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Graphical Abstract 

Flow chart of the number of studies identified and included into the meta-analysis. 
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Abstract 

Plasma lipoprotein(a) [Lp(a)] elevations are associated with increased cardiovascular risk. 

Coenzyme Q10 (CoQ10) is a member of the mitochondrial respiratory chain with a prominent role as 

a potent gene regulator. The Lp(a)-lowering efficacy of CoQ10 has been investigated in different 

clinical settings with contrasting results. 

A systematic literature search in Medline, SCOPUS, Web of Science and Google Scholar 

databases was conducted to identify controlled trials investigating the efficacy of CoQ10 

supplementation on plasma Lp(a) levels. Inverse variance-weighted mean differences (WMDs) and 

95% confidence intervals (CIs) were calculated for net changes in Lp(a) levels using a random-

effects model. Random-effects meta-regression was performed to assess the effect of putative 

confounders on plasma Lp(a) levels. 

Seven randomized controlled trials with a total of 409 subjects (206 in the CoQ10 arm and 203 in 

the control arm) met the eligibility criteria. Overall, CoQ10 supplementation was paralleled by a 

slight but significant reduction of plasma Lp(a) levels (WMD: -3.54 mgl/dL, 95% CI: -5.50, -1.58; 

p<0.001), this effect being more robust in those trials with higher baseline Lp(a) levels (slope: -

0.44; 95% CI: -0.80, -0.08; p=0.018). Reduction of plasma Lp(a) levels was consistent across 

different CoQ10 doses, with an inverse association between administered CoQ10 dose and Lp(a) 

lowering (slope: 0.04; 95% CI: 0.01, 0.07; p=0.004). Neither total cholesterol and cholesterol 

subfractions, nor triglyceride levels were affected by CoQ10 supplementation. 

In conclusion, CoQ10 supplementation, in the tested range of doses, reduces plasma Lp(a) 

concentrations, particularly in patients with Lp(a)≥30 mg/dL. Other lipid indices were not altered by 

CoQ10 supplementation. 

 

Abbreviations 
Lp(a): lipoprotein(a) 
CVD: cardiovascular disease 
CETP: cholesteryl ester transport protein 
PCSK9: proprotein convertase subtilisin/kexin type 9 
CoQ10: coenzyme Q10 
BMI: body mass index 
LDL-C: low-density lipoprotein cholesterol 
HDL-C: high-density lipoprotein cholesterol 
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CMA: comprehensive Meta-Analysis 
SDs: standard deviations 
SEM: standard error of the mean 
 

Keywords: Lipoprotein(a); Coenzyme Q10; Lipids; Nutraceuticals. 
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1. Introduction 

Lipoprotein(a) [Lp(a)] is considered a strong genetically determined risk factor for cardiovascular 

disease (CVD) [1]; accordingly, prospective studies on circulating Lp(a) and Mendelian 

randomization studies indicate a relevant association between Lp(a) and CVD risk [2,3]. A report 

by the Emerging Risk Factors Collaboration [4] focusing on low to intermediate risk populations 

showed that Lp(a) improves CVD prediction in addition to total and LDL cholesterol [4]. Also, 

although earlier prospective studies suggest that the relation between Lp(a) concentration and 

CVD risk may involve a threshold [5], more recent evidence supports the possibility of a continuous 

association without a definite threshold [6].  

Unlike other lipoproteins, Lp(a) metabolism is still obscure and the influence of dietary and 

environmental factors on Lp(a) levels is negligible [7]. Moreover, a substantial body of research 

has been carried out to develop targeted therapies, yet the results have been disappointing [8]. It is 

known that niacin, estrogens, cholesteryl ester transfer protein (CETP) inhibitors and mipomersen 

might lower Lp(a) [8]. Also, proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibition is a 

novel and promising strategy to lower Lp(a) levels [9]. However, the above mentioned agents 

reduce Lp(a) levels in conjunction with changes in other lipoproteins [8,9]. Hence, evidence-based 

association between specific Lp(a) lowering and CVD risk reduction is still lacking. Treatment of 

symptomatic Lp(a) elevations with apheresis is an additional therapeutic option [10,11]  Only 

recent trials in coronary heart disease patients with high Lp(a) levels showed that specific Lp(a) 

apheresis attenuated progression of carotid intima-media thickness and coronary atherosclerosis 

[12,13]. Despite the paucity of data on the clinical benefit of Lp(a) lowering, screening for Lp(a) by 

isoform-insensitive methods has been proposed at least once in individuals at greater CVD risk 

[14,15]. 

Coenzyme Q10 (CoQ10), or ubiquinone, is a fat-soluble molecule that acts as an electron carrier in 

mitochondria and as a coenzyme for mitochondrial enzymes [16]. The effect of CoQ10 

supplementation on plasma Lp(a) levels has been investigated in previous studies of patients with 

different clinical entry criteria and using small participant group sizes [17-22]. CoQ10 

supplementation reduced Lp(a) levels in patients with coronary artery disease [17], 
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hypertriglyceridemia [18], end-stage renal disease [19] and type 2 diabetes [20], but not in patients 

with either obesity [21] or ischaemic left ventricular systolic dysfunction [22]. In these studies [17-

22], different CoQ10 dosing regimens were used; also, there were variations in terms of 

supplementation duration and baseline plasma Lp(a) concentrations. 

On the basis of the available evidence, there is substantial uncertainty about the net effect of 

CoQ10 supplementation on plasma Lp(a) levels. The present study aimed to resolve this uncertainty 

by systematically reviewing the literature, and meta-analysis and meta-regression of all trials 

investigating the effects of CoQ10 supplementation on plasma Lp(a) levels. 

 

2. Methods  

2.1 Search Strategy 

This study was designed according to the guidelines of the 2009 preferred reporting items for 

systematic reviews and meta-analysis (PRISMA) statement [23]. PubMed-Medline, SCOPUS, Web 

of Science and Google Scholar databases were searched using the following search terms in titles 

and abstracts: ("Lp(a)"  OR  "LP (a)"  OR  "lipoprotein(a)"  OR  "lipoprotein (a)" OR "lipoprotein a" 

OR "lipoproteina") AND ("coenzyme Q10" OR "coenzyme Q10" OR "Coenzyme Q" OR CoQ10 OR 

"co Q10" OR Q10 OR ubiquinone OR ubiquinol OR ubidecarenone) AND (placebo). The wild-card 

term „„*‟‟ was used to increase the sensitivity of the search strategy. The search was limited to 

articles published in English language. The literature was searched from inception to May 12, 

2015. 

 

2.2 Study Selection 

Original studies were included if they met the following inclusion criteria: (i) being a clinical clinical 

trial with either parallel or cross-over design, (ii) investigating the impact of CoQ10, either as 

monotherapy or combination therapy, on serum/plasma concentrations of Lp(a), (iii) presentation of 

sufficient information on Lp(a) concentrations at baseline and at the end of follow-up in each group 

or providing the net change values. Exclusion criteria were (i) non-interventional studies, (ii) 
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uncontrolled studies, (iii) observational studies with case-control, cross-sectional or cohort design, 

and (iv) lack of sufficient information on baseline or follow-up Lp(a) concentrations.  

  

2.3 Data extraction  

Eligible studies were reviewed and the following data were abstracted: 1) first author's name; 2) 

year of publication; 3) country were the study was performed; 4) study design; 5) number of 

participants in the CoQ10 and control groups; 6) intervention assigned to the control group; 7) 

administered dose of CoQ10; 8) treatment duration; 9) age, gender and body mass index (BMI) of 

study participants; 10) baseline and end-trial values for total cholesterol, low-density lipoprotein 

cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C) and triglycerides concentrations; 

11) systolic and diastolic blood pressures; and 12) data regarding baseline and follow-up 

concentrations of Lp(a). 

 

2.4 Quality assessment 

A systematic assessment of bias in the included studies was performed using the Cochrane criteria 

[24]. The items used for the assessment of each study were as follows: adequacy of sequence 

generation, allocation concealment, blinding, addressing of dropouts (incomplete outcome data), 

selective outcome reporting, and other potential sources of bias. According to the 

recommendations of the Cochrane Handbook, a judgment of “yes” indicated low risk of bias, while 

“no” indicated high risk of bias. Labeling an item as “unclear” indicated an unclear or unknown risk 

of bias. 

  

2.5 Quantitative Data Synthesis 

Meta-analysis was conducted using Comprehensive Meta-Analysis (CMA) V2 software (Biostat, 

NJ) [25]. Net changes in measurements (change scores) were calculated as follows: measure at 

end of follow-up − measure at baseline. For single-arm cross-over trials, net change in plasma 

concentrations of Lp(a) were calculated by subtracting the value after control intervention from that 

reported after treatment. All values were collated as percent change from baseline in each group. 
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Standard deviations (SDs) of the mean difference were calculated using the following formula: SD 

= square root [(SDpre-treatment)
2 + (SDpost-treatment)

2 – (2R × SDpre-treatment × SDpost-treatment)], assuming a 

correlation coefficient (R) = 0.5. Where standard error of the mean (SEM) was only reported, 

standard deviation (SD) was estimated using the following formula: SD = SEM × sqrt (n), where n 

is the number of subjects. 

Net changes in measurements (change scores) were calculated for parallel and cross-over trials, 

as follows: (measure at the end of follow-up in the treatment group − measure at baseline in the 

treatment group) − (measure at the end of follow-up in the control group − measure at baseline in 

the control group). All values were collated in mg/dL. A random-effects model (using DerSimonian-

Laird method) and the generic inverse variance method were used to compensate for the 

heterogeneity of studies in terms of CoQ10 dose, study design, treatment duration, and the 

characteristics of populations being studied [26]. Inter-study heterogeneity was assessed using 

Cochran Q test and I2 index. In order to evaluate the influence of each study on the overall effect 

size, sensitivity analysis was conducted using leave-one-out method, i.e. iteratively removing one 

study each time and repeating the analysis [27-29]. 

 

2.6 Meta-regression 

A weighted random-effects meta-regression using unrestricted maximum likelihood model was 

performed to assess the association between the overall estimate of effect size with potential 

moderator variables including CoQ10 dose and duration of supplementation, and baseline Lp(a) 

concentrations. 

 

2.7 Publication bias 

Potential publication bias was explored using visual inspection of Begg‟s funnel plot asymmetry, 

and Begg‟s rank correlation and Egger‟s weighted regression tests. Duval & Tweedie “trim and fill” 

and “fail-safe N” methods were used to adjust the analysis for the effects of publication bias 

method was used to adjust the analysis for the effects of publication bias [30]. 
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3. Results 

3.1 Flow and characteristics of included studies 

Briefly, after multiple database searches 67 published studies were identified and the abstracts 

reviewed. Of these, 13 were non-original articles and were excluded. Next, other 33 studies were 

eliminated because they did not meet the inclusion criteria. Then, 21 full text articles were careful 

assessed and reviewed; of which 15 studies were excluded for not measuring plasma Lp(a) levels 

(n=14) and duplicate report (n=1). Finally, 6 studies were eligible and included in the systematic 

review and meta-analysis. The study selection process is shown in Figure 1. 

Data were pooled from 6 eligible studies comprising 12 treatment arms which included 409 

subjects, with 602 subjects in the CoQ10 arm and 203 in the control arm. Included studies were 

published between 1999 and 2014. The clinical trials used different doses of CoQ10. One study 

investigated CoQ10 100 mg/day [19], one study investigated CoQ10 120 mg/day [17], two studies 

investigated CoQ10 150 mg/day [18,20], one study investigated CoQ10 200 mg/day [21], and one 

study investigated CoQ10 300 mg/day [22]. The range of intervention periods was from 4 weeks 

[17] up to 12 weeks [19,21]. Study design of almost all included studies were parallel-group [17,19-

22], only one was sequential [18]. Selected studies enrolled patients with massive 

hypertriglyceridemia [18], ischaemic left ventricular systolic dysfunction [22], obesity [21], type 2 

diabetes [20], maintenance hemodialysis [19], and coronary artery disease [17]. Anthropometric 

and biochemical characteristics of the evaluated studies are presented in Table 1. 

 

3.2 Lp(a) assay methods 

Different assays methods were used to measure plasma Lp(a) concentrations. On this regard, 

some studies [17-19,21] measured Lp(a) concentration by enzyme-linked immunosorbent assay. 

Mohammed-Jawad et al. [20] determined plasma Lp(a) levels by latex-enhanced turbidimetric 

method (Human, Germany). Only one study did not specify the method used to determine plasma 

Lp(a) concentrations [22]. 
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3.3 Risk of bias assessment 

Some of the included studies were characterized by insufficient information about the sequence 

generation [20,21], allocation concealment [19-21], and blinding of participants, personnel and 

outcome assessors [19,21]. Even one trial had high risk of bias related with the study design, such 

as open sequential [18]. Also, two studies showed high risk of bias related to blinding [18,20]. 

However, all evaluated studies had a low risk of bias according to incomplete outcome data and 

selective outcome reporting. Details of the quality of bias assessment are shown in Table 2. 

 

3.4 Effect of CoQ10 supplementation on plasma Lp(a) concentrations 

Meta-analysis of data from 12 treatment arms suggested a significant reduction in plasma Lp(a) 

concentrations following CoQ10 supplementation (WMD: -3.54 mg/dL, 95% CI: -5.50, -1.58, p < 

0.001) (Figure 2, panel A). The pooled effect size was robust and remained significant in the leave-

one-out sensitivity analysis (Figure 2, panel B). Subgroup analysis suggested that the impact of 

CoQ10 on plasma Lp(a) was greater at supplemental doses < 150 mg/day (WMD: -9.24 mg/dL, 

95% CI: -15.19, -3.29, p = 0.002) compared with doses ≥ 150 mg/day (WMD: -2.75 mg/dL, 95% CI: 

-4.28, -1.23, p < 0.001) (Figure 3). With respect to treatment duration, the magnitude of reduction 

in plasma Lp(a) levels was numerically the same in the subsets of trials lasting < 8 weeks (WMD: -

4.00 mg/dL, 95% CI: -5.45, -2.54, p < 0.001) and ≥ 8 weeks (WMD: -3.99 mg/dL, 95% CI: -11.15, 

3.18, p = 0.275), though statistical significance was reached only in the former subset (Figure 4, 

Panel A). There was also a numerically greater reduction in plasma Lp(a) concentrations in the 

subset of trials with baseline Lp(a) values ≥ 30 mg/dL (WMD: -11.72 mg/dL, 95% CI: -21.01, -2.42, 

p=0.013) compared with the subset with baseline values < 30 mg/dL (WMD: -3.14 mg/dL, 95% CI: 

-4.92, -1.35, p=0.001) (Figure 5). 

 

3.5 Effect of CoQ10 supplementation on other lipid indices 

The impact of CoQ10 supplementation on plasma concentrations of total cholesterol, LDL-C, HDL-C 

and triglycerides was reported in 12, 5, 12 and 10 treatment arms, respectively. Meta-analysis did 

not suggest any significant change in plasma levels of total cholesterol (WMD: -0.91 mg/dL, 95% 
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CI: -4.27, 2.44, p=0.593), LDL-C (WMD: -8.15 mg/dL, 95% CI: -17.89, 1.58, p=0.101), HDL-C 

(WMD: 0.64 mg/dL, 95% CI: -0.34, 1.63, p=0.200) and triglycerides (WMD: -35.31 mg/dL, 95% CI: 

-79.95, 9.33, p=0.121) following CoQ10 supplementation (Figure 6). 

 

3.6 Meta-regression 

Random-effects meta-regression was performed to evaluate the impact of putative moderators on 

the estimated effect size. A significant inverse association was observed between the Lp(a)-

lowering effect of CoQ10 and administered CoQ10 dose (slope: 0.04; 95% CI: 0.01, 0.07; p=0.004) 

(Figure 7, Panel A). With respect to treatment duration, although an inverse association was 

observed, this did not reach statistical significance (slope: 0.85; 95% CI: -0.001, 1.70; p=0.050) 

(Figure 7, Panel B). A direct association was also found between the Lp(a)-lowering effect of 

CoQ10 and baseline Lp(a) values (slope: -0.44; 95% CI: -0.80, -0.08; p=0.018) (Figure 7, Panel C). 

 

3.7 Publication bias 

Visual inspection of funnel plot did not suggest a significant potential publication bias in the meta-

analysis of CoQ10 effect on plasma Lp(a) concentrations (Figure 8). This observation was 

confirmed by the results of Egger‟s linear regression (intercept = -0.62, standard error = 0.94; 95% 

CI = -2.73, 1.48, t = 0.66, df=10, two-tailed p=0.523) and Begg‟s rank correlation (Kendall‟s Tau 

with continuity correction =0, z=0, two-tailed p-value=1.000) tests. The “fail-safe N” test showed 

that 68 studies would be needed to bring the WMD down to a non-significant (p>0.05) value. 

 

4. Discussion 

The results of this meta-analysis suggested a significant lowering effect of CoQ10 supplementation 

on plasma Lp(a) levels. Overall, among the trials included in the present meta-analysis, the degree 

of plasma Lp(a) reduction after CoQ10 supplementation was significant, yet modest (- 3.54 mg/dL); 

however, a greater Lp(a) reduction (-11.72 mg/dL, p=0.01) was observed in patients with increased 

baseline Lp(a) levels (≥30 mg/dL) than in patients with lower Lp(a) levels (-3.14 mg/dL, p=0.001). 
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Plasma Lp(a) elevations are associated with increased cardiovascular risk [2-6,31]. There have 

been conflicting reports on whether Lp(a) reduction emerges after CoQ10 supplementation, with 

some trials reporting little or no reduction [18,21,22], whereas other trials reporting Lp(a) reductions 

of about 30% [17,19,20]. Specifically, three randomized trials, two placebo-controlled [17,19] and 

one active-controlled [20], reporting the greatest Lp(a) lowering efficacy of CoQ10 supplementation 

were performed in high-risk patients with the highest baseline plasma Lp(a) levels. The study by 

Cicero et al [18] in patients with severe hypertriglyceridemia and normal baseline Lp(a) levels 

reported a significant yet modest Lp(a) lowering by CoQ10 supplementation when it was 

administered alone or in combination with either polyunsaturated fatty acids or fenofibrate. Finally, 

two randomized placebo-controlled studies using the greatest daily doses of CoQ10 [21,22] did not 

find any beneficial effect of CoQ10 supplementation on plasma Lp(a) levels. Particularly, Lee et al 

[21] enrolled obese patients with low baseline Lp(a) levels (mean 11.7 mg/dL) and without relevant 

cardiovascular comorbidities. Dai et al [22] failed to find any Lp(a)-lowering effect of CoQ10 

supplementation in patients with ischaemic left ventricular dysfunction and mean baseline Lp(a) 

levels below 30 mg /dL. 

In all these studies [17-22], different entry Lp(a) levels and CoQ10 dosing regimens were used; in 

addition, the duration of the active CoQ10 supplementation varied from 4 weeks to 3 months. These 

differences, along with small participant group sizes might have precluded the possibility to reach a 

definitive answer on whether CoQ10 supplementation is really effective in reducing Lp(a) 

concentrations. 

The present meta-analysis, other than supporting a net Lp(a) lowering by CoQ10 supplementation 

that is more evident in patients with higher baseline Lp(a) concentrations, suggests that CoQ10 

supplementation reduces Lp(a) levels across the different tested doses; in addition, lower CoQ10 

doses (<150 mg/daily) were more effective in reducing Lp(a) levels than higher doses (≥150 

mg/daily). The reliability of this finding should be considered with caution. That‟s because the 

relative bioavailability of CoQ10 is markedly influenced by its delivery systems [32]; moreover, 

pharmacokinetics data of the different CoQ10 formulations used in the studies that we have 

included in the present meta-analysis are lacking; hence, we cannot exclude that the inverse 
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association between CoQ10 dose and its Lp(a)-lowering efficacy might be the result of the 

confounding effect of an unpredictable CoQ10 formulation pharmacokinetics. The latter finding, 

although surprising, may find support in a previous pharmacokinetic study showing that, during 

chronic supplementation at low-moderate CoQ10 doses (30-300 mg/daily), the efficiency of CoQ10 

absorption decreases as the administered dose increases [33]. This explanation of our finding is 

plausible, but it remains a speculative hypothesis; indeed, we do not have data on the 

bioavailability of the different CoQ10 formulations used in the trials that we included in the present 

meta-analysis. Instead, an alternative explanation, derived from the results of this meta-analysis, 

might support the inverse association between CoQ10 dose and the degree of Lp(a) lowering. We 

found that baseline Lp(a) levels were the lowest in those studies using the highest CoQ10 doses 

[21,22]. Hence, whether low baseline Lp(a) might lessen the Lp(a)-lowering efficacy of higher 

CoQ10 doses should be considered. 

The present results suggested a significant Lp(a)-lowering effect in those trials with shorter 

duration of CoQ10 supplementation but not in those with longer duration. However, the absolute 

Lp(a) reduction was comparable between trials with either shorter or longer duration of CoQ10 

supplementation (-4.0 mg/dL and -3.9 mg/dL, respectively); in addition, meta-regression analysis 

failed to find a significant association between duration of CoQ10 supplementation and Lp(a) 

reduction. Hence, the hypotesis of a potential time-dependent loss of Lp(a)-lowering efficacy of 

CoQ10 supplementation should be weighed up against the possible confounding effect of 

moderators and the lack of sufficient statistical power of this analysis. 

Lp(a) metabolism is still far to be clearly understood [7]; hence, mechanisms related to therapeutic 

modulation of Lp(a) levels are even less clear. It has been established that apo(a) and apoB100 

production are important determinants of plasma Lp(a) levels [7]; in addition, although the major 

site and mode of Lp(a) clearance remain unidentified, the hepatic scavenger receptor class B type 

I may participate in the uptake of Lp(a) from plasma [34]. Unfortunately, there is no evidence in the 

literature showing an influence of CoQ10 on these crucial stages of Lp(a) metabolism. On the 

contrary, inflammation is associated with an increase in circulating levels of Lp(a) [35,36], whereas 

inhibition of IL-6 signalling decreases serum Lp(a) levels [37] and inhibits apolipoprotein(a) 
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expression and Lp(a) synthesis [38]. Because CoQ10 can have anti-inflammatory effects [39,40], 

we might speculate that Lp(a) reduction following CoQ10 supplemetation might be a consequence 

of its anti-inflammatory activity. This explanation remains however elusive and need specific 

demonstration. 

In this study, we failed to find a significant effect of CoQ10 supplementation on total cholesterol, 

LDL- and HDL-cholesterol, and triglyceride levels. The primary objective of our meta-analysis was 

not to demonstrate an effect of CoQ10 supplementation on these lipid fractions; thus, only studies 

exploring the effects of CoQ10 on Lp(a) levels were included in this meta-analysis, whereas 

additional studies examining the potential effects of CoQ10 on additional lipid fractions were not 

included. However, our results are in line with previous meta-analyses showing no beneficial 

effects of CoQ10 supplementation on lipid profile [41,42] 

Our study has some limitations worth attention. First, we did not have sufficient information on the 

CoQ10 formulations used in the included trials; also, data on food sources of CoQ10 and information 

on the interaction between the CoQ10 supplements and food consumption were not provided. 

Second, the number of trials exploring the effects of CoQ10 supplementation on Lp(a) levels was 

limited and with small sample sizes; thus, our results from subgroup analyses should be viewed 

with caution and should be integrated with the potential confounding of additional moderators. 

Finally, factors influencing CoQ10 bioavailability, and possibly CoQ10-mediated effects, have been 

described [43-45]. Hence, lack of information on some of these possible confounders in the 

included trials might have had an influence on the results of the present meta-analysis; this is 

especially true for pharmacokinetic data of the various formulations of CoQ10 used in the included 

trials. 

In conclusion, the present results suggested that a significant reduction of plasma Lp(a) levels can 

be achieved by CoQ10 supplementation, particularly in patients with higher baseline Lp(a) 

concentrations. Whether dosing regimen has a significant impact on the Lp(a)-lowering efficacy of 

CoQ10 requires further support by additional studies, possibly providing data on CoQ10 

bioavailability as well. 
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Because the independent residual risk of Lp(a) in promoting cardiovascular diseases is substantial, 

the Lp(a) lowering efficacy of CoQ10 might represent an additional opportunity to reduce the overall 

cardiovascular risk. In this context, the value of combining CoQ10 with conventional and emerging 

lipid-lowering therapies [46-48] merits further investigation. 
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Figure Captions 

Figure 1. Flow chart of the number of studies identified and included into the meta-

analysis. 
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Figure 2. Forest plot displaying weighted mean difference and 95% confidence intervals 

for the impact of CoQ10 supplementation on plasma lipoprotein(a) concentrations. Lower 

plot shows leave-one-out sensitivity analysis. 
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Figure 3. Forest plot displaying weighted mean difference and 95% confidence intervals 

for the impact of CoQ10 supplementation on plasma lipoprotein(a) concentrations in trials 

with supplemental doses < 150 mg/day (upper plot) and ≥ 150 mg/day (lower plot). 
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Figure 4. Forest plot displaying weighted mean difference and 95% confidence intervals 

for the impact of CoQ10 supplementation on plasma lipoprotein(a) concentrations in trials 

with treatment durations of < 8 weeks (upper plot) and ≥ 8 weeks (lower plot). 
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Figure 5. Forest plot displaying weighted mean difference and 95% confidence intervals 

for the impact of CoQ10 supplementation on plasma lipoprotein(a) concentrations in trials 

with baseline Lp(a) values < 30 mg/dL (upper plot) and ≥ 30 mg/dL (lower plot). 
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Figure 6. Forest plot displaying weighted mean difference and 95% confidence intervals 

for the impact of CoQ10 supplementation on plasma lipid profile parameters. 
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Figure 7. Meta-regression plots of the association between mean changes in plasma 

lipoprotein(a) concentrations with dose and duration of supplementation, and baseline 

lipoprotein(a) concentrations. 
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Figure 8. Funnel plot detailing publication bias in the studies reporting the impact of 

CoQ10 on plasma Lp(a) concentrations.  
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Tables 

Table 1. Demographic characteristics of the included studies.  

Author Study 
design 

Target 
Population 

Treatment 
duration 

n Study groups Age, years Female 
(n, %) 

BMI, 
(kg/m

2
) 

Systolic 
blood 

pressure 

Diastolic 
blood 

pressure 

Total 
cholesterol 

(mg/dl) 

LDL 
cholesterol 

(mg/dl) 

HDL 
cholesterol 

(mg/dl) 

Triglycerides 
(mg/dl) 

Lipoprotein 
(a) 

(mg/dl) 

Cicero et 
al. (2005) 

Open-label, 
sequential 

Massive 
hypertriglyceri-
demia 

6 weeks 15  
CoQ10 150 mg/day 
PUFA 3000 mg/day 
Fenofibrate 200 mg/day 
PUFA 3000 mg/day + 
Fenofibrate 200 mg/day 
PUFA 3000 mg/day + 
CoQ10 150 mg/day 
Fenofibrate 200 mg/day + 
CoQ10 150 mg/day 
PUFA 3000 mg/day + 
Fenofibrate 200 mg/day + 
CoQ10 150 mg/day 

45.1±12.5 7 (46.6) ND 131.4±11.5 84.5±3.9 334.0±77.0 ND 36.1±5.5 1619.3±261.7 19.42±7.88 

Dai et al. 
(2011) 

Randomize
d, double-
blind, 
placebo-
controlled 

Ischaemic left 
ventricular 
systolic 
dysfunction 

8 weeks  
28 
28 

 
CoQ10 300 mg/day 
Placebo 

 
67.7±9.4 
70.1±9.8 

 
1 (0.3) 
3 (10.7) 

 
25.3±3.2 
24.7±3.2 

 
138±18 
136±16 

 
81±9 
81±9 

 
162.8±31.3 
158.5±22.8 

 
94.7±23.2 
87.4±19.3 

 
42.2±8.9 
46.8±10.8 

 
127.5±52.3 
121.3±46.1 

 
26.6±28.0 
22.8±22.7 

Lee et al. 
(2011) 

Randomize
d, double-
blind, 
placebo-
controlled 

Obesity 12 weeks  
26 
25 

 
CoQ10 200 mg/day 
Placebo 

 
42.7±11.3 
42.5±11.2 

 
11 (42.3) 
15 (60.0) 

 
27.9±2.3 
27.6±3.8 

 
124.5±12.6 
119.9±29.7 

 
74.1±9.0 
75.7±9.9 

 
183.9±28.4 
186.7±30.7 

 
ND 
ND 

 
50.2±12.2 
46.4±7.3 

 
112.1±56.4 
125.5±78.8 

 
11.7±10.3 
12.2±11.7 

Mohammed
-Jawad et 
al. (2014)

 

Randomize
d clinical 
trial 

Type 2 
diabetes 

8 weeks  
19 
19 
19 

 
L-carnitine 1000 mg/day 
CoQ10 150 mg/day 
Control 

 
52.3±6.9 
49.3±6.6 
51.6±8.1 

 
11 (57.8) 
9 (47.3) 
11 (57.8) 

 
29.4±3.8 
28.1±4.0 
29.5±4.2 

 
ND 
ND 
ND 

 
ND 
ND 
ND 

 
203.0±39.2 
210.1±75.8 
187.3±49.8 

 
110.1±16.6 
131.8±42.0 
100.3±28.2 

 
41.7±8.2 
39.6±6.7 
41.5±7.9 

 
ND 
ND 
ND 

 
41.73±18.1

3 
39.92±22.3

1 
35.46±26.8

4 

Shojaei et 
al. (2011) 

Randomize
d, double-
blind, 
placebo-
controlled 

Maintenance 
hemodialysis 
patients 

12 weeks  
12 

 
13 
14 

 
 

13 

 
L-carnitine 1000 mg 3 
times/week 
CoQ10 100 mg/day 
L-carnitine 1000 mg 3 
times/week + CoQ10 100 
mg/day 
Placebo 

 
55.3±15.6 

 
53.5±11.5 
52.8±10.4 

 
 

51.6±19.2 

 
6 (50.0) 

 
6 (46.1) 
8 (57.1) 

 
 

7 (53.8) 

 
24.3±2.1 

 
23.6±2.4 
23.3±2.3 

 
 

23.6±2.6 

 
ND 

 
ND 
ND 

 
 

ND 

 
ND 

 
ND 
ND 

 
 

ND 

 
147.1±28.8 

 
150.9±25.6 
152.5±23.5 

 
 

156.5±31.9 

 
84.5±26.5 

 
89.5±28.7 
83.2±32.2 

 
 

84.0±13.9 

 
41.9±7.8 

 
40.9±3.2 
39.4±7.0 

 
 

42.8±5.7 

 
149.2±75.2 

 
131.0±53.2 
155.9±62.6 

 
 

150.9±76.9 

 
45.0±23.9 

 
48.6±22.8 
50.3±18.4 

 
 

31.6±7.7 

Singh et al. 
(1999) 

Randomize
d, double-
blind, 
placebo-
controlled 

Coronary 
artery disease 

4 weeks  
25 
22 

 
CoQ10 120 mg/day 
Placebo 

 
48.4±0.5 
47.6±0.3 

 
6 (24.0) 
4 (18.1) 

 
23.6±1.2 
23.5±1.2 

 
ND 
ND 

 
ND 
ND 

 
206.9±5.0 
207.7±5.4 

 
121.0±4.3 
121.8±4.3 

 
46.4±3.1 
44.1±2.7 

 
ND 
ND 

 
29.6±7.6 
30.3±8.0 

Values are expressed as mean ± SD 
Abbreviations: ND, no data; BMI, body mass index; CoQ10, coenzyme Q10; PUFA, polyunsaturated fatty acids.
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Table 2. Quality of bias assessment of the included studies according to the Cochrane 
guidelines. 

 
 

Study 

Sequence 
generation 

Allocation 
concealment 

Blinding of 
participants, 
personnel 

and outcome 
assessors 

Incomplete  
outcome 

data 

Selective 
outcome 
reporting 

Other 
potential 
threats to 

validity 

Cicero et al. (2005) 
 

H H H L L H 

Dai et al. (2011) 
 

L L L L L L 

Lee et al. (2011) U U U L L U 
       
Mohammed-Jawad et al. 
(2014) 

U U H L L U 

       
Shojaei et al. (2011) 
 

L U U L L U 

Singh et al. (1999) 
 

L L L L L L 

L, low risk of bias; H, high risk of bias; U, unclear risk of bias. 


