consistency. 

7. Central laboratorv analysis of bioloqical samoles. At selected centres, patients will have a 
fasting (8 hour, usually overnight) sample of blood drawn at the Randomization Visit which will 
be frozen, shipped and stored centrally at the HOPE Central Blood Lab. These blood samples will 
be analyzed at a future date in nested case-control or correlation studies relating events to factors 
such as Vitamin E levels, lipids, or other potential risk factors. etc. Two further random samples 
on 10% of patients will be obtained, one at 6 and another at 18 months. These will be analyzed 
to measure the size of the regression-dilution bias and the effect on treatments on various 
biochemical parameters.‘*” 

--._ 

---as Well, a first morning urine sample will be collected in all patients at the rafdomizatiorl Visit. 
This will be sent centrally for microalbuminuria testing. Results from this test will be kept 
ten trally. 



6. ADVERSE EFFECTS AND MEDICATION SAFETY. 

ACE-I have been used extensively in clinical practice in the last decade. Data from 3 large long- 
f-l 
- 

term trials, involving over 9,000 high risk patients treated with enalapril (SOLVO)r~**r or-captoprif ’ 
(SAVE)rgl compared with placebo, over about 3.5 years, indicates substantial safety. In SOLVO, -.- 
there were only two instances of severe angioneurotic edema among 7,400 patients (both were 
detected during the run-in phase), and only a few patients with hypeikalemia (4%), elevated 
creatinine (3%1, dizziness (7%) or cough (6%). Most of these effects were mild and did not 
require stopping the study drug; the excess in the percentage of patients stopping medications 
for side-effects was only 4.8% in SOLVO. Ramipril is an ACE-l with greater tissue specificity than 
enalapril or captopril and can achieve ACE-inhibition at relatively low doses. Oata from controlled 
trials of Ramipril involving over 4,000 patients indicate that side-effects are few (discontinuations 
for cough was 1 %, for dizziness 0.5% and impotence 0.4%). (4’*aos Ramipril has been registered 
for use in 24 countries, induding Canada and the U.S. Nonetheless, the study will record details 
of all adverse events which result in temporary or permanent withdra yal of study medication or 
a change.@ dosage, and report them periodically fo the independent OSMB. The management of 
adverse reactions will be at the discretion of the patient’s physician, and depends on theseverity 
of the-adverse reaction and the dinical setting in which it occurs (see Appendix 0). Akchanges 
in the medication dosage will be recorded with C3PO. 

The formulation of Vitamin E will be a d-alpha tocopheryi acetate provided by The Natural Source 
Vitamin E Association. The bioavailability and pharmacokinetica of this preparation have been 
well studied’” (see Appendix 6). It is an extremely safe, naturally occurring antioxidant for which 
no major side-effects have been described.‘7q 

3- 
7. MANAGEMENT OF INTERCURRENT EVENTS. 

A number of illnesses and other major events may befall patients during the study. Collaborating 
Investigators are free to treat each patient according to their best judgment. However, when in 
doubt they are encouraged to discuss an individual patient’s management with the C3PO. It will 
be recommended that; unless dear contraindications arise, the study drug be continued at the 
same or lower dose, or only briefly interrupted. Some possible situations are: 

1. Consestive heart failure: Congestive heart failure is a clear indication to prescribe diuretics 
and ACE-I. Therefore, such patients will be given open label. ACE-I and discontinue the 
corresponding Ramipril. 

a. 

2. Mvocardiaf infarction or unstable angina: The protocol does not require stoppinq.the study 
drug when a patient develops an acute Ml or unstable angina. The continued use of study 
medications during the event is encouraged. However, the physician may at his/her discretion, 
stop the Ramipril/placebo during the early phase of convalescence following acute Ml. lf the 
study medication has been discontinued, the physician is encouraged to restart within a we.ek of 
the event. 

3. Hosnitalization for other medical illnesses or for cardiac or non-cardiac surqery: Although it may 
be necessary to discontinue the study medication during hospitalization for acute medical illness 
or for surgical procedure, it should be cautiously re-instituted prior to discharge, increasing the 
dose to the previous maintenance dose if tolerated. In the event of cardiac transplantation, the 
trial medications will be stopped permanently. 



. CABG or PTCA: The study medication could be withheld prior to scheduled surgery or asearly 
,s needed for unplanned surgery. Study medication should be re-started as soon as possible. 

-.-- 
- 5. Azotemia or hyoerkafemia: In patients with azotemia, Ramipril can usually be continued at a 

lower dose and, if appropriate, by reducing the dosage of concurrent diuret6. Hyperkalemia can 
be treated by stopping any K: supplementation, or K * sparing diuretics or by reducing the dose 
of Ramipril. In patients with K’ > 5.5 MEq/L, the usual medical interventions for hyperkalemia will 
be followed. 

6. Uncontrolled hypertension: Physicians will be encouraged initially to employ an 

antihypertensive drug from a different class, such as diuretics, beta-blockers, calcium blockers, 
alpha-agonists, etc. 

None of these events isan indication to discontinue Vitamin E. Afl these eve+ will he reported 
at once to the C3PO. Inall-cases, indudingsituations. when the patient has discontinued study 
medication of received-open-label AC&l or Viimin E, the patient will remain in the study and all 
fdlowap visits and events will he reported. Patients will remain in &eir originally allocated group 
for analysis. 

. 8. PARTICIPANT SAFEIY AND CONFIDENTIALDY. 

1. Overview. Ensuring the safety of participants and confidentiality of their data are essential. 
Each collaborating physician will be responsible for the safety of participants under his or her care. 

Le DSM8 will have primary responsibility for the monitoring of study data for adverse trends in 
.rortalii, morbidity and drug toxicity. All patients with contraindications to Ramipnl or Vitamin 

E will be exduded. Tolerance to Ramipril will be assessed during the Run-In Phase prior to 
randomization, thereby minimizing the risk for serious early side effects. Adverse events (both 
minor - those that result in temporary or permanent withdrawa/ of study medicalon or a change 
in dosage, and serious) wiJJ be monitored regularly. Routine 6 monthJy reports on adverse events 
wiiJ be genera ted and shared with the DSMB. These data wiff be shared in a blinded fashion with 
regulatory authonfies. These reports will not incJude information about events that constitute the 
primary outcomes of the trial. 

2. Emerqencv Unblindinq. Emergency unblinding will be available locally. Unbli.nding will Only 
be done when absolutely necessary in the judgment of the patient’s physician.’ ‘Prior to 
unblinding, a telephone call is made to C3PO. A check list will be completed over the telephone 
to ensure that unblinding is really necessary and that appropriate steps for patient management 
are taken. All such patients will continue to be part of the study. 

3. Confidentiality. The confidentiality of all participants will be protected at both the local centres 
and at the C3PO. Paper records at clinical centres will receive the same protection as other 
medical records. Data at the C3PO will be kept secure. No patient identifiers will be presented 
on any files transmitted to any committee or any clinical centre. A duplicate copy of the most 
recent data tapes will be stored securely in a bank vault. 

9. SAMPLE SIZE AND ANALYSES. 

. Study Power. We are proposing a study of 8,000 to 9,000 subjects recruited in a single year 
and followed for an additional three years (average follow-up 3.5 years). This total will include 
about 4,000 to 5,000 cardiac, 1,000 peripheral vascular, and 3,000 to 4,000 high risk diabetics 
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(including 1,000 to 2.000 with cardiac disease). Based on an exrensive review of over 93,000 

patients (Appendix A) in the available literature, we anticipate an Overall 5% per year event rate 

for the primary endpoint cluster of Ml, stroke, and cardiovascular’death. To be prudent, we have .- . 
also considered the implications of somewhat lower (4% per year1 and higher l6*h per year) event-. 
rates. As the patients included in our trial are older f 2 55) than those covered in the extensive -.-- 
review, we anticipate that event rates will be at least 5% and in all likelihood much higher. For 
example data from ISIS-2 long-term follow-up of post Ml patients”” suggests that death occurred 
two times more commonly in-patients over .55 versus those under 55. A lower age limit of 54 
also ensures that many more woman may be randomized into the trial, as most CVD in women 
occurs after menopause”‘. 

Based on a total of 8,000 subjects overall and 6,000 patients from North America, we have 
calculated the estimates of risk reductions (i.e. including non-compliers) which will be detectable 
with power of 80% and 90% (Table 3). These calculations are based on a constant proportional 
risk reduction and a Mantel-Haenszel test on an intention-to-treat viewpoint. A 1% per year non- 
cardiovascular mortality rate has been assumed which reduces time-at-risk for the-. primary 
endpoint. We propose to iii&de an additional 1,000 patients 3 feasNe, to protecCagainst 
unexpectedly tower event rates, compliance or other reasons that may reduce study power. 

- 

Table 3 Estimates of Detectable Relative Risk Reduction at 80% and 90% Power 

Event Rate 
Per Year 

6% 

Power 
I 

Number of Patients 

8,000’ 6,000’ 5,000” 

80% 17% 19% 20% 
90% 19% 21% - 23% 

80% 15% 17% 18% 
90% 17% 20% 21% 

80% 14% 16% 17% 
90% 16% 18% 1.9% 

22% 
25% 

20% 
23% 

‘Overall sample size. (If possible a further 1,000 patients will be recruited for a total 
of 9,000 patients). 
‘Overall sample size in Canada and U.S. 
3Size of subgroup of all patients with previous cardiac disease. 
*Size of subgroup of diabetic patients. 

This trial is not designed primarily for detection of reductions in total CVD mortality. 
Nonetheless assuming an overall 7.5% CVD death rate in the placebo group, with 
8.000 patients there would be 80% power to detect a 24% RRR in mortality and 
90% power to detect a 27% RRR. 

Risk reductions of 20% to 25% for vascular events are biologically plausible and 
have been seen with ACE-I in heart failure trials (23% risk reductionl. For Vitamin 
E. epidemiological studies have indicated that prolonged doubling in serum alpha- 

I 
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rocopherol levels is associated-with a 30% reducrion in CAD rates.‘53.6’.62’ Assuming 
that two-thirds of the reduction observed in epidemiological studies will be apparent 
over the 3.5 year follow&up period, then a 20% risk reduction could be observed, 
which should be detected with adequate power by including 8,000 patients (see 
Appendix f3). 

S.-e 

From Table 3, it is clear &hat the study of 6,000 to 8,000 subjects will be able to reliably detect 
risk reductions in the 75%-20% range associated with either active treatment component. 
Increasing the study size by a further 7,000 to 1,500 patients protects study power in case of 
lower event rates than expected. We judge effect sizes in this range to be both dinically 
important and biologically plausible. A major subanalysis will involve patients with cardiovascular 
disease (n = 5000) or diabetes (n = 4,000) separately. Analysis of these major subgroups would 
yield adequate power to detect relative risk reductions (RRRI in the 2530% range utilizing tie 
primary endpoint and adequate power to detect risk reductions in the 20% to-25% range for the 
secondary endpoints. 

. 

2. Statistkal analvsis. The primary endpoint is defined as the first occurrence of an event in the 
duster of non-fatal Ml, non-fatal stroke, or death from a cardiovascular cause. Secondary 
analyses will broaden the duster of cardiovascular events to indude, in addition, hospitalization 
for unstable angina, emerg’ency coronary revascularization, carotid endarterectomy, peripheral 
angioplastyhurgery or nrnb amputation. Other analyses will also be conducted for cardiovascular 
mortality and for total mortaiii and for hospitalization for congestive heart.failwe (for Ramiprill. .- 

“prong diabetic patients, the incidence of nephropathy will be assessed for each therapy. Data 
,.A be summarized for each treatment group in the form of a survival curve which depicts the 
proportion of patients remaining event free %&6-” CGF3iiETce’omization. Survival cwv8s are 
estimated using the Kaplan-Meie? procedure and compared between treatments using the log- 
rank test,‘gy based on an intention-to-treat approach. The factorial design will require that the 
compahson of Ramipril will be stratified by Vitamin E (and vice-versa), and clinical centre. We 
anticipate that the treatment effects of Ramipril and Vitamin E, if present, will act independently 
and thus that the combined effect of both active agents will be the mul’tiplication of their 
individual effects on risk reduction. We wil!, however, investigate the possibili-$y of synergism by 
formally testing the interaction term in 3 Cox model 1g51 allowing for potential non-multiplicative . 
effects. Subgroup analyses (e.g. cardiac patients, diabetics) will be done by ietrospective. 
stratified analysis, including tests-.of interaction in the Cox model. The Cox model will also be 
used for treatment effect estimzites which are adjusted for baseline-prognostic imbalances. Data 
derived findings will not have a p value assigned. 

3. Interim analvsis and data monitorinq. The independent DSM8 will monitor the progress of all 
aspects of the study and will ensure that the study meets the highest standards of ethics and 
patient safety. In particular, data on key study endpoints will be monitored at regular intervals 
to ensure that the event rates meet protocol projections. If the event rates are lower than 
expected, the DSMB can recommend an extension in the duration of follow-up to maintain study 
Power. Four formal interim analyses are planned, equally spaced, with respect to accumulating 
years at risk. Specific statistical guidelines for data monitoring will be discussed and formalized 
at a later date. One suggestion for early stopping is that a reduction in events by four standard 
deviations or a three standard deviation excess in the first half of the trial, or a reduction in events 

Y three standard deviation or a two standard deviation excess in the second half of the trial- 
-~ This amfoach has been used in the Digitalis Trial lg6’, constitutes evidence of denefil and ham, 

respectively. The decision to continue or stop the trial would be based on a number of factors 
in addition to [he macn cesults 



4. Data Verification. It is expected char the dar.a from HOPE will form the basis of an NOA (New 
Drug Application). Therefore, the manufacturers of Ramipril, Hoechst and its related companies 

fI”t 
. 

will arrange for verification of data collected by auditing case-records on a random basis. It is 
expected that 25% of all patients with a primary event and 5% of those without an event will be - 
audited. However, all centres will be audited at least twice during the st_dy to ensure that they 
are following the study protocol. These visits will be coordinated by the C3PO and Regional 
Coordinator. 

10. PROPOSED TIMETABLE. 
l-Phase I (6 monthsl. 

1. Finalizing protocol. 
2. Development of fdrms and pilot centres. 
3. Translation of consent form into French and other languages. 
4. Identification of centres. 
5. Identification by each centre of at least 30 ebgible patients for the trial Q& to recruitment. 
6. Meetings of collaborating investigators for discussion of protocol and training. 
7. Establishment of telephone lines. 
8. Develop all study aids. 
9. Approval of focal ethics committees/l-W3 and FDA forms. 

10. Drug packaging and kit preparation and randomirati& sequence blocks determined and 
shipping of materials. 

2.Phase II (12 monthsl. Recruitment: 6,000 patients recruited in Canada and the 
U.S. and 2,000 addiional patients from Europe. Careful preparation during Phase l will ensure .- 
initiation of recruitment within a 2 month period at all centres and a high rapid rate of 
recruitment because of previously identified patients. This should minimize the early lag in 
recruitment seen in several trials. This strategy was successfully used in the SOLVD and DIG . 
trials. 

3.Phase 111. Follow-Ucx The last patient is followed for at least 3 years. 
4,Phase 1V (12 monthsl: The close out period will be 3 months for scheduling final patient 

visits, obtaining data, completion of missing data, confirmation arid classification of events; 
data analysis and publication will take an additional 9 months. . 

11. FEASISILITY OF RECRUITMENT. 

We propose to include a minimum of 100 to 120 Canadian centres, a minimum of 20-30 U.S. 
centres, and a maximum of 50 centres in Europe. Each centre would. have to agree to-recruit at 
least 50 patients within one year. Although recruitment of 8,000 patients within one year 
appears to be ambitious, there are several reasons why we are likely to succeed: a) high level of 
interest in the questions, b) established network of investigators in Canada and in Europe for trials 
that we have coordinated (DIG, ISIS, CAPRIE, CAMIAT, etc.), c) simplicity in study design. d) 
wide entry criteria, e) screening from an easily identifiable lar’ge prevalent pool of patients and f) 
Provision of recruitment aids to centres and g) initiation of screening prior to the official date of 
randomization. 

An extensive feasibility surveys of 5 1 hospitals and chart reviews from nearly 1300 patients in 
thirteen hospitals across Canada indicates that recruitment is highly feasible (Table 41. 

12. HOPE STUDY ORGANIZATION. See Figure 2 (next Page) 
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13. THE CANADIAN CAROIOVASCULAR COLLABORATION 
-. 

The Canadian Cardiovascular Collaboration has been established to successfully conduct trials in 
cardiovascular disease in Canada, the U.S. and worldwide. 

The members of the DSMB are internationally respected for both methoddogic contributions and 
for the conduct of large multi-centre trials. These include Dr. 0. Sackett (McMaster), Dr. 8. Pitt 
(U. of Michigan), Dr. C. Hennekens (Harvard), Dr. R. Collins (Oxford University1 and Dr. C. Furberg 

(Bowman Gray Univ.) and Dr. E. Davis (U of N. Carolina). 

14. PUBLlCATlONS 

The main publication(s) from the trial will be in the names of all fully Collaborating Investigators. 

Subsidiary papers will be authored by study investigators. 

>l 
. 

N. POTENTIAL SlGNlFlCANCE OF THE STUDY 

The scientific questions addressed by the trial are of major public health importance and have the 
potential of making an impact worldwide. The collaborative structure is broad and’ will attempt 
to include every university in Canada and a large number of community based physicians. 
Furthermore there will be a large number of investigators from the U.S., Europe and S. America. 
This strategy not only makes the study feasible and efficient, but the results are likely to be 
readily incorporated into clinical practice. 



Table 4: Feasibility of Recruitment of 8,000 patients in one year - 

2. 

a.-- 

;:,.- 

Number of Eliclible Patients 
We conducted a survey of the numbers. of- patients-in various caregocies, other than diabetes, 
anending 5 1 Canadian centres. The numbers of potentially eligible patients in the previous year 
were: 

Cateqow: MI Unstable 
Angina 

Posr-CABG Post-PTCA Stroke PVD 

Avg. # 
per centce 272 282 210 172 116 218 
Total number of patients available per centre per year, assuming a 50% overlap of patient 
categories = 635. Using a prevalent pool of patients (e.g. 3 year review of charts) 1,905 patients 
should be available. 

Detailed chart reviews of 1295 patients at 13 Canadian centres. 
Number- of Patients Efiaible/Reviewed 

Centre (InvestigatorJ Cardiac StrokeAWD Diabetes l 

1. Victoria General, Halifax 37/l 03 12r32 28141 
(0. Johnstone) 

2. Sunnybrook, Toronto 2w35 3130 4/30 

(R Baigrie) 
3. Royal Victoria, Montreal 32135. 35140 

(N. Racine) 
4. Royal Columbian, Vancouver 15i-29 12166 3/6 

(R TSUYWJ 
5. University of Alberta 24f39 17MO 9l39 

Edmonton (K. Tea) 
6. Vancouver General, Vancouver 12135 25134 23/35 

(A. Fung) 
7. Queen’s, Kingston 24/40 2Of30 20130 

(A. Abdollahl 
8. St. Paul’s Hosp. Vancouver 30135 26130 7130 

(C. Thompson) 
9. Hamilton General, 

Hamilton (E.Lonn) 12124 18127 

10. McMaster University Med. 
Centre (M. Farkouh) 1 S/i0 

11. Henderson General Hospital, 
Hamilton (M. Farkouh) 13/21 7121 712 1 

12. Foothills Hospital, 
Calgary (8. Mitchell) 17135 13/30 6130 

13. Hopital Notre Dame, 
Montreal (F. Sestier) 32165 30/49 30/9a 

TOTAL NUMBER OF PATIENTS = 1295 2731496 2181419 153/380 
(55%) (52%) (40%) 

‘diabetics above age 50 

_ 

Thus about 1900 patients are available per centre of which about 50% are eligible. Therefore. 
each centre will have close to 1000 eligible patients, and it should be easily possible to recruit 50 
to 100 patients from each centre in one year. 1 
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Appendix A: Rationale for studying a tide range of patients at high risk for cardiovascular events Sa-. 

As atherosderosis is a complex process which occurs simultaneously in various cardiovascular beds, 
it may lead to various clinical sequelae. w Epidemiological evidence has identified that smoking, -‘-- 
hypertension, high serum cholesterol, and diabetes are some of the major de_terminants of increased 
risk of developing a dinically -important sequelae of underlying atherosclerosis, such as death, 
myocardial infarction (MI) or stroke. 

‘Newer” risk factors which have been identified for atherosclerosis indude the activation of the renin- 
angiotensin systeri.ltza and antioxidants.“’ These risk factors appear to be related to development of 
both strokes and MI indicating a relationship with cardiovascular disease in general. These risk factors 
appear to operate independently of the presence or absence not only of each other but also of the 
presence or absence of established cardiovascular disease. For example, hypercholesterolemia is a 
risk factor both in post Ml patients and those free qf any MI,“* ‘01 smoking is a risk factor among 
both patients- with established stroke or those without stroke.“’ Indeed, patients- suffering one 
sequelae of atherosclerosis such as stroke or peripheral cardiovascular disease have high risk of 
another cardiovascular endpoint (such as Ml) (see Appendix A, Table 1). 

This suggests that rather than restricting entry to indude only patients post-Ml or any other single 
category, dinical trials should not only target individuals with established diseases of one category, 
but also individuals at increased risk of dinically important cardiovascular events by virtue of the 
presence of risk factors or evidence of cardiovascular disease in any territory. 

In this context “primary” or “secondary” prevention are imprecise terms and ought to be replaced by 
risk prevention among patients at increased risk. 

Thus the fundamental questions for indusion of patients from various categories of “disease” are as 
foflows: 

1) Do these groups have high rates of dinically important CVD events? (As seen in Table 1, the 
rates are high, as on average one in 20 indiyiduals from all these groups will have such events 
every year). 

2) Does epiderriiological, laboratory or clinical evidence support the idea that the underlying 
mechanism of atherosclerotic disease in these groups are amenable to intervention with ACE-I 
and/or Vitamin. E? 

These are di&ussed by “disease” category below. 

Cardiac Patients: 

The rationale for the renin angiotensin system having a role in cardiac patients is extensivelY 
discussed in the protocol. Data from the prospective study of 1700 middle-aged men and women 
by Alderman’261 showed that baseline renin profile was predictive of subsequent risk of Ml (relative 
rate (RR) = 5.3 95% CL = 3.4-8.3). Renin profile was predictive of risk of Ml among smokers and non- 
smokers, those with low or high cholesterol and those with normal/high fasting glucose. The efficacy 
of ACE-I has been well established in the SOLVD and SAVE trials of patients with ejection fractions 
below 40%. These showed a reduction in MI (23%, P<O.O002; Table 1). In the SOLVD trial. 
treatment effects were similar across a variety of underlying clinical conditions, including ischemic 
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dr. ~’ I-ischemic etiology, presence or absence .ofdiabetes, levels of ejection fraction and concomitant 
drug use (beta blockers, aspirin etc)r7’. suggesting that the reduction in ischemic events may occur 
across a wider range of patients. 

. 

---- 

The oxidation of lipids appears to -be important in cardiac patients. ‘*” LOW kVdS Of Vitamin E are 
associated with angina,ls6r and atherosclerosis in progression is linked to antibodies against oxidized 
fipoproteins. w A small angiographic trial found a borderline 33% reduction (p =0.06) in restenosis 
in angioplasty patients supplemented with Vitamin E.‘66’ 

Stroke/Peripheral Vascular Oisease (PVD Patients): 

Although the direct role of renin and stroke is not well studied one small retrospective case-control 
study found elevated renin levels were associated with stroke. W’ The relationship between blood 
pressure elevation and stroke is well established. ‘*+Q? In addition, stroke (as well as PVD) patients 
suffer from relatively high rates of cardiac ischemic events, suggesting that a high proportion of these 
patients have silent coronary atherosderosis. 

The role of antioxidants in stroke prevention is less well established than that of cardiac ischemia, 
although free radicals appear to have a role in neurologic ischemia.Pn A recent retrospective study 
of 80 patients showed that higher levels of antioxidant Vitamin A levels were associated with a 
better neurotogic endpoint. rsa In this study, Vitamin E levels did not show a similar relationship, 
-lthqugh the small sample size precludes a definitive null result. However, recent unpublished data 
.f :he prospective Nurses Study indicates an inverse relationship between Vitamin E levels and 

jb. .& (personal communication C. Hennekens). The inhibitor effect of Vitamin E. on platelet 
aggregation/platelet adhesion might help retard &erial thromb&. n4’ Several small randomized trials 
of Vitamin E in a dose of 400-600 mg/day in intermittent daudication suggested improvement in 
subjective symptoms, distance walked before pain appeared and blood flow in calf muscles.‘6g-7’*gg’ 

Diabetic Patients: 

Regardless of the presence or absence of established cardiovascular disease, diabetics have an 
increased risk of suffering a cardiovascular event. The relative risk for CVD death in the MRFlT cohort 
study was 2.5 for those with diabetics in comparison to non-diabetics and was independent of other 
risk factors.‘gl’ In ‘diabetics a’ variety of mechanisms may tie responsible for accelerated 
atherosclerosis including v&‘&l&’ injury by sorbitol deposition, altered cardiovascular reactivity, 
enhanced growth effects of insulin, as well as ‘concomitant dyslipidemias.nW1’ Renin profile is 
associated with an increased risk of Ml in both diabetics and nondiabetics.rz6’ In addition, it has been 
found that microalbuminuria (urinary albumin excretion at a rate of 30-300 pg per day) is an 
independent predictor of CVD. r lo2r Microalbuminuria, which is found in up to 20% of diabetics, may 
reflect abnormalities in vascular smooth muscle function. 

ACE-( are well tolerated in diabetics with no adverse effects on lipid or sugar profiles. There is 
evidence that ACE-l reduce microalbuminuria”03’ and this beneficial effect on vascular smoofh muscle 
may also reduce left ventricular mass. r1041 However, any extrapolation of these results to prevention 
of CVD events requires large scale dinical trials, of which HOPE is probably the first. In the SOLVD 
ri - .1 raa’ beneficial effects of enalapril in reducing ischemic events are seen in both diabetics of non- 

d tics (unpublished data). Other beneficial effects of ACE-l have been described in diabetics, 
including improvement of insulin sensitivity and glycemic profile.“02.‘05’ I 
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Several studies have found that diabetrcs suffer abnormalities of lipids, which likely predispose to 
oxidative damage. Oiabetics have Small dense CDL, low HOC, depletion of ascorbic acid and glycation 
of LDL, all of which are likely to enhance oxidation.‘7g*‘067’ Therefore, there is a clear ratioqale.for . 

trials of antioxidants in diabetics. 

In conclusion, there is sufficient evidence that each of the groups eligible for the HOPE study, 
regardless of disease category are at high risk and likely to derive benefit from ACE-inhibitors and 
Vitamin E. Thus the results of the HOPE study will be of great public health importance for a wide 
variety of individuals at risk of cardiovascular events. 
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ooandlx A, Tar. ,. Rbtbb for thb oombinbd rndpoint of cardlovarcular dbrth, myOOdh1 Inf. and rttokrr h VrfiOur yprr Of prdrnta that AM to be Included In HOPE 

;suming the, >I arplrln In 111 patlbnts. 

Type of Patient 

i ionq.term post Ml 

ACNIO and lonq tetm POSI MI 

‘1 Unsfabls anqina 

II Post.CABG 

41 Posl.anqtopias~ 

source w 

APT Collaborstion’8n 

a) ISIS-l”” 
35 days-l year 
> 1 year-2 yaara 

h) lsls-2’e“ 
35 days-l yaar 

> 1 yaar-2 years 

c) ISIS-31’0’ 
35 days-1 year 
> 1 year-2 ybarr 

APT Collaboratior? 

a) CABG Pooling Project”” 

b) VA CA6G.antiplatblbt tria)‘“b’ 

NHLBI RbQiStry”” 

No. CVD rvrntrlno. patlrntr 

132119977 

626114622 (dsathr) 
281 I1 0704 (dabthe) 

917114535 (deaths) 
23819144 (dbathr) 

1771/37001 (dbathr) 
179/7459 (deaths) 

9211991 

13511324 
(deaths) 

39211 113 

339/l 211 

ran Follow- 
’ (yeerr) 

2.3 

1 .o 
1 .o 

1 .o 
1.0 

1 .o 
1.0 

0.9 

5.0 

1 .o 

4,o 

nnuallrsd 
mt rater (%I 

5.6 

4.3’ 
2.8’ 

5.6’ 
2.6’ 

4.8 
2.5 

4.6 

2.0’ 

10.8 

7.0 

t ! ‘I .i 
Comments 

Event tats In patients on 
aspirin. Excludes acuta MI. 

\ ISIS-3, 90% of patients 
101b dirchbrgbd on aspirin. 

We ara lrom 0 Incgo nwnl,cr 
f hospitals and therolora nrc 
kbly to bb rbprbsanlnlivo. 

Ixcludbs wants during fir,sr 
nonth. 

ncludbr pbfi*OpbtatiVb 

ovbntt. Thbrafors rxpacr 
about 4% If patlants are 

bntbrbd > 1 month post 
surgery. 

lncludos pbti-procedural 
oardlac bvbnts and patienta 
wlth Ef <0.45. tiOWbVb,, 

50% of patirntr had only onI 
Vbsabi disbbsb. It is thrralorl 

likbiy that aftbr bxclusion of 
prriopbrativb bvbnts and 
hXiu6iOn Of st,Okbs in the 
bvbnt hams, and tbsttittlng 

Inclusion of bationtr with al 
least 2+br#bl dirasso, the 
bvbnt rats would bo nbolit 
5% pbr VrlW. 

c 
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Rppdndix A. Table 1 (contlnusdl. flAtAs far the oomblnrd AndPOInt Of OArdlOvA@wlAr dAAth, myOOArdiAi lnfarotlon And rtrotrr ln vrrlour typdr of pAt\#,ntr that A(* to bA ln&,drd in 
4OPE dssumlng the USA of aapirln In atI PAtlAnta. 

Type of Patient 

jl Stable anqina (without auraervl A) APT Collaboratiop”” 

5) Peripheral cardiovascular 

lisease 

7) Post strokb/TlA 

8) Olabetes 

Type I/ (>50 yrs) 

Men age 50.57 

Men and women age 45-64 

Sourcs Cb” 

b) CABG pooling”” projacr - 
mddical group 

APT Collaboration”” 
a) all patlants 
b) grsftlng 

APT Collaboration”” 

ETDRSLq 

MRFIT”” 

Finland”” 

ioral number of patients reviewed: 93,981 

No. CVD wrntrlno. patlsntr 

271229 

514-132s 

22112221 
w771 

108215683 

1231607 

44512833 
(donthe) 

181109 
(MI) 

3.7 .:, ; 
I 

3.2 

10.0 3.2 

4.1 

5.0 4.5 

. 

12.0 1.5 

5.0 4.0 

Zomments 

Excludea patirntl with more 
Bevera angina. 
Excluder patients with SOV~,C 
angina, dose nol include 

slrokar, 40% of patients 
undrrwont CABG surgery by 
10 years. 

11% of avent MI, 44% 
rtrokor And 46% 0 
aardiovreoular deaths. 

HOPE Will Include diabetics 
> 55 yr8 of agr~wlth al labs\ 
on0 other rlrk fACtOr. 

Thoraforo, patlrntt moating 

tho HOPE crltsrln aro likely IO 
have at leart a 5% per yeal 
want r&1(1. It Is aarimated 
that 4096.50% aOsd diabetics 

are smokora, 40% have 
CholOStArol > 6.2 and 47% 
are hypartrnrivs, RAIAS (01 

CVD rvwr bra Ilksly to bn 2 
t0 2.6 tlmas death rAtAS. 

l CVD event rates for death, MI and stroke should be 2 to 2.5 times that of death alone. 
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Appendix 8. Antioxidant Vitamin f 

I. Rationale for choice of Natural Source Vitamin E 

Vitamin E (d-alpha-tocepheryl acetate) is available either as natural UWR or d) or fully synthetic 

(all-racemic or dl). ‘731 The natural form is one compound, whereas the synthetic form is a mixture 
of approximately equal aqounts of eight closely related compounds (stereoisomers). It is welt 
established that RRR-racemic d-alpha-tocopheryl acetate is more biologically ‘active than all- 
racemic u-tocopheroi. The most extensively used assay has been the rat fetal gestation-resorption 
assay. In this test RRR-alpha-tocopheryl is about 1.4 times more active than all-racemic-o- 
tocopherol. A newer deuterium-labelled mass spectrometry assay may be used in humans (G. 
Burton, work in progress). In this assay, a day or so after swallowing the last dose, the ratio of 
RRR/aJl-racemic is 2.0 in plasma and red cells and? between 1.3 to 1.7 in other human tissues. 

Therefore, we shall use Natural Source Vitamin E in the HOPE trial. 

2 AJtematives to the choice of Vii&~ E as the sole antioxidant in this trial. 

Our rationale for using only Viamin E as the sole antioxidant has been discussed in the protocol. 
We did consider the alternatives of a futir factorial design in which beta-carotene and/or 
Vittimln C would also be randomly allocated and therefore evaluated. We felt that this might 

(nplicate the trial to the point where patient compliance may be affected. Another option was 
use a combination of.Viiamins within the same intervention-arm versus control: Tt& could 

produce a bigger treatment effect if these vitamins were additive or synergistic. However, such 
a design might also adversely affect patient compliance and one would not be able to distinguish 
which component(s) of the cocktail was responsible for the treatment .benefit. Therefore, we 
have come down on the side of Vitamin E alone to be used in this trial. 

3. Plausible risk reduction in endpoints with Vitamin E 

The two larger’ cohort studies of antioxidant Vitamins (61*sfl noted a minimal effect of using 
Vitamin E supplementation for less than two years (RRR 14% in the Nurses study, RRR 5 % in the 
Health Professionals study). It is possible that only half to 2/3 of the 30% RRR seen in 
epibemiological studies may be detected in the trial with a mean follow up of 3.5 years- With 
6,000 to 8,000 patients (and asstiming a 5%&r event rate), risk reductions of 19% and 15% can 
be detected with 90% power despite the lack of detectable effect in the first two Wars. 
However, the OSM8 will advise the steering committee if event rates are unexpectedly IOW and 
warrant extension of the Vitamin E component for additional time. 

4. Rationale for prevention of cancer with Vitamin E 

Free radicals may be able to initiate changes in DNA and antioxidants, for example Vitamin E are 
able to scavenge these free radicals.“07-8’ In animal models of chemically induced carcinogenesis, 
Vitamin E has shown, albeit inconsistently, an ability to reduce the frequency of tumour 
deVelopment.“““l “I Data from epidemiological studies in humans show a variable association of 

amin E intake and cancer. Dietary intake is difficult to assess as up to 16 different isomers of 
v (tamin E with variable bio-activity exist and vitamin levels may be unstabfe.‘73’ However, a large 
case-control study of gastric cancers (7 016 cancers and 1 159 controls) with a well validated 
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dietary questlonnarte found that the-upper quintite Of o-tocopherol intake was associated with 
reduced risk of gastric cancer (Odds ratio 0.6 95%CI =0.4-0.81.“‘3’ Oietary supplementation or . 
serum a-tocopherol (Vitamin E) levels are somewhat more reliable. A recent large case-cotitrol 
study of oral or pharyngeal cancers (1 1 14 cancers and 1218 controls) found Vitamin E --- 
supplementation ( > 100 IU 00) significantly protected against cancer (Odds ratio = 0.5, 95% 
CL =0.4-0.6).1”2’ 

A total of 10 prospective studies have examined the relation of archived serum tocopherof with 
subsequent cancer.“‘C’23’ Only two, including the largest ““’ of these (766 cancers occurring in 
36,365 men and women) 1114.1231 showed significantly lower levels of a-tocopherol in all cancer 
cases versus controls. Another showed a trend towards lower levels.(‘2’1 Overall, these studies 
showed a moderate but significant lower level of a-tocopherol in cases than controls.(114 me 
association with specific cancers was variable, with one study showing a five-fold relative risk 
of breastztiancer with low Vitamin E levels”2a w,hereas others did not find any association of 

Vitamin Eaevels with breast cancer. (rr~lla Lung cancer was associated with lower Vitamin E 
levels in two studies.“l**“s~ 

: 

Given that the amount of confounding inherent in these observational studies likely exceed any 
moderate reduction of cancers by use of Vitamin E in these studies, large scale clinical trials of 
Vitamin E supplementation are needed to determine any reduction in the risk of can&r. With 
8,000 patients, the HOPE trial will be one of the largest trials of Vitamin E supplementation, At 
3.5 years of follow-up, approximately 743 cancers in men and 36 cancers in women will be 
expected to develop. These numbers yield only 65% power to detect a 30% risk reduction 
(presuming an alpha of 5%). However, with followup tit 10 years the number of events would 
be about three times higher and there would be 95% power’ to detect a 30% risk reduction and 
80% power to measure a 25% risk reduction. 

We would seek to obtain funding at a later point to follow these individuals, either through annual 
mail contact or linkage with cancer registrie‘s and mortality databases. In addition to examining 
the effect of Vitamin E supplementation for a few years, the association of baseline Vitamin E 
l&els could be examined in relation to subsequent cancer risk. 

Cancers-are the second most common cause of death in Canada. Death rates from lung cancer 
in women ‘are rising. Breast can;der affects one in 17 Canadian women.“~*” Therefore, even a 
small impact of Vitamin E or reducing cancer rates could be-of t;emendous public healttiimpact. 

: * ‘e 
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*ndix C: Outline of Consent Form for HOPE Study 

‘It- 

_--- 
you have been asked to participate in this trial because you have had some form of heart disease, 

stroke, blood artery disease or diabetes. These diseases are common and they increase your risk of 

further complications such as heart attacks or stroke. The Medical Research Council and over 140 

Canadian, US and International Hospitals are working to find medications which will reduce the risk 

of heart attacks and strokes in individuals such as yourself. One promising medication is called 

Ramipril, which belongs to a class of drugs called ACE-inhibitors and has been shown to be very -. 

useful in patients with heart failure. We do not know .whether it will be useful in patients like 

yourself. Another bro&ising, but unproven medication is Vitamin E. We are conducting a study 

which will be able to tell us with certainty if Ramipril’or Vitamin E reduce the risk of heart attacks, 

stroke and other heart problems. 

If you choose to participate in this study, you will have an equal chance of receiving Ramipril or its 

placebo (an inactive substance) and an equal chance of receiving Vitamin E or placebo. You will take 

P9-ripril {or its placebo) once a day. You will also take one Vitamin E capsule (or its placebo) a day. 

h. .-.cpril can occasionally cause side effects which are rarely serious but can sometimes be 

bothersome. The side effects of Ramipril include light headedness, dizziness, cough, nausea or 

rarely, swelling of the throat. We will carefully observe if those effects occur in you and ensure they 

are dealt with. Vitamin E is a safe, 100% natural substance and has very few, if any side effects. 

If side effects occur your doctor’ may stop or decrease the medication dosage. The treatment may 

or may not be of personal benefit to you, but the information gathered from the study will be-very 

important in discovering new treatments that dould to reduce heart attacks in p.eople like yourselves. . .- 

YOU will be one of eight thousand people participating in this trial. Because so many are involved in 

the trial, we are likely to get a clear answer as to whether Ramipril or Vitamin E work in reducing 

heart attacks, stroke and other ailments. 

After starting the medication, you will be seen at one month and then every six months by a study 

doctor or nurse. At the visits, information about your medical history. w.ill be collected and a brief 

physical examination will be performed. You will have your blood tested for routine kidney function 

about three times during the study. Participation in this study will not prolong your usual visits to 

physician. You will not pay anything for the study drugs, nor for any visits or tests done- 

Further, you will not be denied any treatment that your doctor believes that you tequire. 



We will ask for your social insurance number/social security number and Your Provinciaf health care 

number so that the clinic can know if you have needed hospital cafe. We will also need your :-.I 

pertinent medical information -from other hospitals or doctors (such as discharge summaries, CT Scan 

-‘I reports, etc.). This information as well as all other information will be kept strictly confidential and‘ 

used for medical statistical purposes only. You will never be identified by-name in any results. 

Your participation in the study is entirely confidential and will not affect any medical care to which 

you are entitled. An alternative to participating in the study is individualized care by your physician. 

You are free to refuse to participate or to withdraw from the study at any time without penalty. If 

you have any questions please contact Dr. on telephone number 

< . Questions about’ research related risks can be answered by 
:: on telephone number -. 

I agree to participate in the HOPE Study and I have been given a copy of this form. 

(Patient signature) (date) 

(Witness signature) (date) 

(Investigator’s signature) (date) 



,- ---‘cldix 0: Adverse Reactions of Ramiprii and Monitoring 

7~ 
Specific definition of major adverse effects are as follows: 

Azotemia: increase in serum creatinine to 200 mEq/L or greater ( ,2 2.26 mg/di). 

Hyperkalemia: an increase in se&m potassium level greater than 5.5 mEq/L. 

Symptomatic hypotension: unexplained syncopal episode or any episode of dizziness or 
lightheadedness experienced in the upright position, regardless of a blood pressure measurement 

being taken at the same time. 

The recommended management of side effects is as follows: 

The side effects listed above and gastrointestinal upsftt will be dealt with by the in$vidual physician. 

Other side effects induding renal function impairment, angioedema, neutropenialagranulocytosis and 
severe neurologic adverse reactions requires reduction in Ramipril; stopping study medication with 
restarting at a lower dose, oi the reduction. of other medication such as diuretics or other 
vasodilators. 

SERIOUS ADVERSE NEN-WSAE) 

tl: v adverse events need not be reported to regulatory agencies. Deaths, primary endpoints and 
St rdary endpoints are all expected in the study. Only adverse events whitih in the view of the 
investigator are unexpected,serious, and believed to be associated with the study treatments will 
need reporting. Reporting is done by completion of a Serious Adverse Experience (SAE) Form after 
which details will be obtained by the C3PO. Based on previous experience, ii is expected that less 
than 7% to 2% of patients will report a SAE durrirg the t&L 7?Gs corresponds to a total of about 
100 such events over 3.5 years or about 30 events per year- Penbdic [blinded) tabulation of adverse 
events by study group will be provided to the independent Data and Safety Moniton-ng Board. It is 
expected that this will be provided every 4 months and these l b’blinded” data will be shared with the 
regulatory authorities. 

MINOR ADVERSE EVENTS 

fn addition to senbus adverse events as outlined above, information on other events which fedfin 
temPoraW of permanent withdrawal of study medication or a change in dosage will also be recorded 
at each folio w up visit. 

MONITORING OF THE STUDY 

The study will be monitored to ensure data quality and to facilitate entry of patients into the trial- 
Monitoring will be done by Hoechst Roussel. All centres will be visited once at the start of the study 
and Once more during the trial. A random 25% of those individuals with a primary endpoint will have 
char-t audits. A random 5% of all individuals not suffering a primary endpoint will have chart audits- 



Appendix E: Draft definition of primary and secondary endpoints. 

Primary Endpoints: Cardiovascular Death, Myocardiaf Infarction and Stroke 

Definitions: 

1. Cardiovascular Deaths. Any deaths due to rnyocardial infarction, stroke, pulmonary emboli 
arrhythmia or other cardiovascular events (i.e. ruptured aorta). This includes sudden deaths without 
any other documented cause. 

2. Myocardiaf Infarction. 

A. Q-wave Ml - presence of one new significant Q-waves /k 0.04 seconds duration or 34 mm 

depth and loss in height of ensuing R wavel in at least two leads on the standard 12 lead ECG, 

and at least one ok 

7. Typical symptoms (e.g. chest painJ associated with 

and / or’ 

2. Significant elevation of serum enzymes - presence of any one of the following criteria: 

a) elevation of CK-MB above the upper. limit of normal within 36 hours of onset of acute 
symptoms of MI. Total CK at least twice the upper limit of normal for the 
labora tory that performed the test. 
b) SGOT, CDH, or other cardiac enzymes at least twice the upper limit of normal for the 
laboratory that performed the test with a characteristic pattern. 

8. Non Q-wave Ml - presence of new and persistent ST changes or T wave changes on the 
ECG with significant enzyme elevation and/or symptoms of chest pain. 

C. Myocardial infarction without ECG changes or minimal KG changes defined as patient with 
characteristic symptoms plus ~Vgnifkan t e/eva tion of cardiac enzymes with characteristic 
pattern. In such cases the ECG changes may be minimal, transient or non-diagnostic. 

D. Silent Q-wave Ml - Development of new Q waves in at least 2 adjacent leads. __ 
_ : . 

3. Stroke. Presence of neurological deficits that persist for more than 24 hours. Location and 
symptoms and severity of stroke will be sought. CT scan or MRi results will also be sought (if done). - 

On the basics of clinical symptoms, autopsy and/or CT/MRI, strokes are classified as: 

A. Definite or probable ischemic stroke (CT, MRI or autopsy exclude haemorrhagel. 
0. Definite or probable haemon-hagic stroke (CT, MRI or autopsy confirm haemorrhagel. 
C. Definite stroke, type uncertain (no CK MRI or autopsy performed). 

Secondary Endpoints: 

1. Acute ischemic cardiac syndromes; Ml, plus unstable angina, of severe angina requiring 
emergency CABC or PTCA (i.e. within 7 days of symptom onsetl. 



-_- 
All cardiovascular revascularizarion procedures to include CABG sufger y, coronary P TCA, 
carotid endarterectom y (for stenosis of carotid luminal wail, transient ischemic attacks of 

stroke), peripheral cardiovascular surgery or angioplasty lfor limb ischemia), or limb ..__ 
amputation. 

3. Cardiovascular morta fit y. 

4. Total Mortality. 

5. Development of overt nephropathy or dialysis among diabetics. 

6. Hospitafiza tion for congestive heart failure. 

7. Cancer by site and morphology. 

Emphasis on data collection will be for the primary endpoints (cardiovascular death, MI and stroke) 
each of which have a separate detailed form. However, the death certificate and/or discharge 
summary will be collected on all hospitalizations. 

--. 

.-. 



Appendix F: Potential Substudies for HOPE 

[NE: it is anticipated that separate funding will be sought for these substudiesl. n 

1. Studies of atherosclerosis lesion progression and regression’ 

SECURE (Studies to Evaluate Carotid Ultrasound Changes in patients treated with Ramipril and 
Vitamin E). 

2. Assessment of left ventricular mass, function and arrhythmic activity measured by two- 
dimensional quantitative echocardiography, and Halter monitoring. 

3. Assessment of risk factors for atherosderosis (including conventional risk factors and others, for 
example antioxidant vitamin levels, insulin levels, l-p(a), fibrinogen and plasminogen activator 
inhibitorJ.using a nested case-control study approach’. 

- <. 
. . 

4. Assesiment of neurohormonal activity (renin angiotensin if, ACE activity) using conventional 
assay methods. 

5. Assessment of Vitamin E levels using deuterium labelled mass spectrometry of samples taken at 
baseline and during the course of the study. 

6. Renal function and microalbuminuria’. 

7. Assessment of functional capacity among patients with peripheral cardiovascular disease. 

l Separate protocols already developed. 
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4 ._ ,dix G: Responsibilities of Investigators and Payment Schedule 

Responsibilities of Investigators at each centre: 

Investigators are part of the Canadian (and International) Cardiovascular Collaboration and are 
responsible for ensuring a successful collaboration. Specific responsibilities include; 

1. Familiarization with the protocol. 
2. Obtaining local ethicaMRf3 approval and annual reviewals. 
3, Completiflg forms for regulatory approval 
4. Prime responsibilities at each centre for recruitme.nt and follow up of 50 patients. 
5. Collection of biological specimens from patients 
6. Maintaining a// study records in.~ a safe fife and -a//owing verificatim by CCC or Hoechst 

representatives Zreqksted. l 

7. Ensuring a suitable replacement for their duties in the event that they leave the centre. 
8. Attendance at regional and national meetings of the CCC/Study. 

C3PO Responsibilities: 

The Canadian Cardiovascular Collaboration Project Office will provide study aids for HOPE, a 24 hour 
-7r-*qency line, costs for travel to central and regional meetings (these will include an educational 
i jr-tent with educational credits). 

Payment Schedule; 

To be provided by the HOPE Study: 

Randomization of patients $ 350 
Each Follow-Up visit $ 50 
Notification of MI, Stroke, Deaths 
and Hospitalizations $ 50 

To be provided for by the industry sponsor: 

Administrative fee for 
each monitoring visit $ 50 

Payments will be made on a regular basis after receipt of completed forms (and, where aPprOPriatet 

supporting documents). 

:I :; 
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ecific Obiectives Related To Oiabetes 
I?,; Srimary objective of this research is to determine if an ACE-I and/or /Natural Source Vitamin 5 
will protect patients with diabetes from cardiovascular disease. 

The specific primary research questions are: 
1. In patients with Insulin-Dependent Diabetes Mellitus (IDtIM) or Non-Insulin Dependent Diabetes 

Mellitus (NIDDM) who are 2 55 years of age, and who have at least one other cardiac risk 
factor, does an ACE-I (fiamipril) reduce the occurrence of myocardial infarction, stroke or 
cardiovascular death? 

2. In patients with IDDM or NlDDM who are 2 55 years of age, and who have at least one other 
cardiac risk factor, does Natural Source Vitamin E reduce the occurrence of myocardial 
infarction, stroke or cardiovascular death? 

Secondary questions include: I 
1. In patients with IDDM or NIDDM who are 2 55 iears of age, does either an ACE-l or Natural 

Source Vitamin E decrease the occurrence of other significant cardiovascular events, total 
cardiovascular mortality or total mortality? 

. . . . 

2. In patients with IDDM or NIDDM who are 2 55 years of age, does an ACE-I (Ramipril) or Natural 
Source Vitamin E prevent: 
a) incipient diabetic nephropathy 

,&j progression of incipient nephropathy to overt nephropathy needing hospitalization or dialysis - 
.deterioration in renal .tinction _. ___ . . - _.-- - _ _ __ _ _ 

3. Does an ACE-l or Natural Source Vitamin E: 
a) improve giucose control (HbA 1 c) 
b) decrease the occurrence of diabetic retinopathy requiring laser therapy, or 
c) decrease the rate of limb amputations and foot infections requiring antibiotics? 

4. Analysis of effects amongst all diabetics in the presence or absence of established cardiac 
disease. 

2. Backaround ._ . . . 
A- Annual Cardiovascular Event and Total Mortality Rates In Diabetics 
The risk Of cardiovascular disease in patients with diabetes mellitus is increased 2-4 fold compared 
to nondiabetic patients, and is independent of other risk factors in&ding age, smoking, cholesterol 
elevation, and hypertension; the increased risk is more pronounced in women than in men “O1r. The 
annual rate of cardiovascular disease and mortality in middle-aged diabetic patients has been well- 
studied. ln a cohort study of 5 163 diabetic men (age 35-57, follow-up = 12 years) without heart 
disease. there was a 0.85% annual rate of cardiovascular deaths and 1.6% annual total mortality rate 
(calculated relative risk = 2.5). In male diabetics with one other risk factor (smoking, hypertension. . 
or elevated cholesterol), the relative risk was 4.8; this excess risk of death increased with the number 
Of risk factors ““- Another cohort study of NIDOM patients (age > 50, mean follow-up = 5 years) 
yielded an annualized cardiovascular event rate of 4.5% (3). A third population-based cohort study 
of 249 patients (median age = 68, mean follow-up =6.1 years) demonstrated an annualized total 

‘C ‘--lity rate of 6% and a coronary heart disease mortality rate of 7 .a% “O’. Finally, a 5 year study 
J1 ~__ JetiCS aged 45-64 demonstrated an annual mortality rate of 4% “*I. 1 



6. Microalbuminuria Increases the Risk of Cardiovascular Disease in Patients with piabetes 
Approximately 1520% of diabetics r’02J have a urinary albumin excretion rate of 30-300 mg/24h or 
20-200 micrograms/min (i.e. microalbuminuria or incipient diabetic nephropathy). This abnormality, . ..-+Y 
which may reflect abnormalities in vascular smooth muscle cell function or structure, may be a.-. . . . . . 
consequence of one or more of hyperglycemia, protein glycation or genetically acquired abnormalities. ---. 
It predicts progression to overt nephropathy (urinary albumin excretion rate greater than 300 mg/2& 

or 200 micrograms/min) in both IDDM and NIDDM; in IDDM, but not necessarily in NIDDM, patients 
with overt nephropathy will eventually develop end stage renal disease. Microalbuminuria is also 
associated with a relative risk of cardiovascular mortality of approximately 3 in both IDDM r1261 and 
NJJ,J,J,,, (ltS.1261, compared to normoalbuminuric patients with diabetes, and is an independent predictor 
of excess mortality’in NIDDM r12s1 Indeed, in NIDDM. microalbuminuria is more strongly associated . 
with cardiovascular death than with death from end stage renal disease r”‘. Moreover, patients with 
NIDDM who have urinary albumin concentrations of 40-200mgfl have a total and coronary heart 
disease standardized mortality ratio of 2.4, and 4.1 respectively”=’ . 

C. ACE-l and’&Rovascular Disease in Diabetes l 

The reasons f& suggesting that ACE-l may- prevent cardiovascular disease. in patients withdiabetes 
are described’!n detail in the HOf E Study protocol. Inaddition, ACE-I may decrease insulin resistance 
and ~improve~&c~mic prafileS11~12~ and th IS may decrease atherogenesis and cardiovascukx risk. 
finally, the well-described salutary effects of’ACE-I on incipient and overt diabetic nephropathy (see 
below) may reflect a reversal of some of the cardiovascular abnormalities in diabetes. 

0. Renal Effects of ACE-l in Diabetes 
AC&I reduce the degree of albuminuria in diabetic patients with both overt and incipientnephropathy 
?z?~?!~,~lnc.ontrast~to most-other .antjhypqte.give agents, this reduction is independent of any 

-blood pressure-lowering effect WI 
-.. . -. -. _ --... .-- - . - -_ .-.--. -. - _ . . 

and is observed in normotensive as well as hypertensive pabents. 
Furthermore, in one trial of 409 patients with IDDM and overtnephropathy in whom blood- pressure 
was controlled by other agents, ACE-I decreased the risk of the composite of death, dialysis and renal 
transplantatiorF’. 

Mast of these ACE-l studies have been done in young patients with microalbuminuria; indeed a large 
number have been restricted to young patients with IDDM, who are at high risk for progression of 
diabetic nephropathy to end stage renal disease. The clinical impact of ACE inhibition in older diabetic 
patients with microalbuminuria, who are likely to have other, nondiabetic causes of renal dysfunction 
and proteinuria, and who have a lower risk of end stage renal disease is therefore unclear: Moreover, 
as noted above, these older microalbuminuric patients are much more likely to die from cardiovascular 
disease than significant renal disease. 

At present, there is no evidence that reducing microalbuminuria by any therapy, including ACE-I. will 
decrease the risk of cardiovascular diseaser’25’ in these patients. Moreover, the routine use of ACE-l 
in normotensive patients with diabetes exposes them to the increased cost and risk of adverse 
effects associated with these drugs. 

E. Renal Effects of Other Antihypertensive Agents in Diabetes 
Any antihypertensive agent which reduces the blood pressure of hypertensive diabetic patients will 
decrease microalbuminuria and the progression of overt nephropathy. Aside from ACE-l, there is 
evidence that two of the calcium channel blockers (verapamil and diltiazem) may also reduce 
microalbuminuria independent of blood pressure”28~132’. 
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amin E and Cardiovascular Risk in Qiabetes 
,I.. potential role for Natural Source Vitamin E in prevention of cardiovascular disease in general is 

discussed in the HOPE protocol. Diabetics have small, dense LDL. low HDL, depletion of ascorbic 

acid and glycation of LDL, all of which enhance oxidation r7g*‘06-7’. Thus antioxidants may be of benefit -.- - 
in diabetics at risk of cardiovascular disease. 

G. Summary 
Patients with diabetes mellitus are at high risk for cardiovascular disease, which can cause significant 
morbidity and mortality. Although there is reason to believe that this risk may be significantly 
decreased by both- an ACE-l and Natural Source Vitamin E, this is still uncertain. The HOPE study 
will test this hypothesis and allow a reliable estimate of the size of benefit of these drugs. . ._ 

Although microalbuminurfa (incipient. nephropathyj is an important risk factor for cardiovascular 
disease in diabetes, there is no evidence that reducing it will decrease the cardiovascular risk, There 
b evidence, however, that ACE-l will decrease mortality and significant morbidity in IDDM. patients 
with overt nephropathy - because of this; .both~lDO~ .and NIDDM patients with overt nephropathy 
(either on the basis of past history or urine dipstick showing ;r 1 pkrs proteinuria) ‘will be exduded 
from the trial.- 

3. Studv Oesian 
A randomized, double blind placebo-controlled factorial design will ‘be used to simultaneously study 
the effects of an ACH and Natural SourceVitamin E Patients with.diabetes who meet the indusion . 
a& exdusian criteria will berandomly allocated to- take: 2: study medications on- daily - Natural 

I e Vitamin E or placebo and Ramipril or placebo. They will be followed every 6 months for up -. . . . 
.a J iii&&s 

-.-- - --_- . . 
and the octitience’ of c&diovascular eventi; ‘dGiths ‘or,-h.os‘pitalizatioti will ‘be’ - - 

recorded. 

4. EliuiMe Diabetic Patients 
Patients with both IDDM and NIDDM who are at increased risk for cardiovascular disease witt be 
studied. Two groups of diabetic patients will be included in the HOPE trial - diabetic patients with a 
history of cardiovascular disease as defined in the HOPE. protocol (page 81, and diabetic patients 
without a history of cardiovascular disease who have at least one other cardiac risk factor. 

A. lndusion Criteria 
1. Patients diagnosed with IDDM or NIDDM 
2. Age > 55 

__.-_ .-- 

3. Coronary disease, peripheral vascular or cerebrovascular disease (defined in HOPE: Protocol) 
OR at least one of the following: 
a) hypertension (BP > 160 systolic or > 90 diastolic or on treatment) 
b1 total cholesterol > 5.2 mmol/l (> 200 mg/dl) 
cl HOC < 0.9 mmol/l ( < 35 mg/dl) 
d) currently smoking I 

e) known microalbuminuria (urinary albumin excretion 20-200 micrograms/minute) 
f) with any evidence of previous vascular disease 

6. All patients must provide written, informed consent. .I 
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C. Exclusion Criteria (see protocol) 
ExcJusion criteria relate primarily to absolute indications or contra-indications for the use of ACE-[ or .Ir-, 

Vitamin E, and to the presence of other medical problems that would either interfere with 
participation in the trial or lead to.the inability to complete the trial. 

_.- 
i. Druq use: Current use of ACE-I leg, for congestive heart failure, EF < 40% or severe hypertension) 
or current use of Vitamin E and inability to discontinue these medications; or-known hypersensitivity 
to ACE-I or Vitamin E. 

ii. Cardiovascular diseases: 
7 _ Ejection fraction <40% (only if known) 

2, Hemodynamically significant primary valvular or outflow tract obstruction (eg. mitral valve 
stenosis, asymmetric septal hypertrophy, malfunctioning prosthetic valve). 

_ % 
3. Const&ve pericarditis. s 

4. Complex ‘congenital heart disease. 

5. Syncopal episodes presumed to be due to uncontrolled life-threatening arrhythmias 
(asymptomatic cardiac arrhythmias including ventricular tachycardia are not an exclusion 
criterion). 

6. Pfanned. cardiac or other vascular surgery or angioplasty within 3 months (patient may be 
reconsidered for the trial after the procedure). 

-.. _ . .-_ . - - . . . -. . .- * 

7. Uncontrolled hypertension. 

- 

+-% 

’ 

8. Cor pulmonale. 

9. Heart transplant recipient. 

iii. Other conditions: . 
1. Significant renal disease defined as: 

a) renal artery stenosis 
b) creabne cfearance ~0.6 ml/second or serum creatinine 
2 200’mEq/L (Z 2.26 mg/dll 
cl overt nephropathy; 2 1 plus proteinuria on dipstick or urinary albumin excretion > 200 
micrograms/minute (300 mg/24 hrs) 

.- 

d) hyperkalemia: K > 5.5 mEq/L 

2. Any other major non-cardiac illness expected to reduce life expectancy or interfere with study 
participation. 

3. Patient is simultaneously taking another experimental drug. 

5. Additional Data Collection in Diabetics 
Patients who meet the eligibility criteria and have no exclusion criteria such as over-t nephropathy may 
be randomized into HOPE. The following additional information will be collected in all diabetics during 
the Run-In Phase. 

I _- 
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-. 1) Glycated hemoglobin (or value within the last four weeks) 

-+I, all diabetic patients an additional .urine collection for microalbuminuria will be drawn and sent to 
a central lab. At one year central testing willoccur, and at years 2, 3 and 4 local testing wiif occup. -.- 

The following additional information on all diabetics will be collected durin; the Follow-up: 

11 Glycated hemoglobin; 
2) A history of laser therapy for retinopathy, limb ulcers/infections, amputations, hospitalizations 

for nephropathy and ketoacidosis. 

In diabetic patients from diabetic dinics, urine collection for microafbuminuria will be done at a central 
lab at baseline, one year and the end of the study. Urine will be tested by dipstick anually and if the 
results show overt nephropathy or 2 1 + proteinuria or urinary albumin excretion > 200 
micrograms/minute, then the collection is repeated locally. If this repeat sample confirms overt 
nephropathy the patient may be. withdrawn from the Ramipril arm of the study, depending on the 
judgement of the investigator. 

6, Co-Intervention 
Subjects will be explicitly told that they should not be taking any ACE-I or Vitamin E preparations 
(other than the study medications). This will be reinforced by physicians at follow-up visits, and will 
be communicated to family physicians. 

Physicians may choose to treat hypertensive patients with diltiazem or verapamil, -especially in the . 
- p_resence of microalbuminuria. Second line drugs for hypertension include low dose diuretics or alpha 

ckers (doxazosin). Patients with microalbuminuria may be put on-a low protein diet; extra attention 
glycemic control may also be appropriate. 

7. Endooints. Sample Size, Analyses and Feasibility 
These are described in the HOPE protocol (pages 8, 14-2 1). Glycated hemoglobin and creatinine will 
be done locally. Briefly, we expect to enroll between 3,000 and 4,000 patients with diabetes. 
Assuming an annual event rate of 6% to 7% (i.e. total events of 21% to 24.5%) for 3.5 years, we 
expect to have 80% power to detect risk reductions of 18% or 19% in the primary endpoint Of _. 
cardiovascular death, myocardial infarction or stroke. 


