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Frequent physical activity (PA) is associated with lower cardiovascular disease (CVD) risk [1]. Therefore, 16 

individuals at high risk of CVD, such as those with metabolic syndrome (MetS), are usually encouraged 17 

to increase PA levels. In addition to exercise prescription, individuals with MetS are also prescribed lipid-18 

lowering medications to achieve low-density lipoprotein cholesterol (LDL-C) goals and improve their 19 

metabolic profile. In general, statins are prescribed as first-line therapy and they are one of the most 20 

widely prescribed medications that reached the status of a "lifestyle drug". Statins lower LDL-C by 21 

inhibiting hepatic β-Hydroxy β-methylglutaryl-CoA (HMG-CoA) reductase; however, they can also cause 22 

muscle-related side effects such as myopathy [2]. Although patient perception of statin-related muscle 23 

symptoms is relatively high [3], a recent meta-analysis reported that 90% of muscle symptoms are not due 24 

to statin therapy [4]. Physicians can use clinical tools to diagnose "real" statin-related muscle pain such as 25 

the Statin-Associated Muscle Symptom Clinical Index (SAMS-CI) [2] developed by the Lipid 26 

Association Statin Muscle Safety Task Force. Several causes for muscle side effects of statins have been 27 

described: mutations in the SLCO1B1-, CYP3A4-, CYP3A5-, and VDR-genes, statin-associated 28 

autoimmune myopathy, and decreased mitochondrial activity by low coenzyme Q10 levels [2]. 29 
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Due to their effects on muscle metabolism, statins may affect cardiorespiratory fitness. Indeed, studies 1 

reported that statins attenuate the increase in VO2max achieved with exercise training [5]. However, little 2 

is known whether statins may also interfere with exercise-induced changes in substrate oxidation (e.g., 3 

metabolic flexibility), especially fat oxidation. Interventions such as aerobic exercise programs aimed at 4 

increasing fat oxidation can potentially reduce symptoms of metabolic diseases such as obesity and type 2 5 

diabetes and have clinical relevance especially in individuals with MetS [6]. Previous studies in this field 6 

reported conflicting results. Some reported no change in fat oxidation with statin treatment, while others 7 

reported decreased fat oxidation. 8 

The study by Alvarez-Jimenez et al. [7] sheds new light on the association between statins therapy and 9 

long-term changes in energy metabolism following exercise program. The authors conducted a 10 

nonrandomized, matched case-control study investigating the effect of statins on energy metabolism 11 

following four months of supervised high-intensity interval training (HIIT) in a cohort of 106 individuals 12 

with MetS. Participants were categorized into two groups matched for demographic and anthropometric 13 

characteristics: one statin-group taking statins for at least six months (STATIN, n=46) and one statin-14 

naive control group (CONTROL, n=60). Both groups performed a 50-min HIIT workout three times per 15 

week for four months. Measurements of energy metabolism included maximal oxygen consumption 16 

(VO2max) and fat oxidation rate (FO2max, a quantitative measure of exercise-induced metabolic 17 

flexibility) obtained 48 hours following HIIT in fasting conditions both before and after 16-week of HIIT 18 

program. Attrition rate was similar between groups and ranged between 8-12%. One strength of this study 19 

was that participants of both study groups were supervised during their workouts by the same trainers, 20 

ensuring that HIIT workout was executed according to study design and was comparable between both 21 

groups. 22 

The authors observed that long-term exercise training induced weight loss (as reflected by decreases in 23 

both fat mass and fat-free mass) and improved MetS parameters similarly in both groups. VO2max 24 

(average=1.91 L/min) was similar between groups at baseline prior to starting the exercise program and 25 

increased in each group after 16-week HIIT program; however, the STATIN group had on average ~30% 26 

smaller increase in VO2max compared to CONTROL (+0.13 vs +0.19 L/min, respectively, p=0.01). This 27 

result is in line with previous studies [5] and might be ascribable to a lower maximal mitochondrial 28 

oxidation-phosphorylation capacity resulting from statin therapy [8]. With regard to substrate oxidation, 29 

the authors found that, despite relatively lower mean FO2max in the STATIN group compared to the 30 

CONTROL group at baseline (0.19 vs. 0.23 g/min, p=0.02), HIIT induced quantitatively similar 31 

improvements in FO2max in both groups (STATIN: +0.06 g/min, CONTROL: +0.05 g/min, p=0.83). 32 

Interestingly, the authors observed that, following 4-month exercise program, the STATIN group 33 
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achieved FO2max at lower workloads compared to the CONTROL group. The increase in fat oxidation at 1 

a lower workload in the STATIN group was not due to increased O2 consumption, but due to reduced CO2 2 

production that reflected lower values for respiratory exchange ratio. These results indicate greater 3 

exercise-induced metabolic flexibility in statin users at submaximal intensities which do not require 4 

maximal mitochondrial respiration, thus are less impacted by the adverse effect of statins on 5 

mitochondrial function. 6 

The authors conclude that statins therapy does not hinder the exercise-induced improvement in FO2max 7 

although it does blunt the beneficial effect of exercise on VO2max. Nonetheless, statin-users should be 8 

encouraged to perform regular exercise to increase their fat oxidation and consequently improve insulin 9 

sensitivity and lipid metabolism, thereby ameliorating MetS. Importantly, already mild exercise intensity 10 

can lead to substantial increases in fat oxidation which should be communicated to patients. Altogether, 11 

this study highlights that taking statins should not be an excuse to avoid PA interventions such as HIIT, 12 

which are pivotal to improve cardiometabolic health and reduce the risk of CVD. Instead, statin therapy 13 

combined with aerobic exercise-training program is beneficial to improve the metabolic profile of 14 

individuals with MetS. 15 
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