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Tolerability of Red Yeast Rice (2,400 mg Twice Daily) Versus
Pravastatin (20 mg Twice Daily) in Patients With Previous

Statin Intolerance

Steven C. Halbert, MDa,e, Benjamin French, PhDa,b, Ram Y. Gordon, MDf, John T. Farrar, MDa,
Kathryn Schmitz, PhDa, Patti B. Morris, RDf, Paul D. Thompson, MDg, Daniel J. Rader, MDc,d,

and David J. Becker, MDf,*

Currently, no consensus has been reached regarding the management of hyperlipidemia in
patients who develop statin-associated myalgia (SAM). Many statin-intolerant patients use
alternative lipid-lowering therapies, including red yeast rice. The present trial evaluated
the tolerability of red yeast rice versus pravastatin in patients unable to tolerate other
statins because of myalgia. The study was conducted in a community-based setting in
Philadelphia, Pennsylvania. A total of 43 adults with dyslipidemia and a history of statin
discontinuation because of myalgia were randomly assigned to red yeast rice 2,400 mg
twice daily or pravastatin 20 mg twice daily for 12 weeks. All subjects were concomitantly
enrolled in a 12-week therapeutic lifestyle change program. The primary outcomes in-
cluded the incidence of treatment discontinuation because of myalgia and a daily pain
severity score. The secondary outcomes were muscle strength and plasma lipids. The
incidence of withdrawal from medication owing to myalgia was 5% (1 of 21) in the red yeast
rice group and 9% (2 of 22) in the pravastatin group (p � 0.99). The mean pain severity did
not differ significantly between the 2 groups. No difference was found in muscle strength
between the 2 groups at week 4 (p � 0.61), week 8 (p � 0.81), or week 12 (p � 0.82). The
low-density lipoprotein cholesterol level decreased 30% in the red yeast rice group and 27%
in the pravastatin group. In conclusion, red yeast rice was tolerated as well as prava-
statin and achieved a comparable reduction of low-density lipoprotein cholesterol in a
population previously intolerant to statins. © 2010 Elsevier Inc. All rights reserved.

(Am J Cardiol 2010;105:198 –204)
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In patients with a history of statin-associated myalgia
SAM), muscle symptoms often recur when another statin
rug is initiated.1 Because no definitive approach has been
etermined for treating patients with recurrent SAM, many
atients seek complementary or alternative therapies to
anage their dyslipidemia. One such treatment is red yeast

ice, a popular lipid-lowering dietary supplement that con-
ains low levels of statin-like metabolites, including mona-
olin K (lovastatin).2,3 Consumer spending on red yeast rice
rew nearly 80% from 2005 to 2008 in the United States,
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ith sales of $20 million in 2008.4 Studies in the United
tates and China have documented the lipid-lowering effi-
acy of red yeast rice.5–8 In a previous placebo-controlled
tudy, we demonstrated that 93% of subjects with a history
f SAM were able to tolerate red yeast rice for 24 weeks
ithout a recurrence of myalgia.8 However, no trials have

ddressed whether red yeast rice is associated with a re-
uced incidence of myalgia compared to statin therapy. The
rimary goal of the present study was to compare the effect
f red yeast rice versus pravastatin on the rate of myalgia
ecurrence in subjects with a history of SAM.

ethods

This study was conducted from January to September
008 in a community-based setting in the Philadelphia,
A area (trial registration at clinicaltrials.gov, identifier
CT00639223). The institutional review boards at the Uni-
ersity of Pennsylvania and Chestnut Hill Hospitals ap-
roved the study. All participants provided written informed
onsent. The subjects were recruited from preventive car-
iology clinics at University of Pennsylvania and Thomas
efferson University Hospitals, and 2 suburban Philadelphia
ardiology practices. The subjects were eligible if they had
ad previous, documented SAM leading to discontinuation
f at least one statin other than pravastatin, with resolution

f myalgia after discontinuation. The exclusion criteria in-

www.AJConline.org

http://www.clinicaltrials.gov
mailto:dbeckerchcardiology@hotmail.com
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luded statin or red yeast rice use during the month before
andomization, a history of statin-associated myositis or
habdomyolysis, a history of generalized chronic pain, the
se of medications that inhibit cytochrome P450 CYP3A4,
he use of dietary supplements that could mitigate SAM or
ower lipids, abnormal baseline laboratory values (creatine
hosphokinase �500 U/L, triglycerides �400 mg/dl, aspar-
ate aminotransferase or alanine aminotransferase �2.5
imes normal, serum creatinine �2 mg/dl, thyroid-stimulat-
ng hormone �4.5 �U/ml), and pregnancy.

Eligible participants were randomized to receive red
east rice 4,800 mg daily (four 600-mg capsules twice daily;
ylvan Bioproducts, Kittanning, Pennsylvania) or pravasta-

in 40 mg/day (1 overencapsulated 20-mg tablet to appear
dentical to the red yeast rice capsules and 3 identical-
ppearing placebo capsules twice daily) for 12 weeks. A
ample of red yeast rice was independently analyzed for
hemical composition (Eurofins Scientific, Petaluma, Cali-
ornia; Table 1). An investigational new drug application
or using red yeast rice in the present trial was approved by
he Food and Drug Administration. Adherence to the study
edication was determined by pill counts of the returned

tudy medication every 4 weeks. The mean adherence to
ravastatin and red yeast rice (excluding dropouts and sub-
ects who withdrew from medication) was 97% and 93%,
espectively (p � 0.10). To ensure that both groups received
dentical lifestyle education, all participants attended
eekly 3.5-hour sessions of a therapeutic lifestyle change
rogram5 (see Appendix [on-line only]). Attendance at
hese meetings averaged 83%, with no significant difference
n attendance between the 2 groups.

The primary outcome of the present study was the rate of
ithdrawal from treatment because of intolerable muscle

ymptoms. The co-primary outcome was the daily pain
everity score measured using one question adapted from
he Brief Pain Inventory9 regarding the average pain during
he past 24 hours (on a 0 to 10 scale). Participants rated both
onmyalgic and myalgic pain using this scale. The same
linded physician reviewed these pain scales weekly. If the
ubjects reported intolerable myalgia, their study treatment
as discontinued, but all planned measurements were ob-

ained. Isometric hip flexor muscle strength was determined

able 1
hemical analysis of red yeast rice (600 mg/capsule)*†

omponent Quantity

ctive monacolins
Monacolin K (lovastatin) (mg/capsule) 1.245
Monacolin KA (mg/capsule) 0.54
otential contaminants‡

Citrinin (ppb) �10
Arsenic (mg/kg) 0.21
Lead (mg/kg) 0.06
Cadmium (mg/kg) 0.03
Mercury (mg/kg) �0.01

* Performed by Eurofins Scientific, Inc., Petaluma, California.
† Two bottles of 120 capsules/bottle (600 mg/capsule) were sent for

nalysis; manufactured by Sylvan Bioproducts, Inc., Kittanning, Pennsyl-
ania.

‡ All microbial counts were less than the detectable levels.
y the same blinded physical therapist at baseline and every t
weeks using a standard protocol with a hand-held dyna-
ometer (model 01163, Lafayette Industries, Lafayette, In-

iana). The hand-held dynamometer has a high correlation
0.91) with isokinetic muscle testing and is useful in com-
aring serial muscle strength tests.10

A fasting blood sample was obtained at baseline and week
2 to determine the low-density lipoprotein (LDL) cholesterol,
otal cholesterol, high-density lipoprotein (HDL) cholesterol,
riglycerides, creatine phosphokinase, aspartate aminotransfer-
se, alanine aminotransferase, and thyroid-stimulating hor-
one (baseline only) levels. Analyses were performed by the
ospital of the University of Pennsylvania.
Adherence to the dietary recommendations was assessed

y collecting two 24-hour diet recalls11 (1 weekend day and
weekday) at baseline and week 12. Blinded, trained staff

ollected the dietary survey by telephone interview, with
ata collection centralized at the Penn State Department of
utritional Sciences (University Park, Pennsylvania). The
ietary intake data were analyzed using Nutrition Data
ystem, version 2007 (Nutrition Coordinating Center,
inneapolis, Minnesota). Physical activity was assessed

sing the Paffenbarger Physical Activity Questionnaire at
aseline and week 12. This validated, reliable, self-ad-
inistered questionnaire quantifies the number of kilo-

alories subjects expend per week in sports, leisure, and
ecreational activities.12

The subjects were randomized to the study medication in
locks of 4. Although all participants had a history of
yalgia with at least one statin drug, many had previously

een challenged with other statins. Therefore, the random-
zation was stratified into 3 groups: those who had not
eveloped myalgia on challenge with a different statin,
hose who had developed intolerable myalgia with all pre-
ious statin challenges, and those who had never been
hallenged with another statin drug. The randomization
equence was computer-generated using a randomization
rogram available on the Internet (www.randomization.
om)13 with the fixed block option. All subjects and study

igure 1. Participant flow through study. *Primary end point. †Those with
issing data were included in analysis of primary outcome. MI � myo-

ardial infarction; MVA � motor vehicle accident; SAM � statin-associ-
ted myalgia; TLC � therapeutic lifestyle program.
eam members were kept unaware of treatment allocation

http://www.randomization.com
http://www.randomization.com
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hroughout the 12-week study. To assess blinding, the par-
icipants guessed their treatment allocation at the end of the
tudy; 37% of those taking pravastatin and 67% of those
aking red yeast rice guessed their treatment assignment
orrectly.

Sample size calculations were performed on the basis of
he 7% rate of intolerable myalgias seen with red yeast rice
n our previous study8 and rates of approximately 50%
eported in the published data14 with a statin rechallenge,
ssuming a 20% dropout rate. According to these rates, a
ample size of 20 to 22 subjects per group would provide
0% power to detect a difference of 40% between the 2
roups for intolerable myalgic symptoms, with � � 0.05.

able 2
aseline characteristics of study participants

haracteristic

ean age (years)
omen
ean No. of statins not tolerated

tatin drug not tolerated
Atorvastatin
Simvastatin
Rosuvastatin
Lovastatin

nterval to onset of statin-related myalgia �12 weeks†

amily history of statin-related myalgia
Yes
Unknown
ducation
High school or less
Some college
College graduate
Postgraduate
edical history

Essential hypertension
Coronary artery disease
Diabetes mellitus
Hypothyroid
Local arthritis
Low back pain
ean body mass index (kg/m2)

18.5–24.8
25–29.9
�30
ean blood pressure (mm Hg)

Systolic
Diastolic
ean fasting glucose (mg/dl)
ean creatine phosphokinase (U/L)
ean thyroid-stimulating hormone (�U/ml)
ean baseline energy expenditure (kcal/wk) 1
ean weight (kg)
ean Brief Pain Inventory score¶

Data are presented as mean � SD or numbers (%).
* Numbers in each column may not sum to the total number of subject
† Subject had a history of the development of myalgias within 12 week
‡ Of 19 patients total.
§ Of 20 patients total.
¶ Scores on Brief Pain Inventory range from 0 (no pain) to 10 (worst pa

t baseline.
ll primary analyses were conducted using the intention- i
o-treat approach. We compared the incidence of with-
rawal from the study medication because of intolerable
yalgia between the 2 groups using Fisher’s exact test. A

inear regression model was used to compare the difference
etween the treatment groups in the mean Brief Pain Inven-
ory pain severity score, defined as the maximum reported
core for myalgic and nonmyalgic pain during each day.
he robust variance estimator was used to adjust the stan-
ard error estimates for correlation due to repeated mea-
urements.15 Missing pain scores were treated as missing,
ecause only 2 subjects (dropouts) had missing data (�5%).
linear mixed-effects model was used to analyze hip flexor

trength at baseline and weeks 4, 8, and 12. The covariates

east Rice
21)

Pravastatin
(n � 22)

p Value

� 8.9 62.9 � 6.6 0.87
76%) 16 (73%) 0.80
� 0.5 1.5 � 0.6 0.27

76%)* 15 (68%)* 0.57
43%) 14 (64%) 0.17
10%) 4 (18%) 0.41
5%) 2 (9%) 0.58
79%)‡ 18 (90%)§ 0.34

0.19
24%) 1 (5%)
5%) 1 (5%)

0.27
10%) 7 (32%)
25%) 5 (23%)
45%) 5 (23%)
20%) 5 (23%)

38%) 14 (64%) 0.09
14%) 3 (14%) 0.95
10%) 5 (23%) 0.24
29%) 3 (14%) 0.23
24%) 6 (27%) 0.80
24%) 5 (23%) 0.93

0.21
10%) 2 (9%)
48%) 5 (23%)
43%) 15 (68%)

� 11.5 133 � 17.7 0.27
� 6.1 79.5 � 8.9 0.46
� 26.2 96.8 � 26.6 0.87
� 61.7 125.1 � 72.5 0.97
� 0.7 1.33 � 0.9 0.99
� 1,536.5 1,074.5 � 1,034.4 0.77
� 21.2 96.3 � 30.4 0.15
� 1.9 1.1 � 1.5 0.82

se some subjects received �1 statin.
y previous statin challenge.

inable); score represents average pain during previous 24 hours reported
Red Y
(n �

62.4
16 (
1.3

16 (
9 (
2 (
1 (

15 (

5 (
1 (

2 (
5 (
9 (
4 (

8 (
3 (
2 (
6 (
5 (
5 (

2 (
10 (
9 (

127.9
77.8
98.1

124.3
1.32

,368.2
81.9

1.4

s becau
s of an

in imag
n the models for pain and muscle strength included strati-
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201Preventive Cardiology/Red Yeast Rice Versus Pravastatin
cation assignment,16 age, baseline thyroid-stimulating hor-
one level, and baseline physical activity. A secondary

nalysis was performed to assess the differences between
roups in the occurrence of myalgic pain during the inter-
ention period. For participants who reported myalgic pain,
e created dichotomous outcomes, defined a priori, indicat-

ng whether the subjects had persistent myalgia starting
fter �2 weeks of study treatment and of �1 week’s dura-
ion. Comparisons between treatment groups were made
sing Fisher’s exact tests.

To evaluate treatment efficacy, descriptive statistics were
omputed for LDL cholesterol, total cholesterol, HDL cho-
esterol, and triglycerides at baseline and week 12. Linear
egression models quantified the differences in the mean
DL cholesterol, total cholesterol, HDL cholesterol, and

riglycerides at week 12 across the treatment groups. Each
odel was adjusted for its respective baseline lipoprotein
easure and baseline body mass index. To assess the ad-

erence to the therapeutic lifestyle change program, we
ompared the mean percentage of change from baseline to
eek 12 across the treatment groups for the following
utcomes using 2-sample t tests: total energy intake, total
at, saturated fat, percentage of energy from fat, fiber,
eight, and total kilocalories expended per week. Safety
arameters, including liver-associated enzymes and creatine

igure 2. Individual maximum pain severity scores (solid lines) and avera
rajectories and average trend plots were obtained using scatterplot smoot

igure 3. Point estimates and 95% CIs for mean muscle strength and
black).
hosphokinase, were analyzed for differences between the 2 s
roups using 2-sample t tests. The differences in the adverse
vent rates were compared between treatment groups using
isher’s exact tests. Statistical analyses were performed
sing Stata version 9.2 (StataCorp, College Station, Texas).
ll comparisons were 2-tailed, and the level of significance
as set at p � 0.05.

esults

During a 3-month period, 180 patients with a history of
AM completed the screening. Of those, 54 met the eligi-
ility criteria and 43 agreed to participate (Figure 1). The
ed yeast rice and pravastatin groups had similar baseline
haracteristics (Table 2). The incidence of treatment discon-
inuation because of myalgia was 5% (1 of 21) in the red
east rice group and 9% (2 of 22) in the pravastatin group
p � 0.99). Of the 21 subjects in the red yeast rice group and
2 in the pravastatin group, 14 (67%) and 15 (68%) reported
ain at some point during the study period. Figure 2 displays
he maximum pain severity scores for each subject and the
verage trend for each treatment group during the study
eriod. In the linear regression analysis that was controlled
or stratification assignment, age, and baseline thyroid-stim-
lating hormone level, no significant difference was found
etween the 2 treatment groups in the mean pain severity

d (dashed line) during study period for each treatment group. Individual

DL cholesterol for pravastatin group (white) and red yeast rice group
ge tren
mean L
core. The estimated difference in the mean pain severity



s
i
m
s
i
(
F
a
p
(
r

m
9
b

j
d
g
�
C
�
9

r
o
a
i
e
y

T
D

O

P

P

ed both

T
D

O

L

T

H

T

H

202 The American Journal of Cardiology (www.AJConline.org)
core between the 2 groups was 0.02 (95% confidence
nterval [CI] �0.12 to 0.15; p � 0.81). Also, in the linear
ixed-effects model for hip flexor strength, adjusted for

tratification assignment and age, no difference was found
n the mean strength scores between the 2 groups at week 4
p � 0.61), week 8 (p � 0.81), or week 12 (p � 0.82).
igure 3 displays the mean and 95% CIs for muscle strength
t baseline and weeks 4, 8, and 12 for the red yeast rice and
ravastatin groups. In a secondary analysis of myalgic pain
Table 3), the reports of myalgia were fewer in the red yeast
ice group.

The descriptive statistics for the lipid outcome measure-
ents are listed in Table 4. Figure 3 displays the mean and

5% CIs for LDL cholesterol at baseline and week 12 for

able 3
escriptive analysis of myalgic pain from Brief Pain Inventory scores

utcome Measure Red Yeas
(n � 2

n (%)

ersistent myalgia only*
Generalized myalgia† 0
Local myalgia‡ 2 (9.5%)
Combined local and generalized myalgia 2 (9.5%)
ersistent and intermittent myalgia§

Generalized myalgia 1 (4.8%)
Local myalgia 4 (19.1%)
Combined local and generalized myalgia 5 (23.8%)

* Persistent myalgia defined as persistent myalgia starting after �2 wee
† Bilateral myalgia in major muscle groups.
‡ Unilateral myalgia in a major muscle group.
§ Persistent and intermittent myalgia includes any myalgia reported dur
¶ Total did not sum to total number in column because 1 subject report

able 4
escriptive analysis of secondary outcome measures between groups at b

utcome Measure Re

Patients (n)

ow-density lipoprotein cholesterol (mg/dl)
Baseline 21
12 weeks 17
Mean percentage of change
otal cholesterol (mg/dl)
Baseline 21
12 weeks 17
Mean percentage of change
igh-density lipoprotein cholesterol (mg/dl)
Baseline 21
12 weeks 17
Mean percentage change
riglyceride (mg/dl)
Baseline 21
12 weeks 17
Mean percentage change
ip flexor strength (kg)
Baseline 21
4 weeks 20
8 weeks 18
12 weeks 18
oth treatment groups. In the linear regression models ad- (
usted for baseline lipoprotein measure and body mass in-
ex, no significant differences were found between the 2
roups in the mean LDL cholesterol (�10.7 mg/dl, 95% CI
27.2 to 5.7; p � 0.194) total cholesterol (�9.6 mg/dl, 95%
I �25.9 to 6.6; p � 0.23), triglycerides (0.5 mg/dl, 95% CI
21.2 to 22.3; p � 0.96), or HDL cholesterol (�2.5 mg/dl,

5% CI �5.7 to 0.63; p � 0.114).
No significant differences were found between the red

ice yeast group and the pravastatin group in the percentage
f change from baseline to week 12 in any measure of
dherence to the lifestyle change program (Table 5). The
ncidence of treatment discontinuation owing to all adverse
vents (including myalgia) was 10% (2 of 21) in the red
east rice group and 18% (4 of 22) in the pravastatin group

Pravastatin
(n � 22)

p Value

5% CI n (%) 95% CI

3 (13.6%) 0–7 0.23
1–9 1 (4.6%) 0–6 0.60
0–5 4 (18.1%) 0–8 0.66

0–3 6 (27.3%) 2–10 0.10
1–8 3 (13.6%) 0–6 0.70
1–9 8 (36.4%)¶ 4–12 0.51

tudy treatment and of �1 week’s duration.

study regardless of duration.
local and generalized myalgia.

and week 12

t Rice Pravastatin

Mean � SD Patients (n) Mean � SD

181.2 � 38.9 22 163.6 � 32.7
126.1 � 37.6 22 120.3 � 38.7

�30.2 � 10.5 �27.0 � 15.4

260.7 � 41.5 22 253.4 � 40.4
200.9 � 41.7 22 198.6 � 44.9

�23.0 � 7.3 �19.6 � 11.0

51.1 � 16.6 22 53.1 � 16.7
50.8 � 14.7 22 53.0 � 16.9

�3.8 � 9.0 0.2 � 8.7

142.2 � 78.9 22 148.4 � 65.0
120.9 � 68.4 22 126.1 � 45.4
�7.8 � 30.5 �7.0 � 32.2

20.1 � 4.3 22 20.4 � 5.2
20.8 � 6.3 21 20.5 � 4.9
19.7 � 5.3 19 20.3 � 4.4
20.7 � 5.4 22 20.6 � 5.2
t Rice
1)

9

ks of s

ing the
aseline

d Yeas
p � 0.66). No statistically significant differences were
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ound between the 2 groups in the incidence of adverse
vents (Table 6) or in mean values of safety measures
t week 12.

iscussion

This is the first randomized, double-blind trial comparing
he tolerability of red yeast rice to a statin drug in a popu-
ation with SAM. Our results showed that red yeast rice was
s well tolerated as pravastatin in patients with a history of
AM. Both treatments were associated with a low incidence
f treatment discontinuation because of myalgia, no evi-
ence of muscle weakness, and a similar level of LDL
holesterol reduction.

Few studies have evaluated the rates of myalgia on statin
echallenge in patients with statin intolerance. Depending
n the definition of myopathic events used in these studies,
he reported incidence of myalgia recurrence has varied
rom 0% to 57%.14,17–23 The lack of a well-defined and
onsistently applied outcome measure for SAM has contrib-
ted to the conflicting results. Our trial used a validated
easure of pain severity and a specific definition of recur-

ent myalgia to address this methodologic issue.
Our results have shown that both the red yeast rice and

he pravastatin groups had very low rates of recurrent my-

able 5
hanges in selected dietary measures and physical activity between group

Red Yeast Rice

Baseline Week 12
Ch

nergy (kcal/day) 1,650.1 � 671.8 1,310.6 � 474.4
at (g/d) 54.3 � 30.5 36.7 � 18.8
alories from fat (%) 28.0 � 7.2 24.0 � 6.3
aturated fat (g/day) 18.5 � 14.1 10.6 � 5.8)
iber (g/day) 18.5 � 9.8 21.7 � 10.3)
eight (kg) 81.9 � 21.2 76.9 � 19.0)

nergy expenditure
(kcal/wk)

1,368.2 � 1,536.4 2,009.5 � 1,596.4

* From 2-sample t tests for mean percentage of change in each outcome
ariables between the 2 groups.

able 6
onmyalgic adverse events

ymptom Red Yeast Rice
(n � 21)

Pravastatin
(n � 22)

uscular weakness 1 1
bdominal gas, bloating 2 0
lopecia 2 0
rthralgia 1 1
ack pain 5 6
iarrhea 2 0
izziness 0 2
yspepsia 1 0
atigue 0 3
racture, extremity 1 0
eadache 2 2
otor coordination decreased, L hand 0 1
lgia. The 12-week therapeutic lifestyle program interven- c
ion, which emphasized improved nutrition (increasing di-
tary omega-3 fatty acids and plant-based antioxidants),
egular exercise, and relaxation methods, might have had
ositive effects on muscle function and pain perception in
oth groups. The 5% rate of recurrent intolerable myalgia
rom red yeast rice is consistent with the results from our
arlier study showing a 7% incidence of this end point.8

ecause the risk of SAM is known to increase with higher
oses of statins,1,24 this low rate might have been due to the
educed quantities of monacolin K (lovastatin �10 mg/day
n this study) in red yeast rice.25 In addition, red yeast rice
ontains 13 other monacolins2 that might act synergistically
o lower LDL cholesterol but have less myotoxicity.

Although both groups reported low rates of recurrent
yalgia, we were unable to demonstrate a significantly

educed incidence with red yeast rice compared to prava-
tatin. Possible explanations for this include that the pub-
ished 50% myalgia recurrence rate for statins used in our
ower calculation was overestimated; the true recurrence
ates for both treatments were not detected in our small,
hort-term study; pravastatin might have a lower recurrence
ate compared to other statins owing to its hydrophilic
roperties26; and the 40 mg/day dose of pravastatin used in
he present study might have been low enough to be well-
olerated.

Although the comparison of our primary outcome of
rug discontinuation owing to intolerable myalgia showed
o between-group differences, we also conducted an explor-
tory analysis of the rates of recurrent myalgia reported as
ersistent and generalized. This pattern of myalgic pain is
ost consistent with the clinical descriptions of SAM.14,27

n the latter analysis, an absolute risk reduction of 14% was
ound in favor of red yeast rice compared to pravastatin that
e believe deserves additional investigation.
The limitations of our study included the small sample

ize and short duration. Although recurrent SAM typically
ccurs soon after the initiation of statin therapy, �30% of
atients can report the onset of myalgias later than 12
eeks.14 Also, one should not generalize our results using a

igorously analyzed red yeast rice product to other widely
vailable red yeast rice formulations sold as food supple-
ents. The potency differs among various products and

seline and week 12

Pravastatin p
Value*

)
Baseline Week 12 Mean

Change (%)

1,727.5 � 630.5 1,564.4 � 693.0 �7.4 0.76
68.5 � 33.8 52.0 � 30.5 �21.1 0.73
34.7 � 7.0 28.8 � 7.5 �16.5 0.30
22.0 � 10.4 15.3 � 13.2 �30.1 0.57
17.0 � 6.9 19.7 � 8.1 37.7 0.55
96.3 � 30.4 95.0 � 30.4 �1.4 0.45

1,074.5 � 1,034.4 1,510.1 � 1,015.3 171.7 0.49

seline to week 12; no statistically significant differences found in baseline
s at ba

Mean
ange (%

�10.3
�17.5
�9.6

�23.5
23.4

�2.2
237.9

from ba
ontamination with citrinin (a potential nephrotoxin) has
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een reported.28 Finally, no inferences could be made about
he long-term effects of red yeast rice on cardiovascular
orbidity or mortality from the present trial, which was

imited to the tolerability of therapy and lipid-lowering
ffects.

Statin-associated myalgia is an important clinical prob-
em that will likely become more prevalent owing to the
ver-expanding indications for statin use. Although no de-
nitive conclusions could be drawn, our data showed that

he red yeast rice was as well tolerated as pravastatin and
chieved similar and clinically significant levels of LDL
holesterol reduction in a population with previous statin
ntolerance.
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