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In re: Petition for Health Claim: 1 
Vitamin E Dietary Supplements and ) Docket No. 99P-4375 
Heart Disease 1 
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MOTION FOR LEAVE TO 
SUPPLEMENT COMMENTS WITH NEWLY PUBLISHED INTERVENTION -- 

STUDY 

Julian M. Whitaker, M.D.; Pure Encapsulations, Inc.; Durk Pearson and Sandy 

Shaw; and the American Preventive Medical Association (collectively, “Health Claim 

Petitioners”) hereby move to supplement the record in the above-referenced proceeding 

with the attached intervention study (Boaz M, et al, “Secondary prevention with 

antioxidants of cardiovascular disease in endstage renal disease (SPACE): randomised 

placebo-controlled trial,” Lancet, 2000,356, 1213-1218). The study is submitted over a 

month in advance of the November 24,200O deadline set by the agency (and ordered by 

the U.S. District Court) for completion of a further evaluation of the above-referenced 

claim following FDA’s January 11,200O denial of the claim. The study is submitted 

after the date set by the agency for filing additional science in this docket; nevertheless 

good cause exists for agency review of the submission after the agency’s deadline. 

Through diligence the Health Claim Petitioners could not have filed the study in 

advance of the comment deadline because it has only recently been published (October 

14,200O). Moreover, the study is weighty evidence, in the form of a well-designed 

intervention study, that, if omitted from agency analysis, could result in findings of fact 

or conclusions of law that are contradicted by the study. The study reveals that oral 

supplementation with Vitamin E resulted in a substantial reduction in the incidence of 



secondary cardiovascular events in end stage renal disease patients with prevalent 

cardiovascular disease. If FDA elects not to review this study and suppresses the 

proposed health claim based in whole or part on a perceived absence of evidence 

supporting the claim, that action would violate the First Amendment. Such an election 

would ignore proof of the veracity of the proposed claim at a time when that evidence 

was available and could have been reviewed. The agency has more than a month from 

the date of this filing before its self-imposed deadline for decision, ample time for it to 

review the study and evaluate its significance. For the foregoing reasons, the Health 

Claim Petitioners respectfully request that the agency accept this supplement and the 

attached study for review. 



Sincerely, 

JULIAN M. WHITAKER, M.D.; 
PURE ENCAPSULATIONS, INC.; 
DURK PEARSON and SANDY SHAW; 
and the AMERICAN PREVENTIVE 
MEDICAL ASSOCIATION, 

By Counsel: 

ristopher A. Brown 

Emord & Associates, P.C. 
1050 Seventeenth Street, N.W. 
Suite 600 
Washington, D.C. 20036 
P: (202) 466-6937 
F: (202) 466-6938 
E-mail: Emordall @erols.com 

Date: October 17,200O 
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Before the 
FOOD AND DRUG ADMINISTRATION 

Washington, D.C. 

In re: Petition for Health Claim: ) 
Vitamin E Dietary Supplements and ) Docket No. 99P-4375 
Heart Disease ) 

1 

MEMORANDUM IN SUPPORT OF MOTION 

The Health Claim Petitioners respectfully request that FDA review the attached 

study in connection with its evaluation of the proposed health claim that is the subject of 

this rulemaking proceeding. 

The attached study (Boaz M., et al., Secondary prevention with antioxidants of 

cardiovascular disease in endstage renal disease (SPACE): randomised placebo- 

controlled trial, Lancet, 2000, 356, 1213-1218 (Attachment 1)) is an intervention study 

that reveals cardiovascular disease risk reduction resulting from oral Vitamin E 

supplementation. 

Patients with end stage renal disease (ESRD) are especially prone to 

cardiovascular diseases and have a high rate of mortality due to cardiovascular events. 

The age adjusted mortality rate for ESRD patients is 3.5-4 times higher than the general 

population with an up to 20 times greater risk of cardiovascular disease. Previous 

scientific studies have established that ESRD hemodialysis patients with cardiovascular 

disease have greater oxidative stress than those without prevalent cardiovascular disease. 

The investigators hypothesized that antioxidant therapy may reduce oxidative stress thus 

reducing the incidence of secondary cardiovascular events. 

In the study, researchers examined the effect of oral supplementation with 800 IU 

of natural Vitamin E on the incidence of secondary cardiovascular events in ESRD 



patients with prevalent cardiovascular disease. The double blind placebo controlled 

clinical trial was conducted over a two-year period and involved 196 patients. The 

primary endpoint was a composite variable comprised of: acute myocardial infarction 

(fatal and non-fatal); ischemic stroke; peripheral vascular disease in a limb not previously 

affected; and unstable angina. Secondary outcomes consisted of each of the individual 

components of the composite endpoint. 

The patients who received Vitamin E supplements had a 46% reduction in the 

primary cardiovascular endpoint compared to placebo. A reduction in myocardial 

infarction accounted for much of the reduction in primary endpoint for the treatment 

group. The Vitamin E supplementation group had a 70% lower incidence of myocardial 

infarction (fatal and non-fatal). The authors concluded that in hemodialysis patients with 

prevalent cardiovascular disease, supplementation with 800 III/day of Vitamin E reduces 

composite cardiovascular endpoint and myocardial infarction. The study is the most 

well-designed intervention trial yet performed on Vitamin E. It monitored diet, oxidative 

stress levels, and serum tocopherol levels and accounted for those variables in test data 

analysis. 

The SPACE authors explain that the results of this intervention study provide 

support for the results obtained in Stephens’ CHAOS study and provide explanations for 

differing results obtained in the GISSI and HOPE studies. They include an analysis of 

some of the shortcomings of the GISSI and HOPE trials. 

Differences in the populations studied appear to account for differing results in 

the SPACE, GISSI, and HOPE studies. The GISSI (Gruppo Italian0 lo Studio della 

Sopravvivenza nell Infarct0 Miocardico) study evaluated secondary cardiovascular events 

2 



in patients who had cardiac disease. The large study examined the effects of Vitamin E, 

omega-3 fatty acids, or both, compared to placebo. According to the GISSI authors, 

Vitamin E did not exert a protective effect compared to placebo but the omega-3 fatty 

acid did. The GISSI data, however, did show that Vitamin E supplementation did reduce 

by 20-25% deaths due to heart disease. A plausible explanation for the result cited by the 

GISSI authors is, according to Boaz et al in the attached SPACE study, that the 300 mg 

of synthetic Vitamin E (equivalent to 150 mg of natural Vitamin E) used in GISSI was 

too low, much lower than the 400-800 mg of natural Vitamin E reported in clinical trials 

to exert risk reduction effects. In addition, the subjects in the GISSI trial historically and 

throughout the trial consumed a Mediterranean diet that may have offered its own 

protection, including high Vitamin E and polyphenols consumption in the control as well 

as treatment groups. 

The HOPE study found no benefit from Vitamin E supplementation in heart 

disease patients. One-half of the patients in this large study (9,45 1 subjects) were to 

consume 400 IU of natural Vitamin E supplements and the others were to receive a 

placebo for 4.5 years. The subjects were widely distributed and the study failed to 

control adequately for dietary factors. The majority of subjects lived in areas where 

consumption of canola oil, rich in n-3 fatty acids, is common. In addition, all subjects, 

including the placebo group, took various cardiac medications, including anti-platelet 

drugs. Many also took “non-trial” Vitamin E. The confounding effects of those factors 

were not analyzed by the study’s authors but do place the study results in serious 

question. Moreover, the randomization did not account for baseline levels of oxidative 

stress, and serum Vitamin E levels were not measured to assure compliance. 

3 
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ARTICLES 

Secondary prevention with antioxidants of cardiovascular 
disease in endstage renal disease (SPACE): randomised 
placebo-controlled trial 

M Boaz, S Smetana, T Weinsfein, 2 Matas, U Gafter, A laina, A Knecht, Y Welssgarten, D Brunner, M Fainaru, M S Green 

Summary 

Background Excess cardiovascular mortality has been 
documented in chronic haemodialysis patients. Oxidative 
stress is greater in haemodialysis patients with prevalent 
cardiovascular disease than In those without. suggesting a 
role for oxidative stress in excess cardiovascular disease in 
haemodialysis. We investigated the effect of high-dose 
vitamin E supplementation on cardiovascular disease 
outcomes in haemodialysis patients with pre-existing 
cardiovascular disease. 

Methods Haemodialysis patients with pre.existing 
cardiovascular disease (n=196) aged 40-75 years at 
baseline from six dialysis centres were enrolled and 
randomised to receive 800 IU/day vitamin E or matching 
placebo. Patients were followed for a median 519 days. 
The primary endpoint was a composite variable consisting 
of: myocardial infarction (fatal and non-fatal), ischaemlc 
stroke, peripheral vascular disease (excluding the 
alferiovenous fistula), and unstable angina. Secondary 
outcomes included each of the component outcomes, total 
mortality, and cardiovascular-disease mortality. 

Flndlngs A total of 15 (16%) of the 97patients assigned to 
vitamin E and 33 (33%) of the 99 patients asslgned to 
placebo had a primary endpolnt (relative risk On46 [95% Cl 

0.27-0.781, p=O.O14). Five (5.1%) patients assigned to 
vitamin E and 17 (17.2%) patients assigned to placebo had 
myocardial infarction (0.3 [O.il-0*78]. p=O.O16). No 
significant differences in other secondary endpoints, 
cardiovascular disease, or total mortality were detected. 

Interpretation In haemodialysis patients with prevalent 
cardiovascular disease, supplementation with 800 IU/day 

Department of Epldsmlology and Preventive Medlclne, Sackler 
Faculty ol Medlclne, Tel AVIV Unlvarslty (M Boaz PRO. 
Prof M S Green MO); lnstltute of Nephrology (S Smerana ~3, 
M Boaz), Blochemlstry Laboratory (2 Ma:es Pha), lnstltute of 
Phytlologlc Hyglene (Prof D Brunner MO). E Woffson Medlcal Centre; 

Internal Medlclne A, Llpld Research Laboratory, Rabln Medlcal 
Centre, Sackler Faculty of Medlclne, Tel AVIV Unlverrlty, Israel 
(Prof ht Fainaru MO): Israel Centre for Dircaea Control, Tel 
Hashomer (M S Green): Department of Nephrology, Rabin hledlcal 
Centre, Golda Campus (TWeinstein MO, Prof U Gafter MO); 
Department of Nephrology. lchllov Medlcsl Ccntre, Tel Aviv 
(Prof A lairia &IO); Department of Nephrology, Sheba Medlcal Centra, 
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Correspondence to: Dr Mona Eoaz. Institute of Nephrology. 
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(e.mail: mboar8@yahooxom) 

VlL3rnln E reduces composite cardiovascular disease 
endpoints and myocardial infarction. 

iancet 2000: 356: 1213-18 

Introduction 
Chronic haemodialysis patients have an age-adjusted 
mortality rate 3*5-4 times that of the general 

population,’ more than 40% of which is attributable to 
cardiovascular disease.’ The cardiovascular-disease 
mortality rate in this patient group is estimated to be five 
to 20 times that of the general population.’ These high 
mortality rates may be partly explained by this 
population’s enhanced oxidative stress compared with 

non-hacmodialysis reference groups.+* Oxidetive stress 
is greater in haemodialysis patients with cardiovascular 
disease compared with those without.‘*’ These 
observations support a role for oxidative stress in the 
pathogenesis of cardiovascular disease in haemodialysis 
patients. 

Pantctta and colleagues’ found that oral 
supplementation of haemodialysis patients for 30 days 
with 50 IWday vitamin E significantly decreased LDL 
susceptibility to copper-induced oxidation in vitro 
measured by increased lag time. In a similar study of 
copper-catalysed LDL oxidation kinetics, oral 
supplementation of haemodialysis patients for I2 weeks 
with 800 W/day vitamin E increased LDL a-tocophcrol 
content by 94% and prolonged the lag phase for 
conjugated diene formation. la Further, it has been shown 
that malondialdehyde-rich LDL from haemodialysis 
patients is removed more slowly from circulation than 
LDL from healthy controls. Oral supplementation for 2 
weeks with 600 IU/day vitamin E improved LDL 
clearance from the circulation and reduced the 
malondialdehyde content of LDL.” 

Although few vitamin E intervention studies in cnd- 
stage-renal disease patients with clinical endpoints have 
been reported, findings are consistent with a procectivc 
effect of vitamin E in hacmodialysis patients. The effect 
of cellulose-membrane dialysers modified by vitamin E 
on lipid metabolism and atherosclerosis was assessed in 
a Z-year intervention study. Compared with dialysis with 
traditional cellulose membranes, dialysis wirh the 
membrane modified by vitamin E was associa.ted with 
reduced LDL-malondialdchydc and oxidised LDL. 
Additionally, the increase in percentage of aorric 
calcification index as measured by computed 
tomography was significantly reduced, indicating a 
slowing of atherosclerosis progression.” 

The secondary prevention with antioxidants of 
cardiovascular disease in endstage renal disease, or 
SPACE srudy, was designed ro tcsc the effects of high- 
dose (800 W/day), oral, vitamin E supplementation in 



the prevention of secondary cardiovascular disease 
events in haemodialysis patients with history of 
cardiovascular disease. Reduction of cardiovascular- 
disease endpoint rate in individuals treared with vitamin 
E would support a role for antioxidant therapy in the 
secondary prevention of cardiovascular disease in this 
especially high-risk group. 

Methods 
Study design 
SPACE is a double blind, placebo-controlled, 
randomised, secondary prevenrion intervention trial 
done at six haemodialysis centres in greater Tel Aviv, 
Israel. Two groups of haemodialysis patients with 
documented cardiovascular disease were compared: one 
group received 800 W/day vitamin E (n=97) and the 
other received a matching placebo (n=99). Recruitment 
began on Nov 1, 1997, and continued until Jan 1, 1998. 
Analysis includes all endpoints occurring between 
Nov 1, 1997, and Dee 31, 1999. The study had 80% 
power (p=O.O5) to detect a relative risk of less than 0.6 
in the occurrence of the primary ourcome variable 
during a 2 year follow-up, assuming an event rate of 
30% over 2 years. 

After the collection of baseline dsra, patients were 
stratified for sex, age (in 5 year categories), and 
randomly assigned to receive 800 IU vitamin E as 
natural a-tocopherol. Assignment was done by means of 
a compurer-generated coin toss within each stratum by 
an individual not directly involved in the study. Each 
participating centre was randomised separately. Vitamin 
E was provided as two capsules of 400 IU each (Solgar, 
Inc, New York, USA, during the first year and Henkel 
Corp, La Grange, IL, USA, during the second year) or 
placebo capsules identical in appearance. Patients were 
instructed to take two capsules nightly. A subgroup 
(n=15) was randomly selected from each treatment 
group for the purpose of monitoring serum vitamin E 
concentrations at 6 month intervals throughout the 
study. 

Study population 
Five dialysis cencres affiliated with Sackler Medical 
Faculty, Tel Aviv University, participated in the study: 
E Wolfson Medical Cencre, Ichilov Hospital Medical 
Cenrre, Rabin Medical Cenrre-Golda Campus, Asaf 
Harofeh Medical Cenrre, and Chaim Sheba Medical 
Centre. Additionally, Nephromor, Givatayim, a dialysis 
ccnrre associated with one of the national health-care 
organisarions, participated. At all centres, the medical 
records of all patients receiving a minimum of 12 h 
haemodialysis weekly for a minimum of 3 months 
(n=598) were reviewed to identify hacmodialysis 
parienrs wirh pre-existing cardiovascular disease. Eligible 
participants were stable haemodialysis parienrs between 
the ages of 40 and 75 years inclusive at baseline with a 
documented medical history of cardiovascular disease 
(including hospiral records, appropriate eiectro- 
cardiographic and biochemical supporting indices). 
Cardiovascular disease was defined as one or more of the 
following: myocardial infarction; ischaemic stroke; 
angina pectoris; transienr cerebral ischaemia; or 
peripheral vascular disease that did not include 
occlusion of the artcrio-venous fistula. Exclusion criteria 
included: anticoagulant therapy with warfarin sodium; 
known history of malignant disease (except non- 
melanoma skin cancer); active liver disease; treatment 
with hypolipaemic agents for less rhan 8 weeks before 
the study started; pregnanr or planning to become 

pregnant during duration of the study; any condition the 
treating physician deemed to preclude the patient on 
grounds of safety or study evaluation. 243 patients were 
idenrified as eligible. Of these, 196 haemodialysis 
patients were recruited. Recruited patients did not differ 
from eligible patients in terms of age, sex, diabetes, 
underlying cardiovascular disease diagnosis, primary 
renal diagnosis, or years of haemodialaysis treatment 
(figure 1). 

All individuals gave informed, written consent to 
participate in the study, which was approved by the 
Helsinki Commirree at each participating centre, as well 
as by the ethics committee of the Israeli Ministry of 
Health. 

Outcomes 
The primav endpoint was a composite variable 
consisting of: acute myocardial infarction (fatal and non- 
fatal); ischaemic stroke; peripheral vascular disease 
(excluding the arterio-venous fisrula) in a limb nor 
previously affected; and unstable angina. Non-fatal 
myocardial infarction was defined as the presence of at 
least two of the following criteria: chest pain of typical 
duration and intensity, increased cardiac enzyme 
concentrations (at least twice the upper limit of normaI), 
and diagnostic elecrrocardiographical changes. Because 
no necropsy data were available (necropsy is not 
routinely done in Israel because of religious 
sensitivities), fatal myocardial infarction was dehned as a 
death occurring within 24 h of entering hospital for 
myocardial infarction. Death occurring outside hospital 
for which no other cause was assigned was regarded as 
sudden death and was included in the definition of 
cardiovascular-disease death together with faral 
myocardial infarction and fatal ischaemic stroke. Deaths 
were classified by the creating physician and reviewed by 
a member of the medical monitoring committee 
independently of the endpoint analysis. Incident 
peripheral vascular disease was defined as the onset of 
progressive and limiting intermittent claudication or rest 
pain in a previously unaffected limb leading to reduced 
mobiliry, confirmed by doppler or duplex ulrra- 
sonography. 

Secondary outcomes included each of the individual 
component endpoints: fatal and non-fatal myocardial 
infarction, cardiovascular-disease mortality (fatal 
myocardial infarction, ischaemic stroke or sudden 
death), total mortality, ischaemic stroke, peripheral 
vascular disease, and unstable angina. 

Baseline data collection 
Bloocl pressure was recorded and blood samples drawn 
before the patients’ usual midweek dialysis session. 
Routine blood chemistry and complete blood count were 
done according to standard protocol at the biochemistry 
laboratory at E Wolfson Medical Centre by means of 
Boehringer-Mannheim products. Serum ma!on- 
dialdehyde was measured spectrophotometrically with 
2-thiobarbituric acid solution, as described by Bird 
and Draper. I’ Serum vitamin E concentrations were 
measured specrrophocomerrically.“ Serum-inracr para- 
thyroid hormone was measured in the hospital’s 
endocrinology laboratory by the Nichol’s method. The 
delivered dose of haemodialysis was described as the 
fractional clearance of urea as a function of irs 
distribution volume (IQ/V) and was determined by the 
Kt/V natural logarithm formula.” WC used the slow-flow 

sampling technique whereby the blood pump was slowed 
to 50 mUmin and, after 50 s had elapsed, blood was 
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Figure 1: Trial proflle 

drawn from the arterial sampling port closest to the 
patient. 

Statistical analysis 
Data were srorcd on spreadsheet with Microsoft Excel 
1997 software and Hebrew language support (Microsoft 
Corporation, Seattle, WA, USA, 1985-97). Analysis of 
data was done with SYSTAT statistical analysis software 
(Version 8.0, SPSS Inc, Chicago, IL, USA, 1997) and 
Sratistix (Version 4.0, Statistics Analytic Software, La 
Jolla, CA, USA, 1992). 

Continuous data such as biochemical data, age, and 
years of haemodialysis treatment, are reported as mean 
(SD). The r-test for independent samples was used to 
detect differences in these variables between treatment 
groups. Frequency counts including medians and range 
were calculated for categorical data such as treatment 
group, sex, specific medications, and diagnostic 
classifications. Differences in these variables were 
assessed by Pearson’s x’ with Yates’ correction when 
expected values were lower than necessary to accurately 
use yz. Relative risk with 95% CI was calculated for the 
prima? and the secondary endpoints. 

Survival curves comparing treatment effect on the 
primary composite endpoint were calculated by the 
Kaplan-Meicr method and the log-rank test (Manrel- 
Cox method). Analysis was repeated by Cox 
proportional-hazards regression. In this model, 
treatment effects were adjusted for present smoking, 
since it was reported 40% more frequently in the vitamin 
E group than in the placebo group (24 [24,7%] WI 14 
[14.1%], ~~0.12). Additionally, an interaction term for 
vitamin E and smoking was added to the model. 

Diffcrcnces in adverse effects and total and non- 
cardiovascular disease mortaliry between treatment 
groups were tested by x* and relative risk was calculated. 

Resufts 
Characteristics of the 196 patients are described in 
table 1. Median follow-up rime was 519 (range 10-763) 
days. Treatment conditions did not differ significantly at 
baseline by age, sex, smoking status, diabetes, blood 
pressure, primary renal renal diagnosis, underlying 
cardiovascular-disease diagnosis, aspirin, anti- 
hypertensive or lipid-lowering therapy, blood chemistry, 
lipids, haemostatic factors, serum malondialdehyde, 
serum vitamin E, or Kt/V. Throughout the study, 
patients continued to receive regular monthly follow-up 
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Table 1: Basellne characterktlcs of SPACE cohort by 
treatment and disorder 

by their unit dietitians, who instructed them to comply 
with dietary recommendations for maintenance 
haemodialysis patients. “ Vitamin supplementation was 

similar in the two treatment conditions. We prescribed 
folare (5-10 mg per day), vitamin B6 (lo-250 mg/day), 
and vitamin B12 (250 &day) to 57 (57.5%) of the 
patients in the placebo group and 55 (56.7%) of patients 
in the vitamin E group. Only one patient (in the vitamin 
E group) received vitamin B12 as a monthly 
intramuscular injection. Vitamin C (100-500 mg/day) 
was prescribed to 42 (42.5%) of the placebo group and 
42 (43.3%) of the vitamin E group. 

A significant correlation between serum vitamin E and 
total cholesterol was detected by linear-regression 

analysis (r=0.53, p=O.Ol). Therefore, vitamin E was 
lipid standardised by dividing serum vitamin E by the 
concencrarions predicted by the regression equation. At 
baseline, lipid-adjusted serum vitamin E concentrations 

were 22.04 (SD 7.7) p,mol/L in the vitamin E goup and 
23.3 (10.7) FmoliL in the placebo group (~~0.97). The 
mean on-treatment lipid-adjusted serum vitamin E 
concentrations were 27.8 (9.3) Fmol/‘L in the viramin E 
group and 20.2 (6.9) p,mol/L in the placebo group 
(p=O*O3). 

Primary ourcomes 
Disrribution of endpoints by treatment condition is 
shown in table 2, together with relative risk and 95% 
Cls. As can be seen, treatment with vitamin E was 
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Unstable angina peclaris 2 (2.W 4 [4,1X1 0~51(003-2.70, 0.4 

CVD=cardiovas-ular disease and includes fatal sod nonfatal mywardial Infarctian. faral 
and non.fatal ischaemic siroke, unstable angina. peripheral vascular a&ease (nix 
including the arlerjDvews Ffitula) in a Umb not previously ahcled *Dea!Y~s fram 
cardiovascular Uise3se Include latal myoc.3rdlal inlarcticn, falal stro’k.?, and sudden 
death. 
Table 2: Effect of vltamln E treatment on cardiovascular 

outcomes In the SPACE cohort 

associated with significantly fewer primary 
cardiovascular disease endpoints and acute myocardial 
infarction. 

48 primary endpoints occurred during follow-up, 33 
in the placebo group and 15 in the vitamin E group 
(54% reduction in primary endpoint risk in the vitamin 
E group, p=O.O14). When sudden death was included as 
a primary cardiovascular-disease endpoint, 52 endpoints 
occurred, 34 in the placebo group and 18 in rhe vitamin 
E group (relative risk=0,54 [95% CI 0.33-0.891, 
p=O.16). 

Individuals who had a primary cardiovascular disease 
endpoint had lower baseline haemoglobin 
concentrations (0.11 (O-01] ws 0.12 [0.02] g/L, pzO.03) 
than individuals who did not have an endpoint. Of 
individuals with cardiovascular disease endpoint, four 
(8.3%) reported present smoking compared with 33 
(22.3%) of individuals without cardiovascular-disease 
endpoint (p=O.O6). Also, individuals with 
cardiovascular-disease endpoint were marginally older 
than those without (66.7 (7.1) us 63.9 [9] years, 
p=O.O7). Individuals with cardiovascular-disease 
endpoint did not differ from those free of cardiovascular- 
disease endpoint by any other variable. The smokirig- 
adjusted Cox regression model showed that survival 
from the composite cardiovascular disease endpoint was 
greater in patients who received vitamin E treatment 
(adjusted relative risk 0.44 [0*2-2.091, p=OsO2). No 
interaction between smoking and vitamin E treatment 
was detected (p=O-03). The Kaplan-Meier survival 
curves for the combined primary’endpoint are shown in 
figure 2. 

Secondary outcomes 
A total of 60 deaths occurred during follow-up (table 3), 
29 in the placebo group and 31 in the vitamin E group 
1.09 [0.7-1.71, p=O.7). 23 cardiovascular-disease deaths 
(including fatal myocardial infarction, fatal ischaemic 
stroke, and sudden death) occurred during follow-up- 
15 in the placebo group and nine in the vitamin E group. 
This 39% relative reduction in cardiovascular disease 
mortaliry was not significant (O-61 [0.28-1.31, ~~0.25). 
The Kaplan-Mcicr survival curves for cardiovascular 
disease mortality by treatment group did not differ 

- - - Placebo 
- Vitamin E 

160 260 3;lO 4dO 5t)O 6;O 7;)Q 
Time (days) 

Numlxr at risk 
Placebo 99 97 86 74 67 60 59 57 
Vitamin E 97 94 91 79 71 67 63 60 

Figure 2: Kaplan-Meter curvlval curves from primary 
cardlovawulardlaears endpoInts 
CVC=cardiovawular disease. 

significantly (p=O*O6), nor did rhey differ with the Cox 
smoking-adjusted model (p=O*l). 

Myocardial infarction 
A total of 22 myocardial infarctions occurred during 
follow-up: 17 in the placebo and five in the vitamin E 
group (representing a 70% reduction in total 
myocardial-infarction rate, p=O.O16). If all sudden 
deaths were regarded as fatal myocardial infarction, then 
a total of 26 myocardial infarctions occurred, 18 in the 
placebo and eight in the vitamin E group (0.45 
[0*2-O-99], ~~0.04). 12 non-fatal myocardial infarcrlons 
occurred, nine in the placebo and three in the vitamin E 
group. Although this is a 66% reduction in non-fatal 
myocardial infarction frequency, the difference is not 
significant (p=O.O8). Not including the sudden deaths, 
of the ten fatal myocardial infarctions that occurred, 
eight were in the placebo group and two in the vitamin E 
group. This 74% reduction in fatal myocardial 
infarctions in the vitamin E group was not significant 
@=O-06). Together with sudden deaths, .14 fatal 
myocsrdial infarctions occurred, nine in rhe placebo 
group and five in the vitamin E group (0.57 [O.l-l-61, 
p=O.3). 

Individuals who had myocardial infarction during 
follow-up had lower haemoglobin (0911 [O*Ol] US 0.12 
(0*02], p=O.O4) than those who did not. Patients with a 
history of myocardial infarction were not more likely 
than others to have it during follow-up. 

Compared with patients with non-fatal myocardial 
infarction, patients with fatal myocardial infarction did 
not differ in any variable. Patients who had a non-fatal 
myocardial infarction during follow-up were less likely 
than others to have had a previous myocardial infarction; 
however, this difference was nor significant. Patients 
who died from fatal myocardial infarction were more 
likely to have had a previous myocardial infarction than 
others, but this difference was not significant. Among 
patients with myocardial infarction during follow-up, 
patients with fatal myocardial infarction were more likely 
to have had a myocardial infarction before. 

The Kaplan-Meier survival curves for myocardial 
infarction by treatment group differed significantly 
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CIUC Or death Vkamln E (n.97) Plsceba (n199) p 

Total deaths 31 (31.2%) 29 (29.3%) iiT- 
Csrdiovnrcular disease* 9 (9c3%1 15 (15.2%) 0.25 
Scpslr 10 IlO.3%1 8 (8.1%) 0.0 
Pulno~y c-edema 5 (S-2%1 3 (3 03%) 0.5 
Hacmorrllage: 2 I2.lXI 0 0.5 
ClnC0r 0 2 (2.02%) 0.2 
Otnert 5 15~2x1 1 [L.Ol?Q 0.2 

*Includes falal myxardial infefC!lon. fatal lschsemic slroke, and sudden death. 
tlncludes intestine1 haenwhage and oesophageal varicca haemovhagc in patient with 
hepatilis B. tin the viumln E group inc!udes cer accident, mesen(cric thrombosis, died 
during surgery. lnteslinal necrosis wmpllcationa post lrens$ax in rhe placebo g’oup. 
complicallons poswansplam 

Table 3: Causes of death by treatment and disorder In SPACE 
cohort 

(p=O.Ol). However, the addition of present smoking to 
the Cox model adjusted the relative risk towards 1 and 
widened the Cls so that the rrearment effect was no 
longer significant (adjusted relative risk 0.36 
[0~12-1~08], p=D.l). 

57 Peripheral vascular disease, unstable angina, 
60 and ischaemic stroke 
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During follow-up, 11 incident peripheral vascular 
disease events were reported, eight in the placebo group 
and three in the vitamin E group. Although treatment 
with vitamin E was associated with a 62% reduction in 
incident peripheral vascular disease, results were not 
significant (0.38 [O.l-1.41, pzO.13). Patients with 
incidenr peripheral vascular disease were no more likely 
rhan others to have previously had peripheral vascular 
disease. 

Unsrablc angina was considered for analysis only in 
patients with no history of unstable angina or myocardial 
infarction. Six cases of incident unsrable ‘angina 
occurred during follow-up, four in rhe placebo and two 
in rhe vitamin E group (0.51 [O.OQ-2.71, ~~0.4). 

Elcvcn cases of ischaemic stroke occurred during 
follow-up, six in the placebo group and five in the 
viramin E group (0.85 [0.3-2.73, ~~0.8). Four of these 
strokes were fatal, two in each treatment group (~~0.7). 

Adverse effects 
The following adverse effecrs were reported: difficulty 
swallowing capsules (three patients), gastrointestinal 
distress (three), and itching (two). Thcrc was no 
differcncc by ueatmenc group in the number of side- 
effects reported (five vs three, ~~0.7). 

Discussion 
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Our trial was designed co dececr a 40% reduction in 
composite cardiovascular-disease endpoints in 
hacmodilaysis patienrs rreated with high-dose vitamin E 
during ‘2 years’ follow-up. A 46% :educcion (including 
sudden death) was attained in the primary endpoint, 
contributed to largely by the reduction in total 
myocardial infarction (70%). These findings are 
consistem with those of the Cambridge Heart 
Antioxidant Study (CHPIOS), in which patients with 
angiographically documented coronary artery disease 
were randomiscd to receive vitamin E (400 or 800 W/day) 
or placebo.” Viramin E treatment was associated with a 
47% reduction in primary endpoint (cardiovascular 
death and non-fatal myocardial infarction) plus non-fatal 
myocardial infarction, and a 77% reduction in non-fatal 
myocardial infarcTion alone. 
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No significant rcducrion in faral myocardial infarction 
was rccordcd in CHAOS; on the contrary, a non- 
significant increase in cardiovascular death was detected 
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in patients receiving vitamin E. In a further analysis of 
mortality, however, it became clear thar only six of 72 
cardiovascular-disease deaths occurred in patients 
compliant with vitamin E treatment.” In our study, 
although fatal myocardial infarction was reduced by 43% 
(including sudden deaths as fatal myocardial infarction) 
and non-Fatal myocardial infarcrion was reduced by 66% 
in the vitamin E group, neither of these secondary 
endpoint reductions was significant. SPACE was not 
designed to derect reduction in fataL or non-fatal 
myocardial infarction as individual endpoints, and 
lacked the power to do so. Nevertheless, the findings 
show a trend toward both fatal and non-faral myocardial 
infarction risk reduction with vitamin E treatment in 
haemodialysis patients with prc-existing cardiovascular 
disease. An intervention trial designed to examine the 
effects of viramin E on these particular endpoints seems 
warranted. 

In the Gruppo Italian0 per lo Studio della 
Sopravvivenza nelt’Infarto Miocardico Prevenzione 
(GISSI) study,” post-myocardial-infarction patients 
were randomised to one of four treatment conditions: 
300 mglday vitamin E (n=2830); 1 g daily n-3 
polyunsanxated fatty acids (n=2839); both (n=2830); 
placebo (n=2828). Vitamin E supplementation alone 
was associated with reduced total cardiovascular-disease 
deaths but nor with non-fatal myocardial infarction in 
four-way (but not two-way) analysis. Although 
300 mg/day vitamin E is clearly beyond the range 
recommended as a daily requirement for healthy adults, 
it is below the range in which clinical trials report 
positive results. Morcovcr, the supplement given was 
synthetic vitamin E, which is equivalent to about 
150 mg natural vitamin E.,” 

In the Heart Outcomes Prevention Evaluation 
(HOPE) study,z’ 9541 patients defined as being at high 
risk for cardiovascular disease events were randomiscd to 
receive ramipci! (10 mg per day), vitamin E (400 IU per 
day), both, or a placebo. Patients were followed for a 
mean of 4.6 years. Primary outcomes, defined as 
myocardial infarction, stroke, or cardiovascular disease 
death, did nof differ by vitamin E treatment whcrher 
given alone or in combination with ramipril. The 
investigators believed that perhaps longer follow-up was 
needed to detect benefit of vitamin E, although their 
data do not suggest a trend in that direction. 

Lack of concurrence among these three major 
secondary interventions trials (CHAOS, GISSI, and 
HOPE) requires examination. Mean annual fatal and 
non-fatal myocardial infarction rate in the placebo 
groups of these populations was 5.1%, 2*5%, and 3.8%, 
respectively, giving rates 50.9% (GISSI) and 25.5% 
(HOPE) lower than CHAOS. Disparity of this 
magnitude could indicate underlying differences in risk- 
factor distributions between the cohorts, and may 
suggest variations in cohort dose-cffcct curves. The 
mean annual fatal and non-fatal myocardial infarction 
rate in the placebo group of SPACE was 12.3%. Clearly, 
SPACE is dissimilar to the other cohorts studied. 

In the SPACE cohort, total mortality did not differ by 
treament disorder, despite a significant reduction in 
faral myocardial infarcrions in the vitamin E group. This 
finding can be attributed to a non-significant increase in 
non-cardiac mortality in patients who received vitamin- 
E. When each of the endpoints was examined separately, 
however, none was significantly different by treatment 
disorder. Nevertheless, both cases of death associated 
with hacmorrhage occurred in rhe vitamin E group. In a 
controlled trial of low-dose (50 mg daily) vitamin E, 
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30 mg daily p-carotene, both, or placebo,” vitamin E 
supplementation was associated with a 14% decrease in 
ischacmic stroke (relarive reduction 1%-B%, p=O*O3). 
On the other hand, it was also associated with a 62% 
increase in intracercbral haemorrhage. That this effect 
might have been due to inhibition of platelet function 
induced by vitamin E independent of its antioxidant 
effecr.** Vitamin E inhibits protein kinase C. As a result, 
platelet-pseudopodia formation in response to agonist 
stimulation is decreased, leading to reduced platelet 
adhesion.” 

High-dose vitamin E supplementation has been 
associated with inhibition of proatherogenic events: 
monocyre superoxide anion release; inrerleukin-lb from 
activated monocyres; lipid oxidation; platelet 
aggregation; in-vivo smooth-muscle-cell proliferation; 
and monocyte adhesion to the endothelium.” 
Additionally, vitamin E may be associated with 
stabilisation of atherosclerotic plaque,zJ providing a 
mechanism through which vitamin E effectiveness may 
be explained even during short periods of follow-up. 

The benefits of vitamin E on clinically relevant 
endpoints have been reported in other high-risk parienr 
popularions.“~“~” Anrioxidanr therapy would be expected 
IO have a greater treatment effect on patients in greater 
oxidative stress, and hacmodialysis patients arc in 
greater oxidative stress than ocher patient groups.” The 
accelerated cardiovascular-disease event rate observed in 
hacmodialysis patients, contributed to by increased 
oxidarive stress, would be expected to respond to 
anrioxidant therapy. Our study is not the final word, and 
recommendations regarding vitamin E therapy in 
hacmodialysis parienrs have not yet been established. 
Neverthrless, this study shows that in haemodialysis 
patients with prevalent cardiovascular disease 
supplementation wirh 800 IU per day reduced 
composite cardiovascular disease endpoints and 
myocardial infarction. 
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