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Dear Editor,
We read with interest the paper by Fonseca et al. entitled “Apolipoprotein B and non-high-density lipoprotein cholesterol reveal a high atherogenicity in individuals with type 2 diabetes and controlled low-density lipoprotein-cholesterol” [1]. The authors state that 22% of the diabetic patients with target low-density lipoprotein cholesterol (LDL-C) level had non-high-density lipoprotein cholesterol (non-HDL-C) level above the target level. Target levels were defined according to the European Society of Cardiology/European Atherosclerosis Society 2016 Guideline for the Management of Dyslipidemia [2].
We previously demonstrated that in 574 consecutive patients who underwent coronary angiography, 15% of them had discordance between LDL-C and non-HDL-C levels [3]; 30% of our study group had type 2 diabetes mellitus (T2DM). In our study, patients with a high difference between non-HDL-C and LDL-C levels were more commonly females, had T2DM and high triglyceride levels [3]. Also, they less commonly received statin therapy [3]. Both the current study [1] and our study [3] measured fasting blood lipids. Measuring apolipoprotein B (Apo B) and oxidized LDL-C level is one of the advantages of the Fonseca et al. study [1]. The authors reported that in addition to non-HDL-C, Apo B and oxidized LDL-C levels were above the recommended range in 25 and 44% of the patients with controlled LDL-C levels, respectively. Non-HDL-C, Apo B and oxidized LDL-C are all potential atherogenic lipid particles [4, 5]. The findings of Fonseca et al. [1] add significant information to previously published data. Comparing the characteristics of patients with non-HDL-C, Apo B and oxidized LDL-C below target with non-HDL-C, Apo B and oxidized LDL-C above target in groups within and above target LDL-C levels separately would be useful for better understanding which patient might have discordant lipid parameters.
Although the size of the study populations and the cut-off values for LDL-C and non-HDL-C to classify patients differ between the current study [1] and our study [3], we both pointed out that sizeable proportion of patients may have low LDL-C and high non-HDL-C levels; T2DM seems to be a risk factor for this pattern. In our study [3], patients with low LDL-C and high non-HDLC had higher levels of triglycerides than the other patients and high triglyceride levels have been related to discordance of LDL-C and non-HDL-C in previous studies [6, 7]. In the current study [1], there was no significant difference between patients with LDL-C levels within and above target regarding triglyceride levels.
Further studies should be designed to understand the demographic, clinical and laboratory characteristics of patients with discordant lipid parameters. Moreover, the prognosis of cardiovascular disease should be further investigated in follow-up studies in these patients. Despite the low levels of LDL-C, some patients still experience cardiovascular events and patients with low levels of LDL-C but with higher levels of other atherogenic lipid particles may need further evaluation, more aggressive management and close follow-up.
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We would like to thank for the kind words of appreciation for our study. Despite extraordinary advances in the atherosclerotic cardiovascular disease treatment field, it remains the leading cause of death worldwide. Reducing low-density lipoprotein-cholesterol (LDL-c) is the foundation of atherosclerotic risk reduction. In fact, an LDL-c reduction, namely with statins, has served as the foundation for primary and secondary prevention for decades and has led to significant improvement in cardiovascular outcomes [8]. However, a significant residual risk of cardiovascular events, despite optimal risk factor management, seems to remain in many patients. Beyond traditional risk factors, other factors have emerged, including inflammatory, prothrombotic, and metabolic pathways. These factors contribute to recurrent events and are often unrecognized and not addressed in clinical practice.
Inflammation has been postulated to play an important role in atherosclerosis development [9]. Besides LDL-c lowering, statins are known to have multiple pleiotropic effects and several trials demonstrated consistent anti-inflammatory effects [10], that may benefit the overall atherosclerosis process. Several lines of evidence support the concept that oxidized-LDL-c, a marker of inflammation, may be a key factor in atherosclerosis [9]. Oxidized-LDL-c, through inflammation, can contribute to enhance residual risk. Although not frequently measured in clinical practice, oxidized LDL-c can be of value, by identifying patients that may need further evaluation and more aggressive management. As evidenced by our study, 44% of the patients with type 2 diabetes and LDL-c within target, still presented high levels of oxidized-LDL-c [11]. Apolipoprotein B (ApoB) evaluation has been recognized in the 2019 European Society of Cardiology / European Atherosclerosis Society Guidelines for the management of dyslipidemias has a preferred lipoprotein to be measured in patients with type 2 diabetes mellitus or high triglyceride levels [8]. ApoB provides an accurate estimate of the total concentration of atherogenic particles ad it has been demonstrated that, in these patients, a discordance between measured LDL-c and ApoB levels can occur, underestimating LDL-c levels [8]. Our study, was performed previous to the publication of these guidelines, and it confirms the association between LDL-c within target and ApoB levels above target [11]. The findings of Kurmus et al., where 15% of patients with high cardiovascular risk had discordance between LDL-c and non-high density lipoprotein cholesterol (non-HDL-c) [3], highlight the importance of addressing residual risk. Naturally, further studies are needed in order to evaluate the effect of targeting these factors, together with LDL-c reduction, in the number of cardiovascular events.
Finally, the knowledge of the population which may further benefit with the targeting of the residual risk factors is highly needed. Kurmus et al. identified female gender, type 2 diabetes mellitus and high triglyceride levels as characteristics of patients with divergent LDL-c and non-HDL-c [3], whereas our group has previously identified the presence of metabolic syndrome [12], as well, as type 2 diabetes [11]. We expect, as years go by, that science unravels the characteristics of patients with discordant lipid parameters, so that physicians can promote a patient tailored approach and further reduce cardiovascular events.
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