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Introduction: Statin-associated myalgia occurs in about 1-3% of patients in the medical
literature. Plasma CoQ10 levels are reduced in patients undergoing statin.

Objective: The primary outcome was the detection of clinical symptoms and the perception
of pain evaluated throughout specific questionnaires. The secondary outcome was the varia-
tion in lipid profile and the variation in safety parameters.

Methods: We enrolled 60 Caucasian patients, intolerant to statins. During the run-in period,
patients underwent a 1-month wash-out period during which statins were stopped. At the end
of the wash-out period, if CPK and/or transaminases returned within an acceptable range,
statins were re-introduced at half of the previously taken dose. After one month, patients
were randomized to take either a liquid CoQ10 supplement or a placebo for three months at
100 mg/day.

Results: The Clinical Index Score for myalgia assessment was lower after 3 months with
CoQ10, while it did not change with the placebo. The VAS score was lower after 3 months of
CoQ10 supplementation, while no variation was recorded with the placebo. In the group
treated with the dietary supplement, CoQ10 plasma concentrations were inversely correlated
with CPK levels, Clinical Index Score absolute values, and VAS.

Conclusion: The addition of CoQ10 with half dosage statin in patients with previous
intolerance to statins improves the perception of clinical symptoms such as asthenia, myalgia
or pain.
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Introduction

Coenzyme Q10 (CoQ10) is an intracellular anti-oxidant that prevents senescence
and dysfunction caused by oxidative stress. It is an essential cofactor in the electron
transport chain and the only endogenously synthesized lipophilic antioxidant.
Coenzyme Q10 is also obtained from the diet, although dietary intake of CoQ10
only has a marginal effect on plasma CoQ10 concentrations." Coenzyme Q10
supplements are available over-the-counter in most countries, and supplementation
has been reported to have a beneficial effect for patients with breast cancer,” heart
failure,” and mitochondrial encephalomyopathy,® among others. Plasma CoQ10
levels are reduced in patients undergoing statin (3-hydroxy-3-methylglutaryl coen-
zyme A reductase inhibitor) therapy”® and in patients with heart failure.” Inhibiting
HMG-CoA reductase reduces tissue levels of cholesterol in humans by limiting the
intrinsic biosynthesis of cholesterol, and also inhibits the intrinsic biosynthesis of
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CoQ10. Hydroxyl-methylglutaryl coenzyme A reductase
inhibitors like statins interfere with the production of
mevalonic acid, which is a precursor in the synthesis of
CoQ10. Statin medications routinely result in lower

810 .
and some studies have

8-10

CoQI10 levels in the serum,
also shown reduction of CoQ10 in muscle tissue.
This kind of CoQ10 deficiency may be a cause for sta-

tin-induced myopathies.®'°

Statin-associated myalgia
occurs in about 1-3% of patients in the medical literature,
but that figure is likely not a true representation of the
occurrence of muscle pain: in real-life situations, studies
suggest that the occurrence is anywhere from 10% to 20%.
The true definition of statin-associated myalgia is contro-
versial; some physicians suggest that true myalgia is only
present if muscle pain or cramping has occurred on multi-
ple statins, and improves after each statin is discontinued.
Less strictly defined, myalgia is present if a patient com-
plains of muscle aching after a few weeks of initial statin
therapy.'! Statin-induced myopathy covers a broader range
of statin-associated muscle symptoms (SAMSs) and is
subdivided by the presence or absence of creatine phos-
phokinase (CPK) elevation.'? For this reason, the National
Lipid Association’s Muscle Safety Expert Panel was
charged with examining the definitions for statin-asso-
ciated muscle adverse events, the development of a clin-
ical index to assess myalgia and the use of diagnostic
neuromuscular studies to investigate muscle adverse
events. Clinical index score was considered a reliable
tool to assess myalgia.'> Although CoQ10 is widely used
in clinical practice for the treatment of neuromuscular
disorders induced by statins, scientific literature reports
heterogeneous results that are not always positive. Such
variability in effects might be due to the high lipophilicity
of the molecule, which is insoluble in water and only
slightly absorbed in the gut after oral intake. Moreover,
its absorption is characterized by high variability (both
inter-individual and inter-product), which affects both
pharmacokinetics and pharmacodynamics. In order to
overcome these bioavailability limits, some authors used
high CoQ10 dosages, which exerts negative impact on
patient compliance and the cost of therapy. Last, but not
least, in many European countries, the highest amount of
CoQ10 allowed by legislative bodies for use in dietary
supplement formulations is 200 mg. Other authors prefer
to emulsify the CoQ10 in oil or formulate it as a soft gel,
using liquid formulations based on dispersion technology

to ensure the highest bioavailability.'*™'¢

In the current study, we use a liquid CoQ10 formula-
tion based on micro-sphere dispersion technology (Q-
Factor) at a low dosage (100 mg/day) since previous
studies'* !¢ showed that its bioavailability was about 3-
fold higher than other CoQ10-based products available on
the market. Based on this, we planned a study aimed at
evaluating whether supplementation with highly bioavail-
able CoQ10 at a relatively low dosage can be helpful in
dyslipidemic patients with intolerance to statins at max-
imum dosage when LDL cholesterol levels are not ade-
quately controlled. The primary outcome was the detection
of clinical symptoms and the perception of pain evaluated
throughout specific questionnaires. The secondary out-
come was the variation in lipid profile and the variation
in safety parameters.

Materials and methods
Study design

This 3-month, double-blind, randomized, placebo-con-
trolled clinical trial was conducted at the Department of
Internal Medicine and Therapeutics at the University of
Pavia (Pavia, Italy) with patients visiting the Center for
Prevention, Surveillance, Diagnosis and Treatment of Rare
Diseases.

The study protocol was approved by the local institu-
tional ethical committee and was conducted in accordance
with the 1994 Declaration of Helsinki and its amendments,
and the Code of Good Clinical Practice. All patients pro-
vided written, informed consent to participate in this study
after a full explanation of the study was given.

Materials and methods

We enrolled 60 Caucasian patients, aged >18 of either sex,
whose LDL cholesterol levels were not adequately con-
trolled and who were intolerant to statins. Patients were
considered intolerant if they had experienced an increase
in CPK greater than 3 until 10 times the upper limits of the
laboratory (ULN) and/or a rise in the value of transami-
nases greater than 3 until 5 times the ULN and/or the onset
of clinical symptoms such as asthenia, myalgia or
rhabdomyolysis.

Suitable patients, identified from review of case notes
and/or computerized clinical registries, were contacted by
the investigators in person or by telephone.

Patients were excluded if they had any of the follow-
ing: secondary dyslipidemia or type 2 diabetes mellitus;
impaired renal function (defined as a serum creatinine

submit your manuscript

3648

Dove

Drug Design, Development and Therapy 2019:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Derosa et al

level higher than the ULN for age and sex); endocrine
disorders or gastrointestinal disorders; current or previous
evidence of ischemic heart disease, heart failure or stroke;
weight change of >3 kg during the preceding 3 months;
malignancy or significant neurological or psychiatric dis-
turbances, including alcohol or drug abuse. Excluded med-
ications (within the previous 3 months) included anorectic
agents, laxatives, B-agonists (other than inhalers), diure-
tics, cyproheptadine, anti-depressants, anti-serotonergics,
phenothiazines, barbiturates, oral corticosteroids and anti-
psychotics. Women who were pregnant, breastfeeding or
of childbearing potential and not taking adequate contra-
ceptive precautions were also excluded.

Treatment

During the run-in period, patients underwent a 1-month wash-
out period during which statins were stopped. At the end of the
wash-out period, if CPK and/or transaminases returned within
an acceptable range (below three times the ULN) and clinical
symptoms were mitigated, statins were re-introduced at half of
the previously taken dose (Tables 1 and 2). After one month,
patients were randomized to take either a liquid CoQ10 supple-
ment (Q-Factor, a water-soluble CoQ10 based on micro-sphere
dispersion technology; Giellepi S.p.A, Italy) or a placebo for
three months using a double-blind, randomized, placebo-con-
trolled study design (Figure 1). Patients with a further increase
in CPK and/or transaminases and the absence of clinical
symptoms were excluded.

Patients were randomized to take the placebo or
CoQ10 at 100 mg/day for 3 months. CoQl10 and the
placebo were self-administered once a day (before, with
or after a meal) at 1 mL/day using oral drops. Both CoQ10

and the placebo were supplied as identical, opaque, coded
bottles to ensure the blind status of the study.

Randomization was done by drawing envelopes con-
taining randomization codes prepared by a statistician.
Medication compliance was assessed by counting the
number of bottles returned at the time of specified clinical
visits. Throughout the study, we instructed patients to take
their first dose of new medication on the day after they
were given the study medication. At the same time, all
unused medication was retrieved for inventory. All medi-
cations were provided free of charge (Figure 1).

Assessments

Before starting the study, all patients underwent an initial
screening assessment that included a medical history, phy-
sical examination, vital signs (blood pressure and heart
rate), a 12-lead electrocardiogram, measurements of height
and body weight, calculation of BMI, abdominal circum-
ference (Abd. Cir.), waist circumference (Waist Cir.), hip
circumference (Hip Cir.), assessment of plasmatic CoQ10,
total cholesterol (TC), low density lipoprotein-cholesterol
(LDL-C), high density lipoprotein-cholesterol (HDL-C),
triglycerides (Tg), transaminases [aspartate aminotransfer-
ase (AST) and alanine aminotransferase (ALT)] and CPK.
Patients also answered two questionnaires:

¢ Clinical Index Score for myalgia assessment
e Visual Analogue Scale (VAS) for Pain

All parameters were assessed at baseline and after 1 and
3 months since the study start. The questionnaires were
administered at baseline and after 1 and 3 months.

Table | Dosage of statins taken at the study enroliment before addition of CoQ10 supplementation

Dosage Lovastatin Pravastatin Simvastatin Atorvastatin Rosuvastatin
10 mg (n) 2 2
20 mg (n) 2 | 5 6 3
40 mg (n) | 3 | 4

Abbreviation: n, number of patients.

Table 2 Dosage of statins taken at the study enrollment before addition of placebo

Dosage Lovastatin Pravastatin Simvastatin Atorvastatin Rosuvastatin
10 mg (n) | 3
20 mg (n) [ 2 4 3
40 mg (n) | 2 4

Abbreviation: n, number of patients.
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Baseline Randomization

No adverse effects
60 patients

No adverse effects
72 patients

1 month ’

‘ 1 month ‘
‘ ‘ V4 statin dosage ‘

Statin adverse effects
77 patients

! I !

Lipid profile Lipid profile Lipid profile
T by T
CPK CPK CPK

Figure | Design of the study.

All parameters were determined from plasma taken
after a 12 hr overnight fast. Venous blood samples were
taken from all patients between 8 and 9 am, and were
drawn from an antecubital vein using a 19-gauge needle
without venous stasis.

We used plasma obtained by adding Na,-EDTA (1 mg/mL)
and centrifuging at 3000 g for 15 mins at 4 °C. Immediately
after centrifugation, the plasma samples were frozen and stored
at —80 °C for no more than 3 months. All measurements were
performed in a central laboratory.

BMI was calculated as weight in kilograms divided by
height squared in meters.

Total cholesterol and Tg levels were determined by fully
enzymatic techniques'”'® on a clinical chemistry analyzer
(HITACHI 737; Hitachi, Tokyo, Japan). Intra- and interas-
say CsV were 1.0 and 2.1 for TC measurement, and 0.9 and
2.4 for Tg measurement, respectively. High density lipo-
protein-cholesterol levels were measured after precipitation
of plasma apo B-containing lipoproteins with phospho-
tungstic acid.'® Intra- and interassay CsV were 1.0 and
1.9, respectively. LDL-C level was calculated using the
Friedewald formula.”®

Coenzyme Q10 was determined using a previously
validated high-performance liquid chromatography proce-
dure with electrochemical detection. Intra- and interassay
CsV were 1.2 and 4.9, respectively.”!

Safety measurements

Investigators assessed treatment tolerability by carefully
interviewing patients during study visits and by comparing
clinical and laboratory values with baseline levels. Safety
monitoring included physical examination, vital sign
assessment, weight assessment, adverse events assessment
and laboratory tests. Liver and muscle function were

30 patients

End

No adverse effects
27 patients

3 months

30 patients T
3
)
1

T 1 month 1

Y% statin dosage + Placebo

1 month 1 3 months 3
L

+
Y statin dosage + Coenzyme Q10

T Lipid profile T
Ts

CPK No adverse effects
29 patients

evaluated by measuring transaminases and CPK, and all
adverse events were recorded. Creatinine levels were also
assessed.

Statistical analysis

An intention-to-treat (ITT) analysis was conducted in
patients who received >1 dose of study medication with
subsequent efficacy observation. Patients were included in
the tolerability analysis if they received >1 dose of trial
medication after randomization and underwent subsequent
tolerability observation. The comparison of variables
between two groups was performed with the Student ¢-
test for independent data, while paired #-test was used to
compare values obtained before and after treatment admin-
istration. Statistical analysis of data was performed using
the Statistical Package for Social Sciences software ver-
sion 21.0 (SPSS Inc., Chicago, Illinois, USA). Data were
presented as the mean (+ SD). For all statistical analyses, a
p-value <0.05 was considered statistically significant.**

Results
Study sample

A total of 60 patients were enrolled in this trial. Of these,
30 were randomly selected to take CoQ10 supplementa-
tion and 30 were randomly selected to take the placebo.
Fifty-six subjects completed the study; there were 4
patients who did not complete the study and the reasons
for their premature withdrawal included non-compliance
with treatment or lack of follow-up. The dosage list for
statins taken by patients during enrollment is given in
Tables 1 and 2. The types of adverse events recorded for
patients prior to enrollment are listed in Table 3 according
to statin subgroup.
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Table 3 Type of adverse events recorded for enrolled patients at baseline

Statins Lovastatin Pravastatin Simvastatin Atorvastatin Rosuvastatin
N 3 5 17 16 19
ALT increase 23 x ULN (n) 0 | 5 6 7
ALT increase 25 x ULN (n) 0 0 2 | 2
AST increase 23 x ULN (n) 0 | 3 4 7
AST increase 25 x ULN (n) 0 0 | 2 3
ALT and AST increase 23 x ULN (n) | 0 0 2 4
ALT and AST increase 25 x ULN (n) 0 0 0 0 0
CPK increase 23 x ULN (n) | 3 8 9 8
CPK increase 210 x ULN (n) 0 0 0 0 0
Asthenia (n) | 2 7 8 7
Myalgia (n) 2 2 4 7 8
Rhabdomyolysis (n) 0 0 0 0 0

Abbreviations: AST, alanine aminotransferase; AST, aspartate aminotransferase; CPK, creatinine phosphokinase; ULN, upper limit of normal; m + SD, means * standard

deviation.

Coenzyme QI10

Coenzyme Q10 levels were significantly higher after
3 months in the CoQl0 group, both compared to the
baseline and the placebo (p<0.05 for both) (Table 4).

Clinical symptoms

The Clinical Index Score for myalgia assessment was
lower after 3 months with CoQ10 (7.3£1.6 vs 10.3£2.1
at baseline, p<0.05), while it did not change with the
placebo. The difference between the CoQ10 and placebo
groups was significant after 3 months (p<0.05; Figure 2).
Fourteen patients (46.6%) in the CoQ10 group reported a
reduction of muscular pain compared to 2 patients (6.6%)
in the placebo group.

The VAS score was lower after 3 months of CoQ10
supplementation (3.1£1.2 vs 5.3+2.4 at baseline), while no
variation was recorded with the placebo. The difference
between the CoQ10 and placebo groups was significant
after 3 months (p<0.05). In the group treated with the
dietary supplement, CoQ10 plasma concentrations were
inversely correlated with CPK levels (+=—0.57; p<0.01),
Clinical Index Score absolute values (r=—0.26; p<0.05)
and VAS (r=—0.44; p<0.05).

Lipid profile

No variation in the lipid profile was recorded for CoQ10
group, while there was an increase in both TC and LDL-C
with the placebo at 1 month (p<0.05 vs baseline) and
3 months (p<0.01 vs baseline). Patients treated with
CoQ10 had lower TC and LDL-cholesterol compared to
those taking the placebo (p<0.05 at 3 months) (Table 4).

Safety parameters

Transaminases and CPK values were lower after 3 months
of CoQ10 supplementation compared to the baseline
(»<0.05) and the placebo (p<0.05 compared to 1 month
of taking the placebo) (Table 4). No variations in creati-
nine levels were recorded during the study.

Discussion
It is well known that statins are effective in the treatment of
dyslipidemia, but often their side effects are dose limiting.
Furthermore, 10-15% of patients are intolerant to statins, and
after 1 year almost one-third of patients discontinue the
treatment.'' The main result of our study was the significant
decrease in asthenia, myalgia and muscle pain in patients
taking CoQ10 compared to the placebo, in line with the meta-
analysis published by Qu et al*>. In particular, our results,
obtained with 2 different tests for the evaluation of myopathy,
confirm the positive results also obtained previously by 4
different clinical trials.** " It should be noted that, similar to
our study, both Caso?* and Skarlovnik®® used 100 mg/day
and achieved an average reduction of 30-40% in the severity
of myalgia. According to a recent meta-analysis, statin ther-
apy, regardless of whether it is carried out with lipophilic or
hydrophilic molecules, significantly reduces the plasma
levels of CoQ10 by 16-54%.%® In fact, statins reduce farnesyl
pyrophosphate synthesis, which is a precursor of CoQ10, and
they interfere with the intestinal absorption of dietary
CoQ10. Intestinal microbiota dysbiosis is likely involved in
this effect.”’

As an intracellular antioxidant, CoQ10 protects the cell
membrane phospholipids and mitochondrial membrane
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Table 4 Baseline, | and 3

months data of patients during CoQ10 supplementation and placebo

Parameters CoQIlo Placebo

Baseline I month 3 months Baseline I month 3 months
Patients (n) 30 30 29 30 29 27
M/F 13/17 13/17 13/16 15/15 15/14 14/13
Age (years) 59.848.3 - - 58.3+7.9 - -
Smoking status (M/F) 4/5 4/5 4/5 6/4 6/4 5/4
Height (cm) 1.70+0.05 - - 1.69+0.04 - -
Weight (Kg) 78.615.1 78.21+4.9 78.4%£5.0 78.7+5.4 78.9+5.6 78.5+5.0
BMI (Kg/m?) 27.2%1.8 27.1£1.7 27.2%1.8 27.5£2.0 27.6x2.1 27.4%1.9
Waist circ. (cm) 89.1£2.7 89.0+2.6 88.9+2.4 89.3+2.9 89.2+2.7 89.0+2.6
Hip circ. (cm) 86.412.2 86.312.1 86.1£2.0 86.8+2.5 86.7+£2.0 86.5+1.9
Abd. circ. (cm) 98.313.6 98.0+3.4 97.24£3.0 99.5+£3.9 99.3+£3.7 99.1£3.5
CoQI0 (ugl/l) 759.4£93.8 802.7+102.6 875.1+143.5% 764.1£95.7 757.6£91.9 748.1+£88.2
TC (mg/dl) 196.4+21.4 192.5+£20.27 188.3+17.67° 199.3+£22.2 215.7+24.9* 232.7+28.1%*
LDL-C (mg/dl) 127.5+11.8 121.9+£9.7 116.7£9.1° 129.8+12.4 144.9£19.1%* 162.14£25.7%*
HDL-C (mg/dl) 44.1£3.9 44.4+4.2 44.6+4.3 43.8+3.7 44.1£3.9 43.7£3.6
Tg (mg/dl) 124.2+25.8 130.8+28.3 135.1£31.2 128.3+27.5 133.4+28.9 134.7+29.2
AST (1U/1) 68.1£57.2 55.7+43.2 41.9+28.1*7 65.9+53.1 60.8+50.2 54.3%£39.5
ALT (1U/1) 74.5+52.1 67.9+48.4 52.7+4].3*A 70.3£50.2 64.2147.1 58.8+42.9
Creatinine (mg/dl) 0.9+0.4 0.9+0.4 0.840.3 1.0£0.5 0.9+0.4 1.0£0.5
CPK (1U/l) 528.6x113.7 499.2+93.9 265.114].4%A 5242%111.9 419.5+£109.8 398.6+£90.7
VAS score 5.3+24 4.8%2.1 3.011.2% 5.6+2.7 5.2+25 4.9+2.2
Clinical index score 10.342.1 89+1.8 7.3t1.6*° 10.9+2.6 10.5+2.3 9.61+2.0

Notes: Data are expressed as mean * standard deviation. ¥p<0.05 vs baseline; **p<0.01 vs baseline; Ap<0.05 |- month vs placebo; °p<0.05 3 months vs placebo.
Abbreviations: M, males; F, females; BMI, body mass index; Waist circ., waist circumference; Hip circ., hip circumference; Abd. circ., abdominal circumference; CoQI0,
coenzyme QI0; TC, total cholesterol; LDL-C, low density lipoprotein-cholesterol; HDL-C, high density lipoprotein-cholesterol; Tg, triglycerides; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; CPK, creatine phosphokinase; VAS, Visual Analogue Scale.

ore

Clinical IndexSc

Figure 2 Clinical Index Score from patients treated with CoQ10 supplementation or placebo at baseline, | month and 3 months of treatment. Data are shown as mean
values * standard deviation (SD). °p<0.05 CoQ10 supplementation vs placebo; *p<0.05 CoQI0 after 3 months vs baseline.

proteins against free radical-induced damage; intramuscu-
lar CoQ10 deficiency reduces the phosphorylation poten-
tial of ADP and causes mitochondrial complex I and IV
dysfunction.>® For these reasons, CoQ10 supplementation

should be considered as a substitutive and integrative
therapy rather than a pharmacological therapy in patients
undergoing statin therapy. In our study, patients treated
with CoQl0 showed a significant reduction in liver
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enzymes, likely as a consequence of its anti-steatosis
effect, which has been described by other authors.*! Our
results confirm the lipid-lowering action of CoQ10, which
enabled us to reach the therapeutic target for LDL choles-
terol in a higher percentage of patients treated with the
dietary supplement in comparison to the placebo group at
half dosage of statin. The administration of CoQ10 in
patients with intolerance to statins is able to both improve
the quality of life (QoL) and reduce the cardiovascular
risk. In fact, in addition to the beneficial effects on the
liver and lipid parameters, CoQ10 administration could
improve myocardial energy metabolism and decrease phy-
sical exertion, as has been shown for patients with chronic
heart insufficiency.*>** Moreover, a great number of intol-
erant patients interrupt the lipid-lowering treatment and/or
significantly reduce physical activity because of fatigue
and myalgia. This leads to a significant increase in adverse
cardiovascular events.>***> Such a situation could be
reduced with CoQ10 supplementation, which should also
increase the persistence of statin therapy.

Differently from other previous studies,”’ we found a
greater reduction in CPK levels after CoQ10 supplementa-
tion and half dosage of statin. This result is very interest-
ing, although the plasma levels of CPK are not considered
sensitivity markers for statin myopathy.

At first sight, the results of our study appear to suggest
that CoQ10 has a neutral effect on the lipid profile, but this
is not true. It is important to remember that in our study,
patients were taking a half dosage of statin at baseline, so a
worsening of the lipid profile would be expected. This
happened in the placebo group, but it did not get worse
in the CoQ10 group. Moreover, the lipid profile recorded
in the CoQ10 group was better than the one recorded in
the placebo group. The safety of the CoQ10 dietary sup-
plement was demonstrated by no side effects or alterations
in laboratory values.

There is evidence in the literature that low plasma
levels of CoQ10 are associated with increased arterial
stiffness in hypercholesterolemic ~subjects.*® This is
improved by dietary supplementation with CoQ10 contain-
ing nutraceuticals.?’ In the literature, supplementation with
CoQ10 resulted in a decrease in blood pressure levels and
in significant improvement of glycemic control.*® In our
study, despite the concomitant use of statins, we observed
a significant increase in plasmatic CoQ10 values after
3 months in the group treated with CoQ10, but not in
patients in the placebo group. Given that it takes months
to replenish CoQ10 stores and reach therapeutic levels, we

hypothesize that doubling the dosage of CoQ10 would
allow for reaching higher blood levels quicker, thus having
a meaningful impact in the short-term management of
symptoms.

The meta-analysis conducted by Jorat et al*® suggested
that the differences in the type and dosage of CoQ10 used
may help explain the discrepancies in the results obtained
in previous published studies. Another reason for the dis-
crepant results may be the low bioavailability of CoQ10;
the hydrophobicity exhibited by the CoQ10 molecule leads
to reports of poor absorption profiles. Thus, the optimiza-
tion of formulations and methods of delivery is an ever-
evolving therapeutic goal.

As far as we know, we are the firsts to report effects of
liquid CoQ10 formulation in statin intolerant patients,
moreover, contrary to other studies reported in literature,
we evaluated CoQIl10 level at baseline and at 1 and
3 months. Of course, our study has some limitations
given the small number of samples and parameters ana-
lyzed. A further limitation is the short duration of the
study; a longer follow-up will be needed to see if the
effects observed in three months will be maintained or
even enhanced in the long term.

In conclusion, the addition of CoQ10 with half
dosage statin in patients with previous intolerance to
statins improves the perception of clinical symptoms
such as asthenia, myalgia or pain. CoQl0 was safe
and effective in preventing the worsening of the lipid
profile that would be expected with a reduced dosage of

statin.
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