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A B S T R A C T 

Hypertension constitutes a major factor contributing to premature deaths globally, 
affecting over 30% of the adult population worldwide with an approximate figure 
of 1.3 billion people. Elevated cholesterol levels escalate the risks of heart disease 
and stroke, with a third of worldwide ischemic heart disease cases attributed to 
high cholesterol and affects 39% of adults globally. In this study, we will delve 
deeper into Coenzyme Q10, compiling information regarding its various 
applications supported by clinical data to guide medical professionals in sound 
reasoning to use Coenzyme Q10 to help better various ailments. In January of 
2024, we used Google Scholar to search for various articles by using specific 
keywords for each criterion from which we selected a total of 12 articles on the 
topics of Hypertension, High Cholesterol (Dyslipidemia), and Statin Associated 
Myopathy Symptoms with Coenzyme Q10 usage in each. Current evidence 
suggests that CoQ10 supplementation has a significant impact on systolic blood 
pressure and has a positive effect on cholesterol levels. CoQ10 supplementation 
may help alleviate statin-associated muscle pain but further research is needed to 
establish more conclusive findings (Graphical Abstract). Further well-designed 
large Randomized controlled trials (RCTs) are warranted to establish the health 
benefits, optimal dosages, and duration of supplementation. Additionally, it is 
always advisable to consult with a healthcare professional before starting any new 
supplementation regimen.  
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Introduction  

 

Hypertension, affecting over 30% of the adult 
population worldwide, constitutes a major factor 
contributing to other deadly diseases such as chronic 
kidney disease, stroke, and heart failure leading to 
death. Regrettably, only about 1 in 5 adults with 
hypertension successfully manage to control it.1 
Elevated cholesterol levels escalate the risks of heart 
disease and stroke, with a third of worldwide 

ischemic heart disease cases attributed to high 
cholesterol. The overall impact of raised cholesterol 
is estimated to lead to approximately 2.6 million 
deaths. Globally, nearly 39% of adults have elevated 
total cholesterol.2 Statins lower cholesterol levels and 
improve cardiovascular outcomes in patients who 
can tolerate them. Unfortunately, statin-associated 
muscle symptoms (SAMS) force patients to stop 
taking them and deprive them of the health benefits 
of this class of drugs. Coenzyme Q10, often referred 
to as CoQ10, is a vital compound that plays a 
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fundamental role in the energy production processes 
within the cells of our body.3 It is a naturally 
occurring, fat-soluble substance found in every cell 
and tissue, with particularly high concentrations in 
organs that require significant amounts of energy, 
such as the heart, liver, and kidneys. Beyond its role 
in cellular energy production, Coenzyme Q10 also 
acts as a potent antioxidant which helps to protect 
cells from oxidative damage and support overall 
health. It has also been seen to help reduce blood 
pressure, help reduce body fat percentage, help in 
overall cholesterol health, and have cardiovascular 
benefits. This remarkable molecule has garnered 
attention in recent years for its potential health 
benefits, ranging from improving cardiovascular 
health to supporting skin vitality, making it a subject 
of ongoing research and interest in the field of 
nutrition and wellness.4 Coenzyme Q10, also known 
as ubiquinone, features a side chain with 10 
isoprenoid units. In its natural form, all double bonds 
of the isoprenyl groups are in the E- configuration. 
This compound serves as a human metabolite, a 
ferroptosis inhibitor, and an antioxidant. 
Ubidecarenone, another name for coenzyme Q10, is 
classified as a 1,4-benzoquinone. 

      We have taken importance and studied the 
pharmacokinetics of Coenzyme Q 10 extensively. 
Pharmacokinetics refers to the study of how a 
substance, such as Coenzyme Q10 (CoQ10), is 
absorbed, distributed, metabolized, and eliminated 
by the body. Understanding the pharmacokinetics of 
CoQ10 is essential for determining its dosing, 
bioavailability, and potential therapeutic effects.5 
CoQ10 is a fat-soluble compound and is better 
absorbed in the presence of dietary fat.6 Absorption 
of CoQ10 in the gastrointestinal tract can be slow 
and variable, influenced by factors such as the 
formulation of the CoQ10 supplement and the 
presence of food. CoQ10 is primarily absorbed in the 
small intestine.7 After absorption, CoQ10 is 
transported in the bloodstream, primarily bound to 
lipoproteins and incorporated into cell membranes. 
It has a wide distribution in the body, with higher 
concentrations found in organs and tissues with high 
energy demands, such as the heart, liver, and 
kidneys.8 CoQ10 undergoes minimal metabolism in 
the body. It can be converted to its reduced form, 
ubiquinol, in tissues, which is considered the more 

active antioxidant form.9 CoQ10's bioavailability can 
be limited, especially when taken in conventional 
supplement forms. Since CoQ10 is classified as a 
dietary supplement that lacks strict standards 
regarding various formulations and delivery 
methods, CoQ10 marketed as ubiquinol 
supplements, lipid-based carriers, or 
nanotechnology, have been developed to enhance 
CoQ10 bioavailability and absorption.10 CoQ10 
levels tend to decrease with age, potentially affecting 
its pharmacokinetics.11 Certain medical conditions, 
such as cardiovascular disease and mitochondrial 
disorders, may alter CoQ10 metabolism and 
distribution.12 Some medications, such as statins, 
which are used to lower cholesterol, can reduce 
CoQ10 levels in the body.13 CoQ10 supplements are 
commonly used to support cardiovascular health, as 
CoQ10 plays a crucial role in energy production in 
the heart.14 CoQ10 has been studied for various 
therapeutic applications, including its potential 
benefits in managing heart disease, hypertension, 
migraines, and certain neuromuscular 
disorders.15  The US FDA has a section for dietary 
supplements, but it is generally unregulated as these 
supplements are to “help” and not for the “intention-
to-treat” or “cure” of any disease or ailment. Along 
with this, the supplement has to consist of natural 
products excluding any synthetic ingredients. They 
have strict labeling and advertising policies as well 
regarding the nature of these products as well.16 

      In summary, Coenzyme Q10 exhibits complex 
pharmacokinetics characterized by absorption 
influenced by dietary factors, distribution to various 
tissues, minimal metabolism, and elimination 
primarily through the bile.17 Its bioavailability can 
vary depending on the formulation used. 
Understanding these pharmacokinetic principles is 
essential for optimizing CoQ10 supplementation and 
its potential health benefits. Side effects of Coenzyme 
Q10 are very minimal and mild. The mild effects that 
have been noticed are insomnia, upset stomach, 
nausea, and vomiting.14 Other than that, loss of 
appetite can be seen as well as reduction of blood 
pressure, which is a current study aspect.18  It is 
advisable to consult a healthcare professional before 
starting any new supplementation regimen, 
especially if you have underlying medical conditions 
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or are taking medications that may interact with 
CoQ10. 

Methods 

The primarily selected articles were review articles 
or meta-analyses with a few RCTs. These were 
selected by set criteria of the presence of Clinical 
Data, Coenzyme Q10 used as a part of the study 
group, age of the article, accessibility of the article, 
completion of the article, and relevance to the main 
search criteria as listed in Figure 1. No exclusions 
were placed based on country of publication, final 
result, or number of test subjects. 

 

Fig. 1 Flow Diagram of the literature search process 

Results and Discussion 

Effect of Coenzyme Q10 Supplementation on SBP 
and DBP in Patients with Hypertension, Lipid 
Profiles in Patients with High Cholesterol or 
Dyslipidemia, and statin-associated muscle pain are 
presented in Table 1 (a-c). 

      Coenzyme Q10 can boost the generation of 
essential antioxidants, like superoxide dismutase—
an enzyme that effectively lessens vascular oxidative 
stress in individuals with hypertension.23 The data 
gathered from these studies provide strong 
reasoning that Coenzyme Q10 may prove to benefit 
patients with hypertension as a supplement. From 
these studies, it was seen that the decrease in systolic 

blood pressure was greater than the effect of 
Coenzyme Q10 on diastolic blood pressure. 
Although the overall outcome was varied in 
definitive conclusion, it can be seen that overall 
Coenzyme Q10 may provide a health benefit for the 
reduction of blood pressure as a supplement. 

Table 1(a) Effect of Coenzyme Q10 Supplementation 
on SBP and DBP in Patients with Hypertension 

 

**SBP: systolic blood pressure; DBP: diastolic blood pressure. 
In this table, there were a total of 5 articles used of which 3 were 
Full Open Access Review Articles, 1 was an article with an 
abstract only, and 1 update to a previously published Review 
Article.19–21 The article by Rosenfeldt, Franklin et al.22  was a 
Systematic Review using 8 RCTs and Decreased SBP (16 mm 
Hg) and DBP (10 mm Hg). 

      Increased levels of cholesterol, especially 
elevated low-density lipoprotein (LDL) cholesterol, 
pose a notable risk for heart disease. While statin 
medications are frequently recommended to reduce 
cholesterol, some individuals may experience side 
effects.29 As a result, there is a growing interest in 
alternative approaches, including the consideration 
of Coenzyme Q10 supplementation. Coenzyme Q10 
helps cholesterol health by lowering lipid 
peroxidation levels by reducing pro-oxidative 
compounds.23 Although the exact mechanism and 
function of Coenzyme Q10 in this role is still 
uncertain, the potential health benefit of Coenzyme 
Q10 is quite apparent. The data gathered from these 
studies provide strong reasoning that Coenzyme 
Q10 may prove to benefit patients with high 
cholesterol and provide cardiovascular benefits as a 
supplement. 

      The most commonly found medication to help 
treat high cholesterol are the “statin” drugs. Many 
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people can take these drugs with no issue, but report 
muscle pain or Statin Associated Myopathy 
Symptoms (SAMS). In clinical practice, all statins 
work by inhibiting the HMG-CoA reductase enzyme, 
thereby reducing endogenous cholesterol synthesis, 
and potentially leading to statin-associated muscle 
symptoms (SAMS). The reductions in protein 
prenylation, CoQ10, and cholesterol levels have 
been linked to the occurrence of SAMS.34 In this 
study, we had attempted to identify if replenishment 
of Coenzyme Q10 would resolve SAMS or help 
benefit patients undergoing treatment to help reduce 
the pain. 

      The data gathered from these studies provide 
some evidence that Coenzyme Q10 may prove to 
benefit patients with SAMS. Two of the systematic 
review and Meta-Analysis articles are supported by 
a large sample size of 1147 and 575 participants, 
respectively, and they both support the use of CoQ10 
in SAMS but only one is statistically significant. 
However, the remaining two articles have a total 

participant count of less than 350 and did not favor 
the use of CoQ10 in SAMS. 

Table 1(c) Effect of Coenzyme Q10 
supplementation in patients with Statin Associated 
Myopathy Symptoms (SAMS) 

 

 

 

 

 

 

 

Table 1(b) Effect of Coenzyme Q10 Supplementation Lipid Profiles in Patients with High 
Cholesterol or Dyslipidemia 

**TC: Total Cholesterol; LDL-C: Low-density Lipoprotein Cholesterol; HDL-C: High-density lipoprotein 
cholesterol; TG: Triglyceride; BFP: Body Fat Percentage. In this table, there were a total of 5 articles used of which 
4 were Review Articles and 1 RCT.24–28 
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***SAMS: Statin Associated Myopathy Symptoms; In this table, there were a total of 4 articles used of 
which 3 were Review Articles and 1 RCT.30–33 

 Table 2: Simplified Compilation of Data of Systematic Reviews/Meta-Analysis for Coenzyme 
Q10 Supplementatio 
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(A) During this RCT, preliminary studies were done in which 
Coenzyme Q10 supplementation was investigated and mixed 
results were found. Some studies report that Coenzyme Q10 
supplements did not affect SAMS.35–39 Other studies have 
reported a reduction of symptoms in SAMs.40,41 These 
conflicting results lead to uncertainty on the effect of Coenzyme 
Q10 supplementation for SAMs.  

(B) In this Systematic Review/Meta-Analysis, studies were 
done in which Coenzyme Q10 supplementation was 
investigated and mixed results were found. Some studies report 
that Coenzyme Q10 supplements did not affect SAMS.36,38,42 
Other studies have reported a reduction of symptoms in 
SAMs.32,40,43 These conflicting results lead to uncertainty on the 
effect of Coenzyme Q10 supplementation for SAMs. 

(C) In this Systematic Review/Meta-Analysis, studies were 
done in which Coenzyme Q10 supplementation was 
investigated and mixed results were found. Some studies report 
that Coenzyme Q10 supplements did not affect SAMS.37,42 
Other studies have reported a reduction of symptoms in 
SAMs.36,40,41,44,45 These conflicting results lead to uncertainty on 
the effect of Coenzyme Q10 supplementation for SAMs. 

Conclusion 

Coenzyme Q10 (CoQ10) has emerged as a potential 
agent due to its properties as an antioxidant and its 
role in cellular energy production. Coenzyme Q10 
(CoQ10) has shown promise in its potential to impact 
blood pressure and cholesterol levels. While 
research suggests that CoQ10 supplementation may 
help lower blood pressure and improve the overall 
cholesterol profile, it is important to remember that 
it should not replace prescribed medications or 
medical advice. If you have hypertension or high 
cholesterol, consult with your healthcare provider to 
discuss the potential benefits and risks of CoQ10 
supplementation as part of your overall treatment 
plan. Additionally, it is important to note that 
individual responses may vary, and it may take time 
to see noticeable effects. Regular monitoring of 
blood pressure and cholesterol levels, along with 
ongoing communication with your healthcare 
provider, is essential for optimal management of 
these conditions. Coenzyme Q10 use in SAMS may 
help alleviate statin-associated muscle pain but 
further research is needed to establish more 
conclusive findings. Further well-designed large 
RCTs are warranted to establish the health benefits, 
optimal dosages, and duration of supplementation. 

Additionally, it should be noted that CoQ10 
supplements are not approved by the U.S. Food and 
Drug Administration for the treatment of any 
medical condition. It is always advisable to consult 
with a healthcare professional before starting any 
new supplementation regimen. 
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