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OBJECTIVE: To compare the lipid-lowering effects of an alternative
regimen (lifestyle changes, red yeast rice, and fish oil) with a
standard dose of a 3-hydroxy-3-methylglutaryl coenzyme A reduc-
tase inhibitor (statin).

PATIENTS AND METHODS: This randomized trial enrolled 74 pa-
tients with hypercholesterolemia who met Adult Treatment Panel
Il criteria for primary prevention using statin therapy. All partici-
pants were randomized to an alternative treatment group (AG) or
to receive simvastatin (40 mg/d) in this open-label trial con-
ducted between April 1, 2006, and June 30, 2006. The alternative
treatment included therapeutic lifestyle changes, ingestion of red
yeast rice, and fish oil supplements for 12 weeks. The simvastatin
group received medication and traditional counseling. The primary
outcome measure was the percentage change in low-density lipo-
protein cholesterol (LDL-C). Secondary measures were changes in
other lipoproteins and weight loss.

RESULTS: There was a statistically significant reduction in LDL-C
levels in both the AG (-42.4%+15%) (P<.001) and the simvastatin
group (-39.6%+20%) (P<.001). No significant differences were
noted between groups. The AG also demonstrated significant
reductions in triglycerides (-29% vs —9.3%; 95% confidence inter-
val, -61 to -11.7; P=.003) and weight (-5.5% vs —-0.4%; 95%
confidence interval, -5.5 to -3.4; P<.001) compared with the
simvastatin group.

CONCLUSION: Lifestyle changes combined with ingestion of red
yeast rice and fish oil reduced LDL-C in proportions similar to
standard therapy with simvastatin. Pending confirmation in larger
trials, this multifactorial, alternative approach to lipid lowering
has promise for a subset of patients unwilling or unable to take
statins.

Trial Registration: clinicaltrials.gov identifier: NCT0042
Mayo Clin Proc. 2008;83(7):758-764

AG = alternative treatment group; Cl = confidence interval; CK
creatine kinase; HDL-C = high-density lipoprotein cholesterol; LDL-C
low-density lipoprotein cholesterol; RYR = red yeast rice; TC = total
cholesterol; TG = triglycerides

verwhelming scientific evidence shows that 3-hy
droxy-3-mehylglutaryl coenzyme A reductase in-
hibitors (statins) are beneficial to patients for primary pr

2]

We have used a combination of fish oil and red yeast
rice (RYR) as an alternative regimen for hyperlipidemia.
This regimen is nonprescription, is readily available, and
seems to be tolerated with few adverse effects. However,
to date, no data show a benefit to patients.

The primary purpose of this study was to test whether an
“alternative” regimen reduced serum low-density lipopro-
tein cholesterol (LDL-C) in a primary prevention popula-
tion. Specifically, the efficacy and safety of RYR, fish oil,
and therapeutic lifestyle changes (alternative regimen) was
compared to those of a standard dose of a cholesterol-
lowering agent (simvastatin, 40 mg/d) and traditional diet
and exercise counseling.

PATIENTS AND METHODS

Patients were recruited from a cardiology practice in sub-
urban Philadelphia, PA. The trial was approved by the
Institutional Review Board of Chestnut Hill Healthcare,
and written informed consent was obtained from all par-
ticipants. All authors had complete access to the primary
data.

Men and women aged 18 to 80 years with known or
newly detected hypercholesterolemia were eligible for en-
rollment if they met the Adult Treatment Panel Ill guide-
lines?® Inclusion criteria included baseline LDL-C of 130
mg/dL or more (to convert to mmol/L, multiply by 0.0259)
and 2 or more cardiovascular risk factors or baseline LDL-
C between 160 and 210 mg/dL for patients with no or 1 risk
factor. Risk factors included age (men >45 years or women
>55 years or postmenopausal), hypertension requiring
medical treatment, high-density lipoprotein cholesterol
(HDL-C) less than 40 mg/dL, current cigarette smoking,

vention of coronary artery diseasalthough the safety of
these medications is establisiediherence can be trouble
some. As many as 40% of patients who receive a presc

tion for a statin are thought to take it for less than 1 j/ear.
nsPhiladelphia VA Medical Center/University of Pennsylvania, Philadelphia

Possible reasons include the cost of these medicatia
adverse effects, poor explanations of their benefits by p
sicians, and patients’ reluctance to take prescription

long-term medicationslt is difficult to estimate the num-

ber of patients who seek alternative therapies to statins,

most do not discuss this choice with their physicféns.
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SIMVASTATIN VS ALTERNATIVE REGIMEN

TABLE 1. Analysis of Fish Oil?

o Quantity
227 Assessed for eligibility Component (mg/capsule)
Eicosapentaenoic acid (EPA) 351
135 Met initial criteria but Docosahexaenoic acid (DHA) 280
did not agree to Fatty acids 1006
randomization n-3 Polyunsaturated 747
n-6 Polyunsaturated 48
Monounsaturated 157
92 Screening blood tests Saturated 54
aTwo bottles of 200 capsules/bottle were sent for analysis.
13 Excluded
11 LDL-C <130 mg/dL2 _ _
2 Abnormal LFT results phase. Before the trial began, 3 patients dropped out of the
simvastatin group, and 2 patients dropped out of the alterna-
79 Randomized tive treatment group (AG). Of the 79 patients randomized,
74 were included in the analysis. By using a computer-
5 Dropped out generated simple randomization list, patients were allocated
2 Did not want to take drug to either the simvastatin group or the AG. Men and women
2 Cited time commitment . .
of program were separately randomized to ensure equal numbers in both
1 Unrelated health issue groups. The study was conducted between April 1, 2006, and
June 30, 2006. No patients were lost to follow-up.
74 Completed study Group 1 patients received simvastatin (40 mg/d) and

traditional counseling regarding diet and exercise in the
form of preprinted material. These handouts were based on
American Heart Association diet and lifestyle recommen-
dations. Group 2 received fish oil and RYR supplements.
87 Simvastatin | | 37 Alternative The fish oil (Res-Q 1250; N3 Oceanic, Palm, PA) was
arm regimen arm . .
purchased directly from the manufacturer, and each patient
took 3 capsules twice daily (Table The RYR (Res-Q
N _ o LDL-X, 600-mg [by weight] capsules, N3 Oceanigas
FIGURE. Flow of participants through trial. LDL-C = low-density lipo- .
protein cholesterol: LT = liver function test. also purchased directly from the manufacturer. Each cap-
2 3| conversion factor: To convert LDL-C to mmol/L, multiply by 0.0259. sule had a total monacolin content of 5.3 mg, of which 2.53
mg was monacolin K (lovastatin) (Table Zyo strengths
diabetes mellitus, or family history of premature coronary of RYR were used. If the initial LDL-C measurement was
artery disease. higher than 160 mg/dL, a total dose of 3.6 g was given in 2
Exclusion criteria included known coronary artery dis- divided doses. If the initial LDL-C measurement was 160
ease or a procedure to treat such disease (angina pectorig)g/dL or less, a total dose of 2.4 g was given in 2 divided
myocardial infarction, percutaneous transluminal angio- doses. No other medications were adjusted other than dis-
plasty, or coronary artery bypass grafting), triglyceride (TG) continuation of prestudy statin therapy.
levels at baseline testing higher than 400 mg/dL, use of Group 2 patients were also enrolled in a 12-week
warfarin, severe liver or kidney disease, an orthopedic condi-multidisciplinary lifestyle program that involved weekly
tion that would prevent aerobic exercise, or other systemic3'/>-hour meetings. The group was taught about the impor-

disease. tance of lifestyle changes by a board-certified cardiologist.
Participants learned about coronary plaque formation, pre-
RANDOMIZATION AND INTERVENTION ventive measures, and standard cardiac testing techniques.

The flow of participants through the trial is shown in the In addition to the cardiologist, the team consisted of a
Figure.Patients were recruited between December 1, 2005 dietitian, exercise physiologist, and several alternative or
and March 31, 2006. Of the 227 eligible patients, 135 metrelaxation practitioners. A certified dietitian taught basic
the initial screening criteria but chose not to participate. principles of nutrition and encouraged the group to follow a
Ninety-two patients signed the informed consent form and Mediterranean diet that was modified by reducing satu-
were screened. Thirteen patients failed screening, mostated fat and by limiting total fat to less than 25% of daily
because LDL-C levels were less than 130 mg/dL. A total of caloric intake. Sugars and simple carbohydrates were re-
79 patients were eligible to be randomized to the treatmentstricted, and participants were taught how to count calories,
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TABLE 2. Analysis of Red Yeast Rice” (www.consumerlab.com, White Plains, NY). We provided
Quantity the testing facility with 400 capsules of fish oil and
Component (mg/capsule) 360 capsles of RYR. The commercial laboratory ran-
Total monacolins 5.3 domly selected 20 capsules of each product, made this
Monacolin JA 0.0267 sample into a single composite, and then analyzed the
Monacolin J 0.00413 composite for total content of each chemical. The results
Monacolin XA 0.0558 '
Monacolin KA 1.96 were then calculated and reported to us on a per capsule
MO”aCO:!” ')-(A g-gigg basis (Tables 1 and 2). Variability estimates for these
Monacolin . . . .
Monacolin K (lovastatin) 253 samples b_ased on how the facility performed its analysis
Monacolin L 0.122 are unavailable.
MonacolinM 0.0285 The fish oil capsules were assessed by gas chromatogra-
Dihydromonacolin K 0.473 hv. The RYR tested for it t of individual and
Other phy. The R was tested for its amount of individual an
Citrinin None detected total monacolins by high-performance liquid chromatogra-
(1000 ppm detection limit) phy. Citrinin was analyzed using thin-layer chromatogra-
aThree bottles of 120 capsules/bottle were sent for analysis. phy. The identity of the products was not disclosed to the

laboratory that performed the testing.

although there was no formal caloric restriction. An exer- STATISTICAL ANALYSES

cise physiologist instructed the group to gradually increaseThe primary end point was percentage change of LDL-C
exercise to 5 to 6 times per week. Aerobic exercise wasfrom baseline levels. A sample of 35 patients was required
encouraged and included walking, swimming, or jogging for each group for an 80% power andcaltevel of .05 to

for 30 to 45 minutes at a time. Patients in this group weredetect a 20% difference in the percentage change between
exposed to relaxation methods including yoga and tai chi. the 2 groups assuming an SD of 30%.

Adherence to the program was documented by the Statistical analyses included meanSD of baseline
study coordinators at the weekly meetings. Patients incharacteristics by treatment group, a between-treatment
both treatment groups received a 30-day supply of medi-group comparison at baseline, a within—treatment group
cation at each of 3 monthly visits, and pill counts were comparison for the percentage change from baseline, and a
performed to ascertain adherence. Although the 2 groupsetween—treatment group comparison for the percentage
ran concurrently, there was no contact between them dur<hange from baseline for all variahl&he between—treat-

ing the study. ment group comparison at baseline was performed using a
2-sampld test, and the within—treatment group comparison
OuTcomEs AND FoLLow-up at baseline and at week 12 was performed using a 1-sample

The primary efficacy parameter was percentage change test. Multiple linear regression, with treatment group in-
from baseline levels of LDL-C. The secondary parameterscluded as a factor and adjusting for baseline weight, was
included percentage change from baseline levels of HDL-Cused for between—treatment group comparison. Analyses
and TG at 12 weeks. A fasting blood sample was drawnwere performed using SAS software, version 9.2 (SAS
from all study participants for lipid profile, liver function Institute, Cary, NC). All tests were 2-sidelék.05 was
tests, and creatine kinase (CK) levels at baseline and at theonsidered statistically significant.

end of the stdy (week 12). If patients in either group experi-
enced severe muscle pain during the study, CK level was
obtained, and supplements or simvastatin was withheld for 2
days until the laboratory result was available. The dose ofBaseLiINE CHARACTERISTICS

simvastatin or RYR was halved if patients continued to Baseline characteristics of patients randomized to each

RESULTS

experience symptoms but had a normal CK level. group are shown in Table 3. There were 20 women and 17
men in each treatment group. Fifteen patients (41%) in the
LABORATORY ANALYSES simvastatin group and 12 patients (32%) in the AG were

Serum laboratory analyses were performed by Laboratoryreceiving a statin (which was stopped at least 30 days
Corporation of America (LabCorp, Burlington, NC). The before initial blood testing and randomization) before the
lipid panel (total cholesterol [TC], LDL-C, HDL-C, and TG) study. The mean age was 58% years in the AG and
and serum glucose levels were determined enzymatically. 59.3t9.6 years in the simvastatin group. No statistically
Laboratory analysis of the fish oil (Table 1) and RYR significant differences between the baseline groups were
capsules(Table 2) was performed by ConsumerLab apparent other than borderline significance of weights. The
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TABLE 3. Baseline Characteristics by Treatment Group? ErrecTs oN PLASMA LiPIDS AND LIPOPROTEINS
Alternative Simvastatin Table 4 shows the changes from baseline in the 2 treatment
Variable (n=37) (n=37) P value groups. Weight decreased by#274 kg (—5.5%) in the AG

Age (y) 55.98.4 59.39.6 11 (P<.001) and by 0.2 kg (-0.4%) in the simvastatin
Weight (kg) 87.215.5 80.814.6 .05 group P=.42). Mean difference between the 2 groups was
ﬁ?pdgimﬁﬁﬁsfé?gr?::(e (cm) 31%%;103 1%3%?122 913 —4.4 kg (95% ClI, -5.5 to —3.4 k§<.001). Body mass
Waist circumference (cm)  10%42.9 97.%12.6 20 index also decreased significantly more in the AG than in
Blogd prel_ssure (mm Ho) 1528166 1973191 0 the simvastatin group (95% CI, —1.9 to —1P%;001). No

ysto IC . . . . . . .gr . . .

Diastolic 80.89.3 78877 57 significant differences in sygtollc plood pressure (95% Cl,
Fasting glucose (mg/dt)  101.4:21.6 101.826.0 94 —7.0 to 7.2 mm HgP=.59), diastolic blood pressure (95%
Lipigs (Tgrqdlf)j | 356 2412284 - Cl, —6.1 to 4.0 mm Hd?=.89) or fasting glucose (95% ClI,

t t . 228, : _

LDl esier Loaoioas 1573938 o ~11.2 to 5.2 mg/dLP=.57) appeared between the groups.

HDL-C 56.8:13.0 59.613.7 36 In the AG, all lipid values except HDL-C declined sig-

#DI]-C/H%L-C 13??9;2997 12?-%2-788 gg nificantly from baseline. (TC, -78+32.6 mg/dL

riglycerides 569. . . . . .
Creatine kinase (U/L) 143809.4  129.563.4 50 [-32.4%¢11.8%]; P<.001; LDL-C, —66.828.9 mg/dL

05 S pa— e rdiened LDLC [-42.4%t14.8%]; P<.001; and TG, —50455.1 mg/dL
Ioaviijg:]ii?;ﬁ)i;fos;%te?r? (r:];lmlesteLrlcr)]I?;sDoLt-Cezwrigr:r-]d;]a;tify 'Iipoprotein [-29.2%:36.3%];P<.001) |n.the Slme:l.S.ta'[In group, all lipid
cholesterol. values &cept HDL-C declined significantly from base-

b Calculated as the weight in kilograms divided by the height in meters |ine (TC, —66.%36.8 mg/dL [-27.3%14.9%]; P<.001;

¢ E?L::?)rr]e\fjérsion factor: To convert glucose value to mmol/L, multiply by LDL-C, —63.%33.5 mg/dL [-39.6%20.2%;P<.001; TG,
0.055. —14.4:37.8 mg/dL; —9.3%30.9%; P=.03). The HDL-C

95l conversion factor: To convert cholesterol values to mmol/L, multiply |evel decreased 2:9.7 mg/dL (—4.3%16.3%;P=.08) in
by 0.0259; to convert triglyceride value to mmol/L, multiply by 0.0113. the AG and increased @:@.3 mg/dL (+1.4%11.0%:

P=.70) in the simvastatin group. The difference between
mean weight in the AG was 8#%5.5 kg, and in the groups was not statistically significant (95% CI, —7.1 to
simvastatin group, 80t84.6 kg (95% confidence interval 0.5;P=.21).

[CI], —0.1 to 14.0;P=.05). Because of this difference, we Between-group analysis revealed a reduction in LDL-C

adjusted for baseline weight when comparing the lipid, of 3.1 mg/dL greater in the AG than in the simvastatin

blood pressure, and glucose levels after treatment in the AGroup that was not statistically significant (95% CI, —17.6

and simvastatin group. to 11.4;P=.59). There was also no significant difference in

TABLE 4. Change of Variables From Baseline by Treatment Group?

Alternative (n=37) Simvastatin (n=37)
Change Change Comparison of groups
from from Mean difference
Variable baseline % change P value baseline % change P value (95% ClI) P value

Weight (kg) -4.%2.4 -5.52.8 <.001 -0.82.2 -0.42.7 42 —4.4 (-5.5t0-3.4) <.001
Body mass indek -1.6:0.9 -5.52.8 <.001 -0.10.8 -0.42.7 .52 -1.5(-1.9t0 -1.2) <.001
Hip circumference (cm) —44%.5 -3.44.7 <.001 -1.82.6 -1.22.4 .005 —2.7 (—4.6 to —0.6) 02
Waist circumference (cm) —48.4 -4.34.9 <.001 -1.83.1 -1.23.1 .002 -2.5(-4.6t0 -0.5) 02
Blood pressure (mm Hg)

Systolic -6.914.6 -4.2114 .007 -7816.0 -5.%13.0 .01 0.1(-7.0t0 7.2) %59

Diastolic -6.911.4 -7.5133 .001 -5810.4 -7.¥12.9 .02 -1.1(-6.1t0 4.0) 89
Fasting glucose (mg/dt) -1.%+18.6 0.920.4 72 1816.5 2.817.8 51 -3.0(-11.2t05.2) 57
Lipids (mg/dLf

Total cholesterol -7832.6 -32.411.8 <.001 -66.536.8 -27.314.9 <.001 -12.1 (-28.2t0 4.1) a5

LDL-C —-66.828.9 -42.414.8 <.001 —-63%33.5 -39.620.2 <.001 -3.1(-17.6t0 11.4) 59

HDL-C -2.99.7 -4.316.3 .08 0.46.3 1.411.0 .70 -3.3(-7.1t00.5) 21

Total cholesterol/HDL-C -1£3.0 -28.@¢17.6 <.001 -1.209 -27.8154 <.001 -0.1(-0.5t00.4) 3

Triglycerides -5085.1 -29.236.3 <.001 -14437.8 9.330.9 .03 —-36.4 (-61.1t0 -11.7) .603

aData are expressed as mesBD unless otherwise indicated. LDL-C = low-density lipoprotein cholesterol; HDL-C = high-density lipoprotein cholesterol.
b Calculated as the weight in kilograms divided by the height in meters squared.

¢ Groups are compared by adjusting for baseline weight.

43| conversion factor: To convert glucose value to mmol/L, multiply by 0.055.

€ Sl conversion factor: To convert cholesterol values to mmol/L, multiply by 0.0259; to convert triglyceride value to muitply, iy 0.0113.
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the ratio of TC to HDL-C (95% CI, —0.5 to 0.B5.73). garlic, and guggulipid¥:*°If these results are confirmed in
However, there was a significant decrease in TG in the AGlarger trials, the regimen used in this trial (although de-
compared with the simvastatin group, with a mean differ- manding in terms of commitment and cost) could offer an
ence between groups of —36.4 mg/dL (95% CI, —61.1 to option for patients who refuse therapy with statins.

—11.7;P=.003) Red yeast rice, also called hong qu, is a Chinese herbal
medication first described in the Tang Dynasty in 800t
ADHERENCE is made by fermenting the yeddbnascus purpureusver

Adherence was excellent, and there were no dropouts irred rice and is both a garnish for food and a traditional
either arm. Average attendance of study participants wasmedication. Red yeast rice contains naturally occurring
90% at each of the lifestyle sessions, and adherence antbvastatin and 9 different substances called monacolins that
adverse effects were reported to the study coordinator us€ould inhibit 3hydroxy-3-methylglutaryl coenzyme A re-

ing standard adverse reporting forms. ductase. Results of the current study support findings from
previous studies with RYR that demonstrated a positive
SAFETY AND ADVERSE EVENTS effect’™!" The dose of RYR in our study (2.4-3.6 g/d) was

In the simvastatin group, 3 patients experienced muscu-equivalent to a daily lovastatin dose of 10 to 15 mg (Table 2),
loskeletal symptoms. One completed the protocol, taking less than the established therapeutic dose (20-4€° mg).
40 mg of simvastatin daily until the end of the study. Two  Fish oil has been reported to decrease the risk of death,
patients stopped their simvastatin regimen for 3 days, percardiac death, and coronary events in patients who have
protocol. Their CK levels were normal, and they completed had myocardial infarctioff:*¢It might have an antiarrhyth-
the study taking 20 mg/d. One patient had transaminasemic effect!® and recent reviews have shown no increased
elevations that were more than 2 times the upper limit of risk of bleeding®* The TG-lowering effects of fish oil
normal on the 12-week blood sample and reported generalhave been establisidand could be responsible for the
ized fatigue but completed the protocol. results observed in the current study. Weight loss could
In the AG, one patient had a baseline CK level of 232 U/L, also have contributed to the significantly lower TG levels
which increased to 1532 U/L on routine testing at the in the AG#
completion of the study. He was completely asymptomatic, Lifestyle changes (eg, Mediterranean dfét, exer-
was engaged in vigorous exercise the night before hiscise? and weight 0$829, an important aspect of the cur-
blood test, and was taking 3 capsules of RYR twice daily. rent trial, are likely multifactorial and have been shown to
After the study was completed, medication and exercisereduce the risk of recurrent cardiac events. In our study,
were stopped, and his CK level returned to normal. Two blood pressure decreased significantly in both groups. This
patients noted heartburn that resolved when they wereeffect was expected in the AG, which lost weight and
switched to equivalent doses of a liquid form of fish oil engaged in exercise, but was somewhat unexpected in the
(ResQ 1250 liquid) from the same manufacturer. simvastatin group, which was randomized to usual care. A
recent review suggested that statins have a beneficial effect
on blood pressure, although the mechanism is unkidbwn.
Limitations of the current trial include brief course (12
The primary purpose of this clinical trial was to compare weeks), single site, unblinded (design precluded effective
the effects of an alternative regimen (a combination of masking), and limited scope. The design of the trial also
RYR, fish oil, and therapeutic lifestyle changes) with the prevented delineation of the relative contribution of each
effects of a standard dose of a statin and traditional diet ancdcomponent of the alternative therapy. Thus, we were un-
exercise counseling on LDL-C levels. We observed a simi- able to evaluate the lipid-lowering effects of the therapeutic
lar reduction in serum LDL-C levels in both groups. Mem- lifestyle changes alone, without the supplements. Larger
bers of the AG also had a substantial reduction in TG andfuture studies should address these issues. Nevertheless,
lost more weight. The ratio of TC to HDL-C decreased the study was randomized, had no dropouts, had excellent
equally in both groups. Finally, the HDL-C decreased in adherence in both groups, and yielded statistically signifi-
the AG and increased slightly in the simvastatin group, butcant changes in unambiguous outcome measures—serum
this difference was not statistically significant. LDL-C levels and weight loss. Additional concerns in the
Last year, 18.9% of US adults used natural productsAG included elevated CK values in 1 asymptomatic patient
with unproven efficacy,many taken without their physi- (attributed to vigorous exercig&the statinlike properties
cian’s knowledge or consent. Alternative therapies for hy- of RYR, and their enhanced effect in combinatiéh and
perlipidemia that have been studied and remain contro-the possible HDL-C—lowering effects of RYR. We ex-
versial include policosanol, chromium, eggplant extract, pected the HDL-C to increase in the AG because members

DISCUSSION
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adopted an exercise program. The unexpected, but notompared with simvastatin, we have no evidence that our
statistically significant, reduction in HDL-C levels could regimen will lead to a reduction in cardiovascular events.
be partially explained by the diet followed by our patients The recent Effect of Combination Ezetimibe and High-Dose
that was low in saturated f&s* The decrease in HDL-C  Simvastatin vs Simvastatin Alone on the Atherosclerotic

levels could have been relatedthe supplenents. Despite  Process in Patients with Heterozygous Familial Hypercho-
the small decrease in HDL-C levels, the ratio of TC to HDL- lesterolemia (ENHANCE) trial showed that size of reduc-

C (an excellent index of cardiac rigky decreased equally tions in LDL-C levels was not necessarily associated with
in both groups. rate of progression in vascular dise&s@ur small, short-

Our study was designed to test a comprehensive anderm study did not and could not evaluate reduction in car-
holistic approach to lipid lowering. The excellent adher- diovasculamrmorbidity and mortality, which is clearly the
ence in he AG was undoubtedly related to the intensive most important outcome.
follow-up, education, and support provided for this
group. Long-term adherence to the alternative regimen
remains to be determined, but previous studies involving
diet and exercise have unforaialy faund a high rate of  In this single-center, small, randomized study, RYR and
recidivism?38-40 fish oil (when taken with a commitment to make lifestyle

Another possible limitation of the study is the legal changes) had LDL-C lowering effects similar to those of a
status of RYR as an herbal supplement. In 2001, the USstandard dose of simvastatin. In addition, the lifestyle
Food and Drug Administration determined that the RYR modification arm showed significant reductions in TG and
product Cholestin was a drug, not a dietary supplement,weight. These results are intriguing and show a potential
and asked companies to reformulate products to removebenefit of an alternative, or naturopathic, approach to a
RYR* In fact, since completion of the current study, N3 common medical condition, hyperlipidemia. A larger,
Oceanic has replaced the RYR in Res-Q LDL-X with a multicenter trial with longer follow-up is necessary, and
“phytosterol ester complex and policosanol.” Policosanol the effects on cardiovascular outcomes will need to be
was recently found to be no better than placebo in reducingestablished in the future. The risks of this alternative
lipid levels®® therapy need to be balanced against a possible therapeutic

However, RYR remains widely available in stores and benefit for a subset of motivated patients who are willing to
on the Internet. Although the chemical composition of adopt strict lifestyle changes and take over-the-counter
RYR was known and controlled in the current study, com- supplements.
position of various products and the batch consistency
between lots from the same source make recommendingREFERENCES
unreQUIated SUpplements difficult. Heber et &und 1. Heart Protection Study Collaborative Group. MRC/BHF Heart Protec-
varying levels of monacolins in different preparations of tion Study of cholesterol lowering with simvastatin in 20,536 high-risk indi-
RYR and suggested standarcized manufaciuring practiced' % & andoriced pecehs conuoled abee 2002 000220122,
to ensure equivalence of active ingredients. We concur thatiherapy: a systematic overview of randomized clinical trizikeulation. 2006
there is an ongoing need for the Food and Drug Adminis- Dec 19;114(25):2788-2797. Epub 2006 Dec 11. n _

. . L. . Avorn J, Monette J, Lacour A, et al. Persistence of use of lipid-lowering
tration to address regulation of nutritional supplements. medications: a cross-national studMA.1998;279(18):1458-1462.

Taking RYR without a physician’s supervision could 4. Simons LA, Levis G, Simons J. Apparent discontinuation rates in pa-
also have unknown risks. The lovastatinlie component 1< peseioed o s s ) i oi(20e21s
could cause myopathy or transaminase elevations, and &s. Lipid disorders: justification of methods and goals of treatn@rest.
potentially dangerous metabolite, citrinin, can form in 2001,1203):979-988. o

. 6. Dalen JE. “Conventional” and “unconventional” medicine: can they be
poorly manufactured preparations. Further, the safety of iyegrated [editorial]Arch Intern Med1998;158(20):2179-2181.

combining RYR and fish oil has not yet been studied in a 7. Kessler RC, Davis RB, Foster DF, et al. Long-term trends in the use of
large population complementary and alternative medical therapies in the United Shates.

g€ popL - o Intern Med.2001;135(4):262-268.

A final issue with our study concerns the association of 8. Executive Summary of the Third Report of the National Cholesterol
|ipid Iowering with cardiovascular outcomes. Statin drugs Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treat-

.. L. ment of High Blood Cholesterol In Adults (Adult Treatment PanelJAMA.
have a beneficial effect on lipid levels but also decrease »oo1;285(19):2486-2497.

cardiovascular events and mortality because of their pleio- 9. Bamnes PM, Powell-Griner E, McFann K, Nahin RL. Complementary

tropic effects (ie, improved endothelial function, antithrom- ggg4a,'\§,2;§t;‘.’§4§i‘_j'lcéf‘e use among adults: United States, 2002Data.
botic and antioxidant effects, anti-inflammatory properties, 10. Berthold HK, Unverdorben S, Degenhardt R, Bulitta M, Gouni-Berthold

il H H I. Effect of policosanol on lipid levels among patients with hypercholester-
and Staplllzathn of gtherqsclerotlc plaqﬁ?é)Althoth the olemia or combined hyperlipidemia: a randomized controlled taMA.
alternative regimen in this study lowered LDL-C similarly = 2006:;295(19):2262-2269.

CONCLUSION

Mayo Clin Proc. « July 2008;83(7):758-764 + www.mayoclinicproceedings.com 763



SIMVASTATIN VS ALTERNATIVE REGIMEN

11. Knox J, Gaster B. Dietary supplements for the prevention and treatment 29. Sarafidis PA, Kanaki Al, Lasaridis AN. Statins and blood pressure: is

of coronary artery diseas&Altern Complement Me@007;13(1):83-95.

12. Szapary PO, Wolfe ML, Bloedon LT, et al. Guggulipid for the treatment
of hypercholesterolemia: a randomized controlled tdaAMA. 2003;290(6):
765-772.

13. Praca JM, Thomaz A, Caramelli B. EggplaSolanum melongeha
extract does not alter serum lipid levesq Bras Cardiol.2004 Mar;82(3):
269-276. Epub 2004 Apr 5.

14. Caron MF, White CM. Evaluation of the antihyperlipidemic properties
of dietary supplement®harmacotherapy2001;21(4):481-487.

15. Ulbricht C, Basch E, Szapary P, et al. Guggul for hyperlipidemia: a
review by the Natural Standard Research Collaborammplement Ther
Med.2005 Dec;13(4):279-290. Epub 2005 Sep 23.

16. Bradford RH, Shear CL, Chremos AN, et al. Expanded Clinical Evalua-
tion of Lovastatin (EXCEL) study results: two-year efficacy and safety follow-
up.Am J Cardiol.1994;74(7):667-673.

17. Marchioli R, Barzi F, Bomba E, et al, GISSI-Prevenzione Investigators.

there an effect or notPClin Hypertens (Greenwich2007;9(6):460-467.

30. Schiff HB, MacSearraigh ET, Kallmeyer JC. Myoglobinuria, rhabdo-
myolysis and marathon runninQ.J Med.1978;47(188):463-472.

31. Thompson PD, Gadaleta PA, Yurgalevitch S, Cullinane E, Herbert PN.
Effects of exercise and lovastatin on serum creatine kinase adti\atgbo-
lism.1991;40(12):1333-1336.

32. Thompson PD, Zmuda JM, Domalik LJ, Zimet RJ, Staggers J, Guyton
JR. Lovastatin increases exercise-induced skeletal muscle ikjetgbolism.
1997;46(10):1206-1210.

33. Lefevre M, Champagne CM, Tulley RT, Rood JC, Most MM. Individual
variability in cardiovascular disease risk factor responses to low-fat and low-
saturated-fat diets in men: body mass index, adiposity, and insulin resistance
predict changes in LDL cholesteréim J Clin Nutr2005;82(5):957-963.

34. Berglund L, Oliver EH, Fontanez N, et al. HDL-subpopulation patterns
in response to reductions in dietary total and saturated fat intakes in healthy
subjectsAm J Clin Nutr.1999;70(6):992-1000.

Early protection against sudden death by n-3 polyunsaturated fatty acids after 35. Hsia SH, Pan D, Berookim P, Lee ML. A population-based, cross-

myocardial infarction: time-course analysis of the results of the Gruppo
Italiano per lo Studio della Sopravvivenza nell'lnfarto Miocardico (GISSI)-
PrevenzioneCirculation.2002;105(16):1897-1903.

18. Lee JH, O’'Keefe JH, Lavie CJ, Marchioli R, Harris WS. Omega-3 fatty
acids for cardioprotectioMayo Clin Proc.2008;83(3):324-332.

19. Brouwer IA, Zock PL, Camm AJ, et al, SOFA Study Group. Effect of
fish oil on ventricular tachyarrhythmia and death in patients with implantable
cardioverter defibrillators: the Study on Omega-3 Fatty Acids and Ventricular
Arrhythmia (SOFA) randomized trialAMA.2006;295(22):2613-2619.

20. Bays HE. Safety considerations with omega-3 fatty acid therapyJ
Cardiol. 2007 Mar 19;99(6A)35C-43C. Epub 2006 Nov 28.

21. Harris WS. Expert opinion: omega-3 fatty acids and bleeding—cause for
concernAm J Cardiol 2007 Mar 19;99(6A):44C-46C. Epub 2006 Nov 29.

22. Harris WS, Bulchandani D. Why do omega-3 fatty acids lower serum
triglycerides?Curr Opin Lipidol.2006;17(4):387-393.

23. Tuomilehto J, Lindstrédm J, Eriksson JG, et al, Finnish Diabetes Preven-

sectional comparison of lipid-related indexes for symptoms of atherosclerotic
diseaseAm J Cardiol.2006 Oct 15;98(8):1047-1052. Epub 2006 Aug 28.

36. Frontini MG, Srinivasan SR, Xu JH, Tang R, Bond MG, Berenson G.
Utility of non-high-density lipoprotein cholesterol versus other lipoprotein
measures in detecting subclinical atherosclerosis in young adults (The
Bogalusa Heart Studypm J Cardiol.2007 Jul 1;100(1):64-68. Epub 2007
May 11.

37. Real JT, Chaves FJ, Martinez-Us6 |, Garcia-Garcia AB, Ascaso JF,
Carmena R. Importance of HDL cholesterol levels and the total/HDL choles-
terol ratio as a risk factor for coronary heart disease in molecularly defined
heterozygous familial hypercholesterolaenttar Heart J.2001;22(6):465-
471.

38. Schmidt-Truckséss. Effects of exercise on plasma lipoproteins [l&tter].
Engl J Med2003;348(15):1494-1496.

39. Kraus WE, Houmard JA, Duscha BD, et al. Effects of the amount and
intensity of exercise on plasma lipoproteihs.Engl J Med.2002;347(19):

tion Study Group. Prevention of type 2 diabetes mellitus by changes in lifestyle 1483-1492.

among subjects with impaired glucose tolerahtEngl J Med2001;344(18):
1343-1350.

24. Trichopoulou A, Orfanos P, Norat T, et al. Modified Mediterranean diet
and survival: EPIC-elderly prospective cohort stuByJ. 2005 Apr 30;
330:991. Epub 2005 Apr 8.

25. de Lorgeril M, Salen P, Martin JL, Monjaud |, Delaye J, Mamelle N.

40. Dansinger ML, Gleason JA, Griffith JL, Selker HP, Schaefer EJ.
Comparison of the Atkins, Ornish, Weight Watchers, and Zone diets for weight
loss and heart disease risk reduction: a randomizedJARA.2005;293(1):
43-53.

41. Moore RJ. Letter to Sonia Rodriguez, Mason Viamins. May 5, 2001. US
Department of Health and Human Services Web $itig://www.fda.gov

Mediterranean diet, traditional risk factors, and the rate of cardiovascular /ohrms/dockets/dailys/01/Jun01/061101/let0494.pdf. Accessed May 20, 2008.

complications after myocardial infarction: final report of the Lyon Diet Heart
Study.Circulation. 1999;99(6):779-785.

26. Gielen S, Schuler G, Hambrecht R. Exercise training in coronary artery
disease and coronary vasomotiGirculation.2001;103(1):E1-E6.

27. Himeno E, Nishino K, Okazaki T, Nanri H, Ikeda M. A weight reduction
and weight maintenance program with long-lasting improvement in left ven-
tricular mass and blood pressufen J Hypertensl999;12(7):682-690.

28. Sartorio A, Lafortuna CL, Marinone PG, Tavani A, La Vecchia C,
Bosetti C. Short-term effects of two integrated, non-pharmacological body

42. Heber D, Lembertas A, Lu QY, Bowerman S, Go VL. An analysis of
nine proprietary Chinese red yeast rice dietary supplements: implications of
variability in chemical profile and contentsAltern Complement Me&001;
7(2):133-139.

43. Corsini A, Ferri N, Cortellaro M. Are pleiotropic effects of statins real?
Vasc Health Risk Manag007;3(5):611-613.

44. Davignon J. Cardioprotective and other emerging effects of sthtirlks.

Clin Pract Suppl2004 Oct;143:49-57.
45. Kastelein JJ, Akdim F, Stroes ES, et al, ENHANCE Investigators.

weight reduction programs on coronary heart disease risk factors in young Simvastatin with or without ezetimibe in familial hypercholesterolemia.

obese patient®iabetes Nutr Metat2003;16(4):262-265.

764 Mayo Clin Proc.

July 2008;83(7):758-764  +

Engl J Med2008 Apr 3;358(14):1431-1443. Epub 2008 Mar 30.

www.mayoclinicproceedings.com



