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Ubiquinol: Bioavailable Coenzyme Q10 

Key Points at a Glance   

Coenzyme Q10 

• also known as ubiquinone 
• synthesised in the body; small amounts from diet  
• exists in the body as oxidised form (ubiquinone) or reduced 

form (ubiquinol) and these substances interconvert  
− for example, when CoQ10 is ingested, it is to a large 

extent converted to ubiquinol 
• cofactor in enzyme systems related to energy conversion in 

cells (mitochondrial oxidative phosphorylation, and is 
necessary for ATP production); also helps protect cell 
membranes  

• known however to have low bioavailability 
− bioavailability depends on the formulation: solubilised 

forms better absorbed than standard, non-solubilised 
forms 

 
Potential Uses: CoQ10 Trials 

• in addition to improving poor heart function, clinical trials 
using CoQ10 may provide applications for ubiquinol 

• multiple trials show CoQ10 at doses of up to 200 mg/day 
had beneficial effects:  
− in ischaemic heart disease and cardiac surgery  
− on lipid profile (results mixed in those also taking statin 

drugs) and additional effects in atherosclerosis (e.g. 
reduced plasma lipoperoxides) 

− by reducing risk of cardiovascular disease  
− in patients taking statin drugs: replenished plasma 

CoQ10 levels 
− by reducing side effects of drugs, especially in cancer 

patients 
• other notable effects:  

− inhibited peroxidation of lipids present in the circulation 
(300 mg/day) including in diabetics (200 mg/day) 

− improved symptoms of fibromyalgia (300 mg/day), 
Gulf War illness (100 mg/day) 

− decreased fatigue and depression in multiple sclerosis 
(500 mg/day) 

− improved insulin sensitivity and beta cell function in 
metabolic syndrome (100 mg/day) 

− improved ovulation and pregnancy rates in polycystic 
ovary syndrome (180 mg/day) 

− decrease disease severity in rheumatoid arthritis 
(100 mg/day) 

− improved physical performance and muscle strength in 
muscular dystrophy (90-540 mg/day) 

 

 Ubiquinol: Bioavailable CoQ10 

• ubiquinol found to be more bioavailable than CoQ10, 
depending on the form 
− in healthy volunteers: ranging from similar to 1.3 times 

greater than solubilised products; substantially greater 
than non-solubilised, e.g. 4.3 times greater, although 
co-ingredients may also play a part 

− in healthy volunteers: plasma levels 1.7 times higher 
after taking ubiquinol (direct comparison with 
solubilised CoQ10 – same formulation/excipients) 

− confirmed in critically ill patients with heart failure, and 
the improved plasma levels correlated with clinical 
improvement 

 
Ubiquinol: Clinical Results 

• improved heart function and outcomes in congestive heart 
failure (334–900 mg/day) 
− results superior to CoQ10, probably due to better 

absorption 
− best results probably achieved when treatment (CoQ10 

or ubiquinol) begun early, while myocytes are still 
viable 

• also clinically demonstrated to improve: 
− fibromyalgia (100 mg/day) and chronic fatigue 

(150 mg/day) 
− semen parameters in male infertility (200 mg/day) and 

hormone levels in female infertility (150 mg/day) 
− glycosylated haemoglobin in type 2 diabetics 

(200 mg/day) 
− some cardiovascular parameters of antiphospholipid 

syndrome 200 mg/day) 
− symptoms in Parkinson's disease patients experiencing 

wearing off (300 mg/day) 
− plasma CoQ10 levels in statin users (60 and 

300 mg/day) 
− physical performance in elite athletes, mixed results in 

exercise-trained individuals (300 mg/day) 
− symptoms of dry mouth, vitality and mood in the 

healthy elderly (100-120 mg/day) 
− LDL-cholesterol levels in healthy volunteers 

(150 mg/day) 
− decreased stress in workers (100 mg/day) 

 
Safety 

CoQ10 has very low toxicity and is well tolerated at doses up to 
3000 mg/day. Taking it as a supplement does not affect the 
body’s ability to synthesise CoQ10. CoQ10 does not accumulate in 
the body. It is not advisable to take high doses of vitamin E with 
CoQ10, and monitoring is advised for patients taking warfarin. 
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Coenzyme Q10 is a cofactor in several enzyme systems 
related to energy conversion in cells, specifically the 
mitochondrial electron transport chain and production of 
adenosine triphosphate (ATP). CoQ10 is particularly 
important in cardiac muscle where energy requirements 
and the density of mitochondria are high. In the body it 
exists in either an oxidised (ubiquinone) or reduced form 
(ubiquinol). CoQ10 can be converted to ubiquinol, and vice 
versa, in the body – this is a reduction-oxidation or redox 
reaction. Ubiquinol helps protect the cell membrane. As 
CoQ10 is produced in the body it is not defined as a 
vitamin.  
 
CoQ10 and ubiquinol are present in food, although a 2010 
European study estimated that average dietary intake of 
CoQ10 is only 3–6 mg/day, with about half as the reduced 
form (ubiquinol). Meat, fish, nuts and some oils are the 
richest nutritional sources of CoQ10.1 
 

Bioavailability Challenges of CoQ10 
From the first Japanese trials in the mid and late 1960s it 
became apparent that CoQ10 is poorly absorbed.2 It was 
observed clinically that absorption was significantly 
improved by taking CoQ10 with a fat-containing food such 
as peanut butter.3 More recently, the research emphasis 
shifted to improving the solubility of CoQ10, and hence the 
absorption, with the use of various formulations. Ubiquinol 
is one of the products evaluated for improved 
bioavailability. 
 
The Importance of CoQ10 Absorption 

In the 1970s and early 1980s patients with heart failure 
were found on average to have low plasma CoQ10 levels 
and the degree of CoQ10 deficiency in blood and heart 
muscle correlated with the degree of heart failure. So 
treatment of these patients then focused on improving 
plasma CoQ10 levels, from for example, 0.6 mcg/mL to 
1.0 mcg/mL. (A plasma CoQ10 level of 1.0 mcg/mL was 
considered a ‘normal’ level to aim for, as this was the 
mean level obtained from control volunteers.) But a 6-year 
trial, published in 1990, found that normalising plasma 
CoQ10 to this level was not effective. Only patients with 
plasma CoQ10 levels greater than 2.5 mcg/mL showed 
significant clinical and echocardiographic improvement. In 
many cases this required doses of 600 mg/day of CoQ10, 
whereas initially 100 mg/day had been prescribed. It was 
also found that there is a subset of heart failure patients 
(end-stage, NYHA Class IV) who had remarkably poor 
CoQ10 absorption with low plasma CoQ10 levels who had 
received up to 900 mg/day of CoQ10 – it was assumed 
that oedema of the intestinal wall in these critically ill 
patients impaired CoQ10 absorption.2 
 
Ubiquinol was then clinically evaluated in heart failure 
patients by these researchers – Would intake of ubiquinol 
produce better plasma CoQ10 levels in these critically ill 

patients? And if so, would this be associated with any 
clinical benefit? Before considering these results, some 
background on CoQ10 and ubiquinol absorption is 
necessary. 
 

Ubiquinol: Improved Bioavailability 
When CoQ10 is taken as a supplement, reduction of CoQ10 
to ubiquinol occurs either during absorption or rapidly after 
CoQ10 appears in the blood. A study in rats found that 
ubiquinol has higher bioavailability than CoQ10 – the 
bioavailability of ubiquinol was about twice that of 
ubiquinone.4  
 
In a study with healthy volunteers, significant absorption 
was observed after dosing with ubiquinol for 4 weeks.4 
 

Dose of Ubiquinol 
(mg/day) 

Mean Plasma Ubiquinol Level (mcg/mL) 

 baseline (day 0) final (day 28) 
90 0.57 2.84 
150 0.65 3.84 
300 0.66 7.28 

 
In a crossover study with 9 healthy volunteers (average 
age: 36 years), single 180-mg doses of four products were 
compared: ubiquinol, two solubilised formulations of 
CoQ10 and a non-solubilised CoQ10 product. Ubiquinol and 
the solubilised CoQ10 formulations were absorbed to a 
much greater extent than the non-solubilised CoQ10 
(results below: area under the plasma concentration-time 
curve (AUC) from 0 to 144 hours). (Because both the 
oxidised and reduced forms of CoQ10 occur in the blood, 
volunteers’ plasma was measured for total CoQ10: the sum 
of oxidised CoQ10 and reduced CoQ10.) Ubiquinol had 
greater bioavailability than one of the solubilised 
formulations of CoQ10 – the potential exposure of body 
tissues to total CoQ10 was 1.3 times higher when 
ubiquinol was taken. The other solubilised CoQ10 
formulation had similar bioavailability to ubiquinol. The 
non-solubilised CoQ10 product was barely absorbed.5 
 

 AUC0-144 h (mcg/mL) 
ubiquinol 41.1 
solubilised CoQ10 (1) 30.0 
solubilised CoQ10 (2) 35.8 
nonsolubilised CoQ10 2.8 
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Compound Dose (mg/day) Plasma CoQ10 Level 
(mcg/mL) 

Clinical Outcome 

ubiquinone Mean: 450 

Range: 150–600  

Mean: 1.6 

Range: 0.9–2.0  
• condition rapidly deteriorating despite treatment 

ubiquinol Mean: 580 
Range: 450–900  

Mean: 6.5 
Range: 2.6–9.3  

• mean ejection fraction (a measure of left ventricular function) 
improved from 22% to 39% 

• ECG measurements improved dramatically in 4 of 7 patients  
• clinical status markedly improved: NYHA class improved from IV 

to II (I to III) with longer life expectancy observed 

Table 1. Comparison of CoQ10 (ubiquinone) and ubiquinol treatments on plasma CoQ10 levels and clinical outcomes in 7 critically ill 
patients with congestive heart failure. 

 
 
A single-dose, crossover study with 10 volunteers aged 
over 60 years, compared 100 mg doses of ubiquinol and a 
standard (non-solubilised) CoQ10 product. Participants 
were described as healthy, although three were taking 
medications for high blood pressure and/or 
hypercholesterolaemia. The area under the plasma 
concentration-time curve from 0 to 72 hours, for total 
CoQ10 was 291.2 mcg h/mL after CoQ10 was taken, and 
1254.8 mcg h/mL after ubiquinol – the exposure of body 
tissues to total CoQ10 was 4.3 times higher from the 
ubiquinol product than from a standard CoQ10 product.6 
(The ubiquinol product contained other ingredients, which 
may have affected the absorption.) 
 
The results of more extensive bioavailability research was 
published in early 2014. Direct comparison between 
ubiquinol and solubilised CoQ10 (i.e. same 
formulation/excipients) confirmed the superior absorption 
of ubiquinol in healthy volunteers. Mean plasma levels of 
total CoQ10 were 1.7 times higher after taking ubiquinol 
(4.3 mcg/mL, compared to 2.5 mcg/mL when CoQ10 was 
taken). In this crossover study, participants between the 
ages of 29 and 50 years took 200 mg/day of the 
supplements for 4-week periods.7 
 
Comparison in Patients 

Seven patients who had worsening congestive heart 
failure (NYHA Class IV), already taking CoQ10 and 
demonstrating subtherapeutic plasma CoQ10 levels (less 
than 2.5 mcg/mL) were enrolled in an open study to 
assess the effect of changing their treatment to ubiquinol. 
Patients were receiving conventional medical therapy (but 
not statin drugs) and biventricular pacing when 
appropriate. Ubiquinol markedly improved absorption in 
these patients and the improvement in plasma CoQ10 
levels was associated with clinical improvement (NYHA 
class, left ventricular function, longer than expected 
survival). On the basis of these results, the authors 
concluded therapeutic plasma CoQ10 levels to be greater 
than 3.5 mcg/mL for these critically ill patients. Ubiquinol 
would probably show even more clinical benefit if 
treatment were to begin in the earlier stages.2 See Table 
1. The form of CoQ10 product (solubilised or non-
solubilised) was not defined. 

 
These researchers continued to treat heart failure patients 
with ubiquinol. They presented information on 29 patients 
at the Sixth Conference of the International Coenzyme Q10 
Association in Brussels, May 2010. Comparison between 
CoQ10 and ubiquinol is summarised below. Treatment with 
ubiquinol was again associated with clinical improvement: 
improved diastolic and systolic heart function and NYHA 
classification.8 See also Mechanism of Action section 
below. 
 

 CoQ10 Ubiquinol 
daily dose 384 mg 334 mg 
plasma CoQ10 level 2.9 mcg/mL 5.3 mcg/mL 
grade of diastolic dysfunction 1.8 1.2 
ejection fraction 40.9% 47.8% 
NYHA class 2.5 1.6 

 

Clinical Studies: Ubiquinol 
In addition to treatment of congestive heart failure, 
ubiquinol has been clinically evaluated in other conditions, 
and in the healthy. The results of these studies are 
summarised in Tables 2 and 3. 
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Condition Study Details Results Ref 

juvenile fibromyalgia pc, x; 100 mg/day‡ • significantly improved chronic fatigue scores from baseline 
• possibly improved cholesterol metabolism by significantly 

decreasing plasma levels of free cholesterol and cholesterol 
esters and ratio of free cholesterol to cholesterol esters from 
baseline 

9 

chronic fatigue syndrome r, db, pc; 150 mg/day, 
for 12 weeks  

• significantly improved sleep quality and correction rate of 
arithmetic task compared to placebo 

• decreases in fatigue and depression correlated with increases in 
plasma ubiquinol level 

10 

male idiopathic infertility (OAT) r, pc;  
200 mg/day, for 26 
weeks 

• significantly improved semen parameters from baseline: increase 
in sperm density (81.6%), sperm motility (31.7%), sperm 
morphology (24.0%); the improvement was significantly better 
than the changes observed in the placebo group 

• serum FSH levels decreased significantly and serum inhibin B 
concentrations increased significantly from baseline 

11 

unc; 150 mg/day,† for 
6 months 

• significant improvement in total sperm count and sperm motility 12 

male idiopathic infertility (AT) ~ retrospective; 
200 mg/day, for 6 
months  

• significantly improved sperm morphology and motility, but not 
concentration from baseline 

13 

female infertility, mostly amenorrhic unc; 150 mg/day, for 
4 months 

• significantly increased FSH and LH levels (apparent after 2 
months) 

14 

type 2 diabetes* unc pilot; 
200 mg/day, for 12 
weeks 

• significantly improved glycosylated haemoglobin  
• no effect on fasting blood glucose, insulin resistance (HOMA-IR), 

blood lipids or blood pressure  

15 

antiphospholipid syndrome 
 

unc; 200 mg/day, for 
1 month 

• significantly improved endothelial function, reduced 
mitochondrial dysfunction, oxidative stress (peroxides), and the 
expression of prothrombotic/proinflammatory proteins 

16 

Parkinson's disease 
 

r, db, pc; 300 mg/day, 
for 48 weeks** 

• significantly improved symptoms (“on” phase symptoms and 
upper extremity mobility in “off” phase) in patients experiencing 
wearing off (reduced effect of L-dopa) compared to placebo 

17 

dry mouth in elderly pc, comp; 
100 mg/day, for 1 
month 

• significantly improved salivary secretion from baseline; those 
treated with placebo did not experience a significant 
improvement 

• those treated with CoQ10 (same dosage) had a similar significant 
improvement as the ubiquinol group 

18 

Table 2. Clinical studies of ubiquinol in patients. 
Abbreviations: AT: asthenoteratozoospermia; comp: comparative; db: double-blind; FSH: follicle-stimulating hormone; LH: luteinising hormone; OAT: 
oligoasthenoteratozoospermia; pc: placebo-controlled; r: randomised; unc: uncontrolled; x: crossover 
Notes: ‡ Patients received 100 mg/day of ubiquinol for 12 weeks, placebo for 8 weeks then 100 mg/day of ubiquinol for 8 weeks. † The discussion of 
previous clinical trials and some of the results suggest CoQ10, not the stated ubiquinol, was administered. ~ Patients were normospermic or mildly 
oligospermic with altered sperm morphology and/or structure. * Patients were also taking medications including hypoglycaemic, hypotensive and/or 
hypolipidaemic agents. ** Another group of patients, those with early Parkinson's disease not taking L-dopa took ubiquinol for 96 weeks, although no effect 
was observed. 

 
 
Ubiquinol has been used in patients taking statins. In 
randomised, double-blind, placebo-controlled trials: 
• there was no effect on muscle pain in patients with 

statin myopathy (600 mg/day, for 8 weeks),19 
although in a small uncontrolled study, ubiquinol 
(60 mg/day, for 6 months) decreased subjective 
assessment of muscle pain and weakness;20 

• results were not significantly different from placebo 
for pain intensity in statin-induced myalgia 
(300 mg/day, for 1 month),21 or for the effect on liver 
enzymes in statin-treated patients (150 mg/day, for 
12 weeks), although there was microRNA evidence 
suggestive of a hepatoprotective effect.22 

 

In two of these studies, treatment with ubiquinol 
significantly increased plasma CoQ10 levels.20,21 
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Study Details Results Ref 

Athletes 

elite athletes; r, db, pc; 300 mg/day, for 
6 weeks 

• significant improvement in physical performance measured as maximum power output 
using cycling ergometer: placebo group increased their output by 8.5% while the 
ubiquinol group increased their output by 11.0% 

23 

professional football players; unc; 
300 mg/day, during training and 
playing seasons 

• negative correlation between the plasma levels of ubiquinol and creatine kinase, 
suggesting ubiquinol may protect skeletal muscle cells  

24 

martial arts athletes; r, db, pc; 
600 mg/day, for 11 days 

• significantly lowered diastolic blood pressure but did not reduce exercise-induced muscle 
damage 

25 

exercise-trained individuals; r, db, pc, x; 
300 mg/day, for 4 weeks 

• did not significantly improve performance on either aerobic or anaerobic exercise tests  
• a moderate to strong relationship was found between the percentage change in total 

blood CoQ10 and the cycle sprint total work  

26 

Healthy Volunteers 

elderly; unc; 100 mg/day, for 6 months • significantly improved some quality of life scores: vitality and mental health 
(nervousness and depression) 

27 

unc; 100-120 mg/day, for 6 or 12 
months 

• significant improvement in psychological quality of life for women, for example, in the 
subscales vitality and mental health  

• after stratifying baseline serum ubiquinol levels, there was significant improvement of 
mental quality of life scores in the low and middle ubiquinol level groups of women 

• no significant improvement in fatigue in either sex 

28 

unc; 150 mg/day, for 2 weeks • significantly decreased LDL-cholesterol levels (although baseline levels were within the 
normal range), with a pronounced effect on atherogenic small dense LDL particles§ 

• no significant effect on total cholesterol, HDL-cholesterol, oxidised LDL or triglycerides 
• significantly reduced serum GGT but not AST 

29, 
30 

nurses; open;† 100 mg/day, for 4 
weeks 

• significantly improved job satisfaction and work engagement and decreased physical 
symptoms due to job stress, from baseline for full-dose group 

• no effect on blood cortisol 

31 

Table 3. Clinical studies of ubiquinol in healthy volunteers and athletes. 
Abbreviations: AST: alanine aminotransferase; comp: comparative; db: double-blind; FSH: follicle-stimulating hormone; GGT: gamma-glutamyl transferase; 
OAT: oligoasthenoteratozoospermia; pc: placebo-controlled; r: randomised; sb: single blind; unc: uncontrolled; x: crossover 
Notes: † Compared full-dose group with non-compliant group (who did not take the 100-mg capsule every day) § LDL subfraction B (particle size 19-21 nm, 
particle density 1.045 g/L). 

 
 

Major Clinical Studies of CoQ10 
Other applications for ubiquinol can be considered from 
clinical trials that have evaluated CoQ10.  
 
Generally not included in this review are: studies of 
mitochondrial gene mutations and conditions with severe 
CoQ10 deficiencies; studies that only report the effect on 
oxidative stress (excluding lipid peroxidation) or 
inflammation, rather than clinical outcomes. 
 
Much research has focused on the association between 
low plasma CoQ10 levels and certain disorders. Although 
the link between improved plasma CoQ10 levels and 
therapeutic benefit was well demonstrated in heart failure 
(described above), there are many, many trials where this 
was found to be not the case: an increase in plasma CoQ10 
levels occurred without clinical benefit. This may be due to 
a lack of correlation between plasma and tissue levels of 
CoQ10. Perhaps the test for CoQ10 in the treatment of 
disease then is not whether plasma levels increase but 
whether clinical outcomes improve.  
 

Cardiovascular Activity 

Meta-analysis of randomised, controlled trials confirms 
that CoQ10 improves ejection fraction in patients with 
heart failure,32 although a dose-dependent response 
between CoQ10 and left ventricular ejection fraction was 
not observed. Greater benefit was not found with 
increasing dose of CoQ10.33 A more rigorous meta-analysis 
concluded that although CoQ10 is associated with 
improvement in the NYHA classification of clinical status 
and exercise capacity, the evidence is based on small trial 
numbers and is therefore incomplete. One trial included 
641 patients, the other 6 trials had a total of 273 
patients.34 In addition, the results were inconclusive for the 
effect of CoQ10 on mortality in these patients.34,35 This 
latter met-analysis did not include the 2014 Q-SYMBIO 
trial, a more recent and rigorous, 2-year trial that enrolled 
420 patients with moderate to severe chronic heart failure, 
and found that CoQ10 significantly improved mortality, the 
incidence of hospitalisation as well as NYHA classification. 
Treatment with CoQ10 also reduced major adverse 
cardiovascular events. CoQ10 (300 mg/day) or placebo 
were taken in addition to standard drug therapy (such as 
angiotensin-converting enzyme inhibitors or angiotensin 
receptor blockers, beta-blockers).36  
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See also Mechanism of Action section below. 
 
CoQ10 (100 mg/day) added to atorvastatin significantly 
increased ejection fraction and improved the NYHA class 
compared to congestive heart failure patients treated with 
atorvastatin and placebo for 4 months.37 
 
There was a significant reduction in episodes of atrial 
fibrillation in heart failure patients treated with CoQ10 
(30 mg/day) over a 12-month period compared to 
controls.38 
 
Clinical trials with oral doses of CoQ10 in the treatment of 
ischaemic heart disease began in 1985.39 For example, 
CoQ10: 
• significantly increased exercise time and decreased 

ischaemic ST-segment depression in chronic stable 
angina (150 and 600 mg/day);39 

• decreased blood viscosity in patients with ischaemic 
heart disease (60 mg/day);40 

• significantly reduced total cardiac events, including 
non-fatal infarction and cardiac deaths in patients with 
acute myocardial infarction (120 mg/day; best if 
administered within 3 days of the onset of 
symptoms);41,42 

• significantly reduced anginal events, development of 
left ventricular dysfunction and requirement for 
revascularisation procedures in patients with acute 
coronary syndrome (150 mg/day).43 

 
Meta-analysis indicates treatment with CoQ10 significantly 
improved endothelial function, as assessed by flow-
mediated dilatation (FMD) of the brachial artery. In the 
randomised controlled trials, patients with diabetes, 
hypertension or coronary artery disease received CoQ10 in 
doses of 150, 200 or 300 mg/day for 4, 8 or 12 weeks. 
The increase in FMD of 1.70% is clinically significant, as an 
improvement of 1% may translate into a 10–25% 
reduction in cardiovascular risk for these patients. CoQ10 
did not improve nitrate-mediated dilatation of the brachial 
artery, suggesting it had no effect on endothelium-
independent vasorelaxation.44 Addition of CoQ10 
(200 mg/day) to fenofibrate markedly improved 
endothelial and non-endothelial forearm vasodilator 
function in dyslipidaemic type 2 diabetic patients.45 
 
Treatment with CoQ10 (30 mg/day), trimetazidine or 
combination of the two, for 2 weeks, significantly 
improved myocardial enzymes and systolic function in 
patients with acute viral myocarditis.46 
 
CoQ10 (60 mg/day) significantly reduced ventricular 
premature beats in patients without organic heart disease. 
The beneficial effect was seen mainly in diabetics.47 
 
From 1982 to 2008, several controlled trials of 
preoperative treatment with oral CoQ10 in cardiac surgery 

have been published: all but one trial demonstrated a 
beneficial effect of some kind, for example, improved 
post-operative measurements of cardiac function and 
recovery times.48-54 The one trial showing no effect50 
administered oral CoQ10 for only 12 hours before surgery, 
which is considered an inadequate time frame.55 In the 
other six trials, CoQ10 was taken between 5 and 14 days 
before surgery, with the following doses: 30–60 mg/day, 
100 mg/day, 150 mg/day, 150–180 mg/day, 150–
200 mg/day, 300 mg/day. 
 
Treatment with CoQ10 (150 mg/day) for 7 days prior 
significantly reduced the incidence of atrial fibrillation 
compared to placebo in patients who underwent coronary 
artery bypass graft surgery.56  
 
In a randomised controlled trial, pretreatment with 
300 mg/day of CoQ10 twelve hours prior did not reduce 
the myocardial injury following coronary angioplasty but 
significantly decreased hs-CRP (high sensitivity C-reactive 
protein).57  
 
There is debate about the validity of the results of clinical 
trials of CoQ10 showing a reduction in blood pressure in 
patients with hypertension.58,59 Meta-analysis of three 
placebo-controlled trials indicates CoQ10 does not lower 
blood pressure.58 
 
Coenzyme Q10 supplementation (300 mg/day) did not 
prevent cardiac alterations that occurred following a trek 
to Everest Base Camp.60  
 
Effect on Lipids & Lipid Peroxidation 

Forty-two patients with coronary atherosclerosis received 
either CoQ10 (60 mg/day) alone or in combination with 
simvastatin for 60 days. Serum triglycerides in all patients 
were less than 400 mg/dL (4.5 mmol/L) at baseline. 
There were no statistical differences in baseline values of 
lipids between the two groups. For those receiving CoQ10 
alone, the effect on total cholesterol, LDL-cholesterol and 
triglycerides was not significant, but HDL-cholesterol 
increased by 20% (from baseline; p < 0.05). Those 
receiving CoQ10 and simvastatin had greater effects: 
significant lowering of total cholesterol, LDL-cholesterol 
and triglycerides and increase in HDL-cholesterol: the latter 
increased by 29% (from baseline; p < 0.05).61 
 
Significant reduction in plasma lipoprotein(a) was 
achieved in patients with coronary artery disease treated 
with solubilised CoQ10 (120 mg/day) compared to those 
treated with placebo. The CoQ10 group also showed an 
increase in HDL-cholesterol.62  
 
Randomised trials have investigated the effect of CoQ10 
treatment in patients receiving statins. CoQ10 did not 
produce a significant effect on lipids, including 
apolipoproteins, in: hypercholesterolaemia (100 mg/day, 
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2 trials),63,64 coronary heart disease and 
hypercholesterolaemia (180 mg/day).65 Significant 
improvement compared to the placebo group was 
observed for: 
• HDL-cholesterol (patients with hyperlipidaemia and 

myocardial infarction; 200 mg/day);66  
• HDL-cholesterol and VLDL-cholesterol (dyslipidaemic 

patients who had received percutaneous transluminal 
coronary angioplasty; 30 mg/day).67 

 
Addition of CoQ10 (150 mg/day) to fenofibrate improved 
plasma lipid levels (triglycerides, total cholesterol, 
lipoprotein(a)) in patients with very severe 
hypertriglyceridaemia (plasma triglycerides greater than 
1000 mg/dL (11.3 mmol/L)) who were not responding to 
fenofibrate alone.68  
 
Treatment with CoQ10 (90 mg/day) significantly 
decreased LDL-cholesterol and increased HDL-cholesterol 
levels from baseline in 11 long-term renal transplant 
recipients. Serum concentration of cyclosporin A were 
unchanged by CoQ10.69 Use of CoQ10 (100 mg/day) for 3 
months significantly reduced serum levels of lipoprotein(a) 
from baseline, in maintenance haemodialysis patients 
treated with statins. The results were also significant 
compared to the placebo group.70  
 
See also: Cancer section below, for effect on tamoxifen-
induced hypertriglyceridaemia; and Diabetes section. 
 
Ubiquinol inhibits the peroxidation of cell membrane lipids 
and that of lipoprotein lipids present in the circulation. 
Treatment with CoQ10 results in increased levels of 
ubiquinol within circulating lipoproteins and increased 
resistance of low-density lipoproteins to the initiation of 
lipid peroxidation71 (demonstrated ex vivo in healthy 
volunteers after 11 days of taking 300 mg/day of 
CoQ10).72 It is not known whether this activity translates 
into a clinical effect, although some interesting results 
have been reported in a Russian study involving patients 
with coronary atherosclerosis treated with CoQ10 
(60 mg/day) alone or in combination with simvastatin 
(also discussed above).61 
• Patients in both groups had mean plasma levels of 

lipoperoxides at the upper limit of normal (about 
2.3 µmol/L). After treatment, there was a significant 
reduction in plasma lipoperoxides in both groups 
(30% from baseline).  

• About half the patients in both groups with very high 
plasma lipoperoxide levels (over 3 µmol/L) had 
platelet hyperaggregation, despite treatment with 
aspirin. After treatment, there was a significant 
reduction in platelet aggregation in both groups (20% 
from baseline). In contrast, treatment had no 
substantial effect in patients with normal or low 
platelet aggregation. 

 

Cancer 

There were reports in the early 1990s of the increased 
survival of cancer patients treated with CoQ10.73,74,75 For 
example, complete tumour regression occurred in two 
cases of breast cancer treated with 300 mg/day and 
390 mg/day of CoQ10 for several months.74  
 
A three-year trial of uninterrupted treatment with low-
dose recombinant interferon alpha-2b administered twice 
daily and CoQ10 (400 mg/day) was conducted in patients 
with stage I and II melanoma with surgically removed 
lesions. The control group consisted of patients who 
received only interferon. Patients were followed for 5 
years after the treatment. Although the results are 
regarded as preliminary, CoQ10 significantly decreased 
the rate of recurrence and improved quality of life.76 
• Patients treated with interferon and CoQ10 were 

about 13 times less likely to develop metastases than 
patients treated only with interferon. 

• CoQ10 had favourable effects on mood, degree of 
asthenia and severity of tinnitus. 

 
A randomised, double-blind placebo-controlled trial found 
that CoQ10 (300 mg/day) taken for 24 weeks did not 
improve treatment-related fatigue or quality of life in 
women with newly diagnosed breast cancer.77 
 
Treatment with tamoxifen is known to cause 
hypertriglyceridaemia. A clinical study investigated the 
effect of CoQ10 (100 mg/day) treatment for 45 days and 
90 days in women with breast cancer receiving 
tamoxifen.78 Severe hypertriglyceridaemia with high VLDL-
cholesterol was observed in the group treated with 
tamoxifen for more than one year. Treatment with CoQ10: 
• significantly reduced these lipids (triglycerides and 

VLDL-cholesterol), with 90 days’ treatment reverting 
the triglyceride levels nearly back to normal levels; 

• significantly decreased levels of cytokines, the tumour 
markers CEA and CA15 and the angiogenesis markers 
MMP-2 and MMP-9. 

 
Fibromyalgia, Migraine, Multiple Sclerosis 

Preliminary studies show treatment with CoQ10 improves 
clinical symptoms, including headache, in patients with 
fibromyalgia.79-81 A randomised, placebo-controlled trial in 
a small number of patients confirmed the activity, with a 
reduction of about 52% in the fibromyalgia impact 
questionnaire from baseline (p < 0.001), with CoQ10 
particularly reducing pain, fatigue and morning tiredness. 
There was also improvement in depressive symptoms.82,83 
The dosage in all studies was 300 mg/day.  
 
A significant improvement in clinical symptoms occurred 
for fibromyalgia patients treated with CoQ10 
(200 mg/day) for 24 weeks compared to those who 
received placebo, in a randomised, double-blind trial.84 
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CoQ10 has been found to be effective for the prevention of 
episodic headache/migraine in adults (uncontrolled trial, 
150 mg/day;85 placebo-controlled trial, 300 mg/day86).  
 
In an uncontrolled trial of children and adolescents, CoQ10 
supplementation (1–3 mg/kg/day) to those with low 
CoQ10 levels (total CoQ10 below 0.70 mcg/mL or 
CoQ10/cholesterol ratios below 0.35 mcg/mL) reduced 
headache frequency and improved quality of life.87 
However, in a more recent, randomised, double-blinded 
trial, also with children and adolescents, there was no 
difference in headache outcomes between CoQ10 
(100 mg/day) and placebo. As the trial was crossover in 
design, participants received 16 weeks of one then the 
other substance. Of the patients with chronic migraine, 
intake of CoQ10 produced a greater initial reduction in 
headache frequency from baseline to week 1–4, a finding 
that needs further investigation (small sample size).88 
 
Treatment with CoQ10 (500 mg/day) for 3 months in 
patients with relapsing–remitting multiple sclerosis 
significantly decreased fatigue and depression compared 
to placebo.89 
 
Diabetes 

Twelve weeks’ treatment with CoQ10 (400 mg/day) 
improved symptoms and nerve conduction parameters in 
patients with diabetic polyneuropathy. The randomised, 
double-blind, placebo-controlled trial was conducted in 
Mexico.90 An Iranian, randomised, placebo-controlled trial 
found no effect for CoQ10 (200 mg/day) taken for 12 
weeks on neuropathic symptoms in type 2 diabetics, but it 
had beneficial effects on insulin sensitivity and hs-CRP.91  
 
Addition of CoQ10 (1000 mg/day) to standard insulin 
treatment reduced blood glucose, decreased glycosylated 
haemoglobin (HbA1c) and LDL-cholesterol levels and 
reduced the severity of nephropathy in patients with 
compensated type 1 diabetes.92 
 
Treatment with CoQ10: 
• significantly decreased oxidised LDL-cholesterol level 

in type 1 and type 2 diabetics (200 mg/day, for 12 
weeks);93 

• significantly improved levels of asymmetric 
dimethylarginine (a cardiovascular disease risk factor), 
compared to placebo, in type 2 diabetics 
(200 mg/day, for 12 weeks);94 

• significantly improved insulin resistance and beta cell 
function compared to placebo, in patients with 
metabolic syndrome (100 mg/day, for 8 weeks).95 

 
Several controlled trials have investigated the effect of 
CoQ10 (150–200 mg/day) on blood glucose, HbA1c and 
lipids in type 2 diabetics – the results have been 
inconsistent.91,93-102 

 
No effect on glycaemic control was observed in two trials 
of type 1 diabetics treated with CoQ10 (100 mg/day). 
There was no significant effect found on lipids.103,104 
Treatment with CoQ10 (200 mg/day) for 12 weeks 
improved natural killer cell activity in type 1 diabetics.105 
 
Male Reproductive Function 

Inconsistent results have been observed in trials for the 
treatment of oligoasthenoteratozoospermia and male 
factor infertility, although there was improvement in many 
semen parameters in a majority of the studies. Doses 
ranged from 60 mg/day to 600 mg/day, across 4 
uncontrolled and 3 placebo-controlled trials.106-113  
 
In patients with early chronic Peyronie’s disease, 
treatment with CoQ10 (300 mg/day) reduced plaque size 
and penile curvature and improved erectile function. The 
improvements were significant compared to placebo.114 
 
Immune Function  

In the 1980s CoQ10 was reported to increase levels of 
immunoglobulin G (IgG) in 8 patients with cancer, 
cardiovascular disease or diabetes (60 mg/day).73 
 
In healthy volunteers CoQ10 (200 mg/day) taken for 2 
months significantly increased serum IgG and T-
lymphocytes from baseline.115 
 
Pretreatment with CoQ10 in a single-blind, placebo-
controlled trial increased antibody titer in hepatitis B 
vaccinated volunteers. The results were significant for the 
180 mg/day dose.116 
 
Physical Performance 

A beneficial effect of CoQ10 on physical performance in 
the healthy or in athletes has not been demonstrated 
conclusively. Inconsistencies may be due to small numbers 
of participants, differences in testing and poor 
experimental design.35,117 Randomised controlled trials to 
2010 have found:117 
• a negative effect on physical performance (one trial; 

120 mg/day for 22 days); 
• no effect (10 trials, six of which used CoQ10 combined 

with at least one vitamin or mineral); 
• different effects (4 trials, three of which used single 

doses and one of which used CoQ10 combined with at 
least one vitamin or mineral); 

• a tendency of improved exercise capacity in some 
tests (3 trials, one of which used single doses); 

• decreased exercise-induced muscular injury in athletes 
(2 trials; one of which used CoQ10 combined with at 
least one vitamin or mineral); 

• some positive effects (one trial; 90 mg/day for 6 
weeks). 
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Several controlled trials have been published since 2010, 
and involved small numbers of participants. 
• CoQ10 (90 mg/day for 8 weeks) had no effect on 

exercise capacity in moderately trained healthy 
men.117 

• Greater increases from baseline in maximum oxygen 
consumption (a measure of aerobic capacity) were 
observed in athletes treated with CoQ10 (100 and 
200 mg/day) for 14 days compared with controls.118 

• CoQ10 (300 mg/day for 4 weeks) significantly 
increased maximum oxygen consumption and 
performance in soccer players, unlike the deterioration 
experienced by those taking placebo. There was no 
effect on peak aerobic power, maximum running 
speed or fatigue index.119 

 
Healthy Elderly & Middle-Aged 

The effect of CoQ10 on skeletal muscle of elderly 
volunteers was investigated in a placebo-controlled trial. 
Volunteers about to undergo hip replacement surgery 
received CoQ10 (300 mg/day) or placebo for 25–30 days 
before surgery. Muscle fibre type profiles were obtained 
from samples of quadriceps muscle. Compared to placebo, 
the composition of fibres in those treated with CoQ10 was 
altered, and more reflective of younger muscle.120 The 
physiological consequences of these changes, for example 
on muscle strength, were not tested. 
 
As discussed above, CoQ10 has not convincingly 
demonstrated a beneficial effect on physical performance 
and only a few studies have included older participants. In 
placebo-controlled trials of middle-aged trained or 
untrained men and trained older men (60–75 
years),121,122,123 treatment with CoQ10 did not improve 
aerobic capacity or forearm exercise metabolism (one 
study), but the subjective perception of vigour 
significantly increased (middle-aged, untrained men; 
150 mg/day for 2 months).122 CoQ10 (200 mg/day for 12 
weeks) significantly increased maximum oxygen 
consumption, but not energy expenditure (using the 
treadmill test), compared to controls in healthy 
overweight women (average age: 50 years).124 See also 
Statin section below. 
 
A 1989 study that examined autopsy samples, reported 
that the highest tissue concentrations of CoQ10 are 
reached at 20 years of age in the heart, liver and kidney. 
The levels then decline.125 A similar 1990 study found that 
levels of CoQ10 in the brain decreased to a greater extent 
in the oldest age groups.126 Two further studies with 
healthy volunteers suggest that the ability to convert 
ubiquinone to ubiquinol (in plasma) decreases with 
ageing.127,128 Information from many studies suggests that 
although total CoQ10 concentrations in plasma are 
relatively consistent across a broad range of ages, a 
significant decrease in the ubiquinol/ubiquinone ratio 
occurs after 18 years compared to adults (47.2 for 10–17 

year olds vs 27.3 for 29–78 year olds).128 Aside from the 
heart failure research, the physiological consequences of 
this, and the potential effect of correction with 
supplements, are unknown. 
 
Major Neuromuscular, Neurodegenerative & 
Mitochondrial Diseases 

A meta-analysis conducted in 2011 that reported some 
beneficial effects for treatment of Parkinson's disease with 
CoQ10,129 was withdrawn in 2012 due to “concerns over 
study assessment, statistical analysis, and interpretation 
and presentation of results”.130 A multicentre trial 
published in May 2014 found CoQ10 (1200-2400 mg/day) 
did not slow disease progression in early Parkinson’s 
disease.131 Yet more recently, results from a small study 
suggest that the therapeutic response to CoQ10 may 
depend on baseline levels of ubiquinol.132 
 
The results of preliminary studies for CoQ10 treatment 
(600–1200 mg/day) in Huntington’s disease are not 
conclusive.133 CoQ10 (1200 mg/day) was not beneficial for 
amyotrophic lateral sclerosis.134 
 
A pilot study found the addition of CoQ10 to prednisone 
treatment in 12 children with Duchenne muscular 
dystrophy resulted in an 8.5% increase in muscle strength 
(p = 0.03). Doses ranging between 90 and 510 mg/day 
were required to achieve a serum level at or greater than 
2.5 mcg/mL. There was no correlation between outcome 
and serum levels.135 Two earlier, double-blind trials found 
CoQ10 (100 mg/day) improved physical performance in 
patients with muscular dystrophies and neurogenic 
atrophies.136 
 
Although supplementation with CoQ10 (100 mg/day) 
resulted in increased muscle energy metabolism in three 
patients with post-polio syndrome,137 placebo-controlled 
trials found CoQ10 (100 mg/day) had no effect on muscle 
function, quality of life or fatigue.138,139 
 
Most of the patients with CoQ10 deficiency (such as 
encephalomyopathy, cerebellar ataxia) have shown clinical 
improvement after taking CoQ10,140 although clinical 
response to this treatment varies, even among patients 
with similar phenotypes.141,142 Doses up to 2400 mg/day in 
adult patients and up to 30 mg/kg/day in paediatric 
patients are recommended.142 
 
There has been some positive, but limited, evidence for 
the use of CoQ10 in mitochondrial disease. Doses of 120-
200 mg/day were used, until a 2010 trial in which 
patients received 1200 mg/day.143,144 Patients with several 
forms of mitochondrial disease who received CoQ10 
(100 mg/day, for 2 weeks) showed a significant reduction 
in the frequency of micronucleated lymphocytes (a 
measure of chromosome damage) at the end of 
treatment, but a nonsignificant decrease was observed in 
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the level of primary DNA damage (Comet assay of 
leukocytes).145 
 
Other Conditions 

Treatment with CoQ10:  
• significantly reduced the risk of developing pre-

eclampsia in women at risk for the condition 
(200 mg/day, from week 20 until delivery; 
randomised double-blind, placebo-controlled trial);146 

• significantly increased antral follicular count and 
improved ovarian responsiveness when combined 
with DHEA compared to DHEA alone during in vitro 
fertilisation and intrauterine insemination 
(600 mg/day, retrospective trial),147 although CoQ10 
(150 mg/day) with or without melatonin did not 
improve oocyte number or quality in another 
retrospective study;148  

• significantly improved ovulation and clinical pregnancy 
rates in patients with clomiphene citrate-resistant 
polycystic ovary syndrome (180 mg/day; controlled 
prospective study);149  

• improved physical function and symptoms in veterans 
of Gulf War illness for the 100 mg/day dose 
(randomised, controlled but small trial);150  

• significantly improved renal function in patients with 
kidney stones undergoing extracorporeal shockwave 
lithotripsy (200 mg/day, during the week before ESWL 
and for one week after; randomised, double-blind, 
placebo-controlled trial);151  

• significantly improved speech discrimination scores in 
patients with sudden sensorineural hearing loss 
treated with systemic steroids, but did not improve 
total hearing (600 mg/day; controlled prospective 
study);152 

• significantly reduced serum level of prostate-specific 
antigen in healthy men with initial serum PSA levels 
less than or equal to 2.5 ng/mL (400 mg/day; 
randomised, double-blind, placebo-controlled trial);153 

• decreased disease severity in rheumatoid arthritis 
patients (100 mg/day; randomised, double-blind, 
placebo-controlled trial);154,155 

• improved some aspects of exercise performance in 
patients with chronic obstructive pulmonary disease 
who had hypoxia at rest and/or during exercise, 
although pulmonary function was unchanged 
(90 mg/day; small, uncontrolled trial);156 

• significantly increased the clinical cure at days 7 and 
14 in hospitalised elderly patients with community-
acquired pneumonia (200 mg/day; randomised, 
double-blind, placebo-controlled trial);157  

• significantly reduced depression symptom severity in 
older adults with bipolar depression (two small 
uncontrolled studies: 400 mg/day increasing by 
400 mg/day every 2 weeks; mean dosage was 
1040 mg/day at week 8; 400 mg/day for two weeks 
then titrated to 800 mg/day for weeks 3 and 4).158,159 

 
Treatment with CoQ10 (100 mg/day) for 12 weeks 
significantly reduced blood levels of aspartate 
aminotransferase and gamma-glutamyl transpeptidase, 
improved levels of adiponectin and improved the degree 
of disease compared to placebo in patients with 
nonalcoholic fatty liver disease.160 The results were not as 
robust in another randomised, double-blind trial in which 
the same dose of CoQ10 was administered for 4 weeks.161 
Both trials had small patient numbers. 
 
There have been case reports and (largely uncontrolled or 
pilot) studies dating from the mid-1970s to mid-1990s 
which suggests a beneficial effect of CoQ10 treatment for 
periodontal disease.162 A review of this data however 
concluded the evidence to be severely lacking.163 Of 
interest though, was the observation that in two small, 
uncontrolled trials, the improvement experienced by 
patients may have been due to an improved immune 
system. CoQ10 (100 mg/day) was taken for 2 and 6 
months.162 A randomised, double-blind study in 2015 
found that those treated with CoQ10 (120 mg/day) after 
scaling and root planing had significantly reduced gingival 
inflammation after one and three months of treatment 
compared to the placebo group.164 
 
Reduction of Drug Side Effects 

Statins 

From 1990 to 2006 clinical studies have evaluated the 
effects of statins on plasma levels of CoQ10.165 Nine of 
these trials were controlled and 8 of them demonstrated 
that treatment with statins lead to significant decrease in 
blood CoQ10 levels, particularly when statins are taken at 
higher doses and in the elderly. The rationale of these 
studies was that statins could reduce the biosynthesis of 
both cholesterol and CoQ10 by blocking the common 
mevalonate pathway. (Mevalonate is a precursor for the 
synthesis of both cholesterol and CoQ10.)165 The effect of 
statins on CoQ10 levels in muscle tissue is conflicting.166,167 
 
Meta-analysis of 6 randomised controlled trials (published 
by May 2014) found treatment with CoQ10 did not provide 
significant improvement in statin-induced myopathy. 
CoQ10 was administered for 30 days to 12 weeks in doses 
ranging from 100 to 400 mg/day.168  
 
Treatment with CoQ10 (200 mg/day) improved muscle 
performance but not anaerobic threshold (performance 
during aerobic exercise) in older athletes (at least 50 years 
old) taking statins.169  
 
Treatment with CoQ10 in patients treated with statins 
resulted in: 
• improved plasma CoQ10 levels (6 studies, two used 

doses of 100 mg/day; others: 30, 100–200, 180, 
300 mg/day);63,170 
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• reversal of statin-induced subclinical 
cardiomyopathy (present as increased cardiothoracic 
ratio) in diabetics (30 mg/day);171  

• reversal of statin-induced deteriorating heart function 
in five heart failure patients (100–200 mg/day) and 
one patient with hypercholesterolaemia 
(200 mg/day);172  

• reversal of statin-induced heart muscle weakness (as 
diastolic dysfunction) in patients with hyperlipidaemia 
(300 mg/day).173  

 
See also Mechanism of Action section below (regarding 
cardiac tissue CoQ10 levels). 
 
There has been debate though as to whether depletion of 
CoQ10 by statins actually worsens heart failure.174-176 
 
Other Drugs 

Although evidence from larger, randomised controlled 
trials is required, anthracycline-induced cardiomyopathy 
may be prevented by administering CoQ10 during cancer 
chemotherapy that includes drugs such as doxorubicin and 
daunorubicin. CoQ10 did not interfere with the drug 
treatments.177,178 The three randomised trials administered 
CoQ10 in doses of 90 mg/day and 100 mg/day.178 
 
There are reports that taking CoQ10 alleviated side effects 
of drug treatments: 
• decreased general malaise and adverse effects on 

myocardial contractility caused by propranolol;179  
• decreased cardiovascular adverse effects while 

preserving the decrease in intraocular pressure of 
timolol in glaucoma patients (90 mg/day CoQ10);180 

• reversed myopathy caused by zidovudine in a HIV 
patient (300 mg/day, reducing to 50 mg/day as 
maintenance dose).181 

 
See also Cancer section (regarding tamoxifen side effects). 
 

Mechanism of Action: Cardiac Function  
Treatment with CoQ10 has been found to: increase the 
CoQ10 level in heart tissues (atrial trabeculae and cardiac 
mitochondria); improve the efficiency of mitochondrial 
energy production (in atrial trabeculae); and improve 
posthypoxic myocardial contractile function. In this 
randomised trial, patients undergoing cardiac surgery 
received 300 mg/day of CoQ10 or placebo for about 14 
days preoperatively. Trabeculae from right atrial 
appendages were excised and examined.53 Results from 
earlier, small studies confirm CoQ10 (100 mg/day) 
treatment improved the CoQ10 content of myocardial 
tissue52,182 and improved myocardial ATP in patients with 
cardiomyopathy.52 
 
In one small, randomised, double-blind, placebo-controlled 
trial involving patients undergoing coronary artery bypass 

graft surgery, CoQ10 levels in plasma and cardiac tissue 
increased after treatment with CoQ10 (150 mg/day), but 
there was no effect on skeletal muscle from the chest 
wall. There was no significant difference for the cardiac 
tissue CoQ10 level in patients on statins compared to those 
not taking statins. Participants received the CoQ10-
containing product for 4 weeks.183 
 
A small, placebo-controlled, crossover trial involving 
patients with chronic heart failure due to ischaemic heart 
disease, found that treatment with CoQ10 (300 mg/day) 
significantly improved left ventricle contractility in 
dysfunctional segments located in noninfarcted areas 
served by stenotic arteries (where hibernation and/or 
chronic stunning is likely to occur). Dobutamine stress 
echocardiography was used to assess this. The 
improvement in contractive function suggests that chronic 
post-ischaemic stunned cells improve or normalise their 
metabolism and function. This may not be the only action 
involved, as CoQ10 also improved endothelial function.184 
 
Extensive clinical experience suggests that the best 
response is achieved in congestive heart failure when 
CoQ10 is begun early in the course of the disease, while 
the myocytes are still viable (although weak), before there 
is permanent loss of myocytes and the development of an 
increasingly thin and fibrotic myocardium.2,185 
 

Safety 

General Safety 

Studies have demonstrated that CoQ10 has low toxicity in 
animals and no genotoxic potential. Published clinical trials 
indicate that CoQ10 does not cause serious side effects. 
Dose-escalation trials have been conducted in 17 
Parkinson’s disease patients for 2 weeks and 31 patients 
with amyotrophic lateral sclerosis for 8 months: CoQ10 was 
safe and well tolerated at doses up to 3000 mg/day. 
Plasma levels of CoQ10 plateaued at 2400 mg/day. 
Experimental and clinical data indicates that CoQ10 
supplementation does not affect endogenous biosynthesis 
of CoQ10 or cause accumulation or rebound deficiency of 
CoQ10 in tissues after discontinuing intake.186 Reports of 
nausea and other adverse gastrointestinal effects from 
clinical trials have not been causally linked to CoQ10 
because no dose-response relationship was found – the 
adverse effects are no more common at daily doses of 
1200 mg than at 60 mg.187 The following gastrointestinal 
side effects were observed for a daily dose of 30 mg in 
5143 patients: epigastral discomfort in 20 patients 
(0.39%), loss of appetite in 12 (0.23%), nausea in 8 
(0.16%) and diarrhoea in 6 (0.12%).48 
 
No significant clinical changes in vital signs, haematology, 
prothrombin time, activated partial thromboplastin, 
urinalysis or blood chemistry were observed in healthy 
volunteers prescribed ubiquinol (90–150 mg/day) for 4 
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weeks. There were no significant differences between 
placebo and ubiquinol treatment with regard to incidence 
of adverse events.4 
 
Interactions 

Structurally CoQ10 is similar to vitamin K,188 and hence has 
the potential to reduce the response to warfarin. 
 
There are several case reports of a possible interaction 
between CoQ10 and warfarin. In 7 patients a range of 
responses occurred:189 
• no change in INR (one patient); 
• transient increase in INR (one patient); 
• no change in INR (one patient), but decrease in INR in 

2 patients (30 mg/day CoQ10); 
• reduced response to warfarin (2 patients). 
 
There is additional information from clinical studies, and 
although not conclusive, it suggests that monitoring of INR 
(international normalised ratio) is required for patients 
taking warfarin and CoQ10.189 
• In a randomised, crossover study in 21 patients 

stabilised on warfarin, CoQ10 (100 mg/day) for 4 
weeks did not alter the INR or the required dose of 
warfarin. 

• A longitudinal study found a significantly increased 
risk of self-reported bleeding in patients taking 
warfarin and CoQ10. 

 
No interaction between warfarin and the high plasma 
CoQ10 levels achieved from treatment with ubiquinol was 
observed in four patients with congestive heart failure 
(see Table 1 above),2 although if measured, INR values 
were not reported. 
 
Serum CoQ10 levels increased substantially when high 
doses of anabolic steroids were taken by athletes.190 The 
potential clinical consequences of this are not known – for 
example, whether side effects would occur if high doses of 
CoQ10 were combined with high doses of these steroids. 
 
High dose vitamin E ingested along with CoQ10 may 
interfere with CoQ10 absorption and thus result in lower 
plasma CoQ10 levels.191 In a group receiving CoQ10 
(200 mg/day) and vitamin E (700 mg/day), the increase 
in plasma CoQ10 was only half of that observed in the 
CoQ10 group.192 
 

Actions 

• Involved in energy production in cells: cofactor in the 
mitochondrial electron transport chain and essential for 
production of ATP. 

• May help protect the cell membrane and prevent 
peroxidation of plasma lipids. 

 

Indications 

• Adjunctive treatment for cardiovascular disease, particularly 
where improved heart function is required. 

• To replenish plasma CoQ10 diminished by use of statin drugs. 
• Prevention and treatment of atherosclerosis. 
• To improve lipid profiles. 
• To support recovery and improve outcomes after heart 

surgery. 
• Fibromyalgia, multiple sclerosis. 
• Adjunctive treatment for infertility and cancer. 
• To support well being in the healthy, particularly the  elderly. 
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