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VITAMIN E SUPPLEMENT BLOCKS THE RESPONSE OF HDL
TO LOVASTATIN THERAPY IN HYPERCHOLESTEROLEMIC
PATIENTS

S. M. Namayandeh”, M. Emami-Meybody, S. M. Sadr-Bafghi, S. Yeganehfard, M. Kamran and M. Motafaker

Department of Cardiology, Cardiovascular Research Center, School of Medicine, Shahid Sadoughi
University of Medical Sciences, Yazd, Iran

Abstract- HDL can prevent LDL-c oxidation. The low HDL-c state also may benefit clinically
from supplemented antioxidant. This study was designed to evaluate the combination therapy of
Statin and vitamin E in hypercholesterolemic patients. The patients were randomized in a clinical
trial aimed to evaluate the effect of vitamin E and/or Statin. The life style of patients didn’t alter
during intervention. The subjects were randomized to two treatment groups A and B: (1) lovastatin
20 mg daily at bedtime (group A); (2) vitamin E 400 IU daily plus lovastatin 20 mg daily (group
B). The lipid values of each patient at baseline and after 8 weeks of treatment were compared by
paired t test. The mean baseline lipid levels for 60 subjects were as follows: plasma cholesterol,
triglyceride, LDL-c and HDL-c 285 + 68, 268 + 121, 158 £ 32, 49 + 11 mg/dl respectively. Serum
lipid levels changes in group A (statin only) and in group B (statin and vitamin E) were
statistically significant. In comparison of lipid profiles changes between two groups we observed
that HDL-c changes in group B were significantly lower than in group A. Vitamin E supplement

blocks the response of HDL-c to lovastatin therapy in hypercholesterolemic patients.

Acta Medica Iranica 2007; 45(4): 277-281.

© 2007 Tehran University of Medical Sciences. All rights reserved.

Key word: Vitamin E, Lovastatin, Hypercholesterolemia, HDL-Cholesterol

INTRODUCTION

A large base of epidemiological evidence suggests
that a 1 mg/dl increment in high density Lipoprotein-
cholesterol (HDL-c) would be associated with a
significant decrement in cardiovascular disease risk.
Also in several clinical trials aimed at lowering Low
Density Lipoprotein- Cholesterol (LDL-c), the HDL-
c level was a significant inverse correlate with study
outcome (1).

Antioxidants such as vitamin E have been shown
to slow atherosclerosis. Observational studies have
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indicated that the persons who consume more than
100 IU of vitamin E a day for more than two years
have lower rate of coronary events and lower rats of
progression of coronary artery lesions (2,3). A
variety of antioxidant defense systems in human
body are able to detoxify prooxidants and scavenge
oxygen free radicals. Among them vitamin E is the
major chain-breaking lipophilic antioxidant in tissue
and plasma, the most biologically active from is a-
tocopherol. Several strategies for (CAD) Coronary
Artery Disease patients with high cholesterol level
have been proposed. They include 1- raising HDL-c
with weight loss, exercise, diet and smoking
cessation (life style modification; 2- increasing
HDL-c to LDL-c ratio with statins; 3- Inhibiting
LDL-c oxidation and atherogenesis with anti-
oxidants; and 4- improving both the lipid profile and
antioxidant status with a combination of a Statin, and
antioxidant therapy. We report here the effect of 8
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weeks treatment on plasma lipids in 2 therapy
groups (Statin only and Statin plus vitamin E). HDL
can prevent LDL-c oxidation. The low HDL-c state
also may benefit clinically from supplemented
antioxidant. This study was designed to evaluate
combination therapy of statins and vitamin E in
hypercholesterolemic patients.

MATERIALS AND METHODS

Sixty patients with serum cholesterol equal and over
than 200 mg/dl and without drug history of lipid
lowering during 4 weeks ago were enrolled in the
study. The patients were enrolled in a clinical trial
aimed to evaluate the effect of vitamin E and/or
Statin. The life style of patients didn’t alter during
intervention. The subjects were randomized to two
treatment groups A and B: (1) lovastatin 20 mg daily
at bedtime. (group A); (2) vitamin E 400 IU daily
plus lovastatin 20 mg daily (group B). Informed
consent was obtained from all subjects before
entering the study.

Careful observation for potential drug adverse
effect was performed. Drugs administered for 8 weeks.
Fasting Lipid profiles consist serum total cholesterol
(Chol), serum triglyceride (TG), serum HDL
cholesterol was measured before and after 8 weeks of
drugs administration by standard technique 6-7-8 and
LDL cholesterol was calculated. Statistical analyses:
the lipid values of each patient at baseline and after
8

weeks of treatment were Compared by paired T test,
followed by 1-way ANOVA. Probability values <
0.05 are reported as significant changes. All analysis
were performed with SPSS V.9 software.

RESULTS

Subjects

One hundred patients enrolled in this study, 40
patients of them dropped out. The remaining 60
subjects included 25 men and 35 women, ranging in
age between 32 and 83 years (mean + SD, 56.95 +
14). There were 31 diabetic and 29 hypertensive and
22 smokers, distributed among the 2 treatment
groups as shown in table 1.

The mean baseline lipid levels for 60 subjects
were as follows: plasma cholesterol, 285 + 68 mg/dl;
Triglyceride, 268 + 121; LDL-c, 158 + 32; and
HDL-c, 49 + 11. There were no statistical significant
differences in these baseline characteristics among
the two treatment groups.

Lipids and lipoprotein response:

Serum lipid changes after 8 weeks treatment was
observed. Lipid changes in both groups, A (Statin
only) and in group B (Statin and vitamin E) were
statistically significant. Table 2 shows lipid changes
after 8 week treatment in both group A and group B.
In comparison of lipid profile changes between two
groups we observed that HDL-c changes in group B
were significantly lower than in group A (P <0.001).

Table 1. Baseline characteristic of patients in the 2 treatment groups

Group A Group B

Variable (Lovastatin, n = 30) (Lovastatin + vit E, n = 30) P value
Age (year)* 57 56.9 0.9
Sex (% male) 36.7 46.7 0.4
Smoker (%)t 33 40 0.5
Diabetes (%) 56.7 46.7 0.4
Hypertension (%) 433 533 0.4
Baseline Lipids (mg/dl)*

Plasma Cholesterol 283 £ 65 288+73 0.7

Plasma TG 274 £ 127 262+ 117 0.7

LDL-C 158 + 30 158 £35 0.5

HDL-C 48 +11 50+ 11 0.9

* Data are given as mean + SD.

T Current smokers only.
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Table 2. Plasma lipid levels at baseline and 8 weeks after lovastatin therapy with or without vitamin E supplement*

Lovastatin (n=30)

Lovastatin + Vitamin E (n=30)

Median Median
Lipid (mg/dl) Baseline On therapy change Base line On therapy change Pt
Cholesterol 283 + 65 205+ 34 78 £45 289+ 73 214+ 36 74 £47 0.7
TG 274+ 127 208 + 86 66.5+ 59 262 +£117 212+ 98 50+36 0.2
LDL-C 158 +30 108 £ 20 46+ 16 158 £35 105+ 19 52+26 0.5
HDL-C 485+ 11 61.4+12 -12.8+ 12 504 £11 59.2+13 -8.8+2.8 0.0001

* Data are given as mean + SD.

T P values obtained by comparing the changes between the 2 treatment groups by one way ANOVA test.

This difference was not due to any subgroup of
individually in the subject, because this response
was uniform between diabetics and nondiabetic,
smokers and non smokers and hypertension and
normotensive subjects in this treatment groups.
Thus, when antioxidants were taken with lovastatin
the favorable HDL-c responses of this drug regimen
were blunted.

DISCUSSION

We evaluate combination therapy of Statin and
Antioxidant effect on plasma lipids. Treatment with
Statin therapy resulted in reduction of 27% in
cholesterol; 24% in triglyceride; 31% in LDL-c; and
increase 26% in HDL-c; and treatment with Statin
plus vitamin E resulted in reduction of 25% in
cholesterol; 18% in triglyceride; 32% in LDL-c and
increase 17% in HDL-c. The significant difference
between two groups was seen only in HDL-c
changes.

To our surprise, when Statin was taken with the
antioxidant the potentially beneficial response of
HDL-c to Statin was markedly attenuated. This
effect was also observed for TG but the difference
wasn’t significant (P = 0.08).

Reductions of LDL-c to HDL-c ratio have been
associated either lesion improvement or slower
lesion progression (1). In our trial we observed LDL-
¢ to HDL-c ratio in both treatment groups
significantly was reduced, (3.46 to 1.86 P = 0.00) in
group A (3.29 to 1.87 P = 0.00) in group B.
However the mean of reduction in both groups was
not significantly difference. (-1.6 Vs - 1.4 P =0.3).

Dr Marian et al. observed that Statin and niacin
reduce LDL-c - HDL-c ratio (1).

Recent clinical trials were showed that
coadminstration of antioxidants attenuated the long
term effect vitamin E and vitamin C supplements on
serum HDL-c. Although vitamin E had no effect on
HDL-c levels vitamin C tended to elevate HDL-c in
men but not in women.

On the other hand the results of the ASAP study
concluded that
combination of antioxidant vitamin C and E retard
early progression of transplant- associated coronary
arteriosclerosis. But in Hope trial and Dutch study
vitamin alone could not change in lipid peroxidation
and reduce in carotid IMT (2). Dr. Salim Yusuf in an
experimental study evaluate the effect of vitamin E
in 9541 patients at high risk for cardiovascular event
suggest that treatment with vitamin E has no

supplementation ~ with  the

apparent effect on cardiovascular outcomes (4).

The 1999 AHA science advisory recommended
that the general population, consume a balanced diet
with emphasis on antioxidant-rich fruits, vegetable,
and whole grains, advice that consistent with was the
American Heart Association (AHA) dietary
guidelines at the time. In the absence of data from
randomized, controlled trials, no recommendations
were made with regard to the use of antioxidant
supplements (5).

Collectively, for the most part, clinical trials have
failed to demonstrate a beneficial effect of oxidant
supplements on Coronary Artery Diseases (CVD)
morbidity and mortality. With regard to the meta-
analysis the lack of efficacy was demonstrated
consistently for different doses of various
antioxidant in diverse population groups (9, 10).
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On the other hand evidence from some smaller
studies documents a benefit of a-tocopherol
(Cambridge heart antioxidant study, secondary
prevention with antioxidants of cardiovascular
disease in End-stage renal disease study) (11), a-
tocopherol and slow-release vitamin C (antioxidant
supplementation in  Atherosclerosis prevention
study)12, and vitamin C plus vitamin E
(Intravascular ultrasonography study) (13), on
cardiovascular end points. In the women’s
angiographic vitamin and estrogen study (14), Post
menopausal women with coronary disease on
hormone replacement therapy given vitamin E plus
vitamin C had an unexpected significantly higher all-
cause mortality rate and a trend for on increased
cardiovascular mortality rate compared with the
vitamin placebo women.

AHA science advisory conclude that the existing
scientific database dose not justify routine use of
antioxidant supplements for prevention and
treatment of CVD. Nonetheless AHA recommends
that antioxidant research continue in order to resolve
whether the oxidative modification hypothesis is
relevant to human arthrosclerosis (5). In conclusion,
vitamin E as an antioxidant when taken with
lovastatin, the favorable HDL-c responses of this
drug was markedly attenuated. This effect should be
considered in drug regimen for hyperlipidemic patients.

Acknowledgment

We acknowledge of Mrs. F. Forouzani, Miss. R.
Atashkooh and Mrs. F. Boostani for their
cooperation in follow up of patients, typing of article
and instruction of manuscript. We thank the our
patients for good cooperation.

Conflict of interests
The authors declare that they have no competing
interests.

REFERENCES

1. Cheung MC, Zhao XQ, Chait A, Albers JJ, Brown BG.
Antioxidant supplements block the response of HDL to
simvastatin-niacin therapy in patients with coronary
artery disease and low HDL. Arterioscler Thromb Vasc
Biol. 2001 Aug; 21(8):1320-1326.

280 Acta Medica Iranica, Vol. 45, No. 4 (2007)

2. Salonen RM, Nyyssonen K, Kaikkonen J, Porkkala-
Sarataho E, Voutilainen S, Rissanen TH, Tuomainen
TP, Valkonen VP, Ristonmaa U, Lakka HM,
Vanharanta M, Salonen JT, Poulsen HE; Antioxidant
Supplementation in Atherosclerosis Prevention Study.
Six-year effect of combined vitamin C and E
supplementation on atherosclerotic progression: the
Antioxidant ~ Supplementation in  Atherosclerosis
Prevention (ASAP) Study. Circulation. 2003 Feb
25;107(7):947-953.

3. Simon E, Paul JL, Soni T, Simon A, Moatti N. Plasma
and erythrocyte vitamin E content in asymptomatic
hypercholesterolemic  subjects. Clin Chem. 1997
Feb;43(2):285-289.

4. Yusuf S, Dagenais G, Pogue J, Bosch J, Sleight P.

Vitamin E supplementation and cardiovascular events

in high-risk patients. The Heart Outcomes Prevention

Evaluation Study Investigators. N Engl J Med. 2000

Jan 20;342(3):154-160.

Kris-Etherton PM, Lichtenstein AH, Howard BV,

Steinberg D, Witztum JL; Nutrition Committee of the

American Heart Association Council on Nutrition,

e

Physical Activity, and Metabolism. Antioxidant
vitamin supplements and cardiovascular disease.
Circulation. 2004 Aug 3;110(5):637-641.

6. Hainline A, Karon J, Lippel K, eds. Lipid and
lipoprotein analysis. Manual of laboratory operations,
Lipid Research Clinics program. 2nd ed. Bethesda, Md:
Public health Service, NIH; 1982. P.143.

7. Warnick GR, Benderson J, Albers JJ. Dextran sulfate-

Mg2+ precipitation procedure for quantitation of high-

density-lipoprotein cholesterol. Clin Chem. 1982

Jun;28(6):1379-1388

Albers JJ, Segrest JP, eds. Warnick GR, Enzymatic

methods for the quantification of lipoprotein lipids.

il

Methods in Enzymology. New York, NY: Academic
Press; 1986. P. 101-123.

9. Brown BG, Zhao XQ, Chait A, Fisher LD, Cheung MC,
Morse JS, Dowdy AA, Marino EK, Bolson EL,
Alaupovic P, Frohlich J, Albers JJ. Simvastatin and
niacin, antioxidant vitamins, or the combination for the
prevention of coronary disease. N Engl J Med. 2001
Nov 29;345(22):1583-1592.

10. Heart Protection Study Collaborative Group.
MRC/BHF Heart Protection Study of antioxidant
vitamin  supplementation in 20,536  high-risk
individuals: a randomised placebo-controlled trial.
Lancet. 2002 Jul 6;360(9326):23-33.



11. Boaz M, Smetana S, Weinstein T, Matas Z, Gafter U,
laina A, Knecht A, Weissgarten Y, Brunner D, Fainaru
M, Green MS. Secondary prevention with antioxidants
of cardiovascular disease in endstage renal discase
(SPACE): randomised placebo-controlled trial. Lancet.
2000 Oct 7;356(9237):1213-1218.

12. Salonen JT, Nyyssonen K, Salonen R, Lakka HM,

Kaikkonen J, Porkkala-Sarataho E, Voutilainen S,
Lakka TA, Rissanen T, Leskinen L, Tuomainen TP,
Valkonen VP, Ristonmaa U, Poulsen HE. Antioxidant
Supplementation in Atherosclerosis Prevention (ASAP)
study: a randomized trial of the effect of vitamins E
and C on 3-year progression of carotid atherosclerosis.
J Intern Med. 2000 Nov;248(5):377-386.

S. M. Namayandeh et al.

13. Fang JC, Kinlay S, Beltrame J, Hikiti H, Wainstein

M, Behrendt D, Suh J, Frei B, Mudge GH, Selwyn AP,
Ganz P. Effect of vitamins C and E on progression of
transplant-associated arteriosclerosis: a randomised
trial. Lancet. 2002 Mar 30;359(9312):1108-1113.

14. Waters DD, Alderman EL, Hsia J, Howard BV, Cobb

FR, Rogers WJ, Ouyang P, Thompson P, Tardif JC,
Higginson L, Bittner V, Steffes M, Gordon DJ,
Proschan M, Younes N, Verter JI. Effects of
hormone replacement therapy and antioxidant
vitamin supplements on coronary atherosclerosis
in  postmenopausal women: a  randomized
controlled trial. JAMA. 2002 Nov 20;288(19):2432-
2440.

Acta Medica Iranica, Vol. 45, No. 4 (2007) 281



