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Long-term consequences of atherosclerosis remain the major culprit of mortality in
developed and developing countries. The pathophysiology of atherosclerosis as an in-
flammatory disease was explained by Ross [1] in 1989. Since then, there have been major
improvements in the prevention, early diagnosis and therapeutic options. However, there
are still many challenges to be dealt with. Those include further reduction in mortality,
and preventive measures to reduce the complications of acute cardiovascular events and
the burden of post-COVID-19 syndrome. Therefore, in this Special Issue of IJMS, we fo-
cused our attention on the epidemiology, prevention and treatment of cardiovascular dis-
eases, especially in the context of the ongoing COVID-19 pandemic. We have received
valuable input from scientists around the world concluding a need for further studies on
this subject.

Several recent papers describing the factors responsible for the development of ath-
erosclerosis have been published. According to those finding, gut microbiota might be an
essential player in atherosclerosis [2]. Microbes’ metabolites (i.e., bile acids, trimethyla-
mine N-oxide and short chain fatty acids) take part in cholesterol homeostasis, which
might suggest their involvement in atherosclerosis. An exploitation of that relationship
by modulating gut microbial flora seems to be an interesting therapeutic strategy. An-
other interesting paper showed the importance of cardiovascular risk profiling in a pedi-
atric population with type 1 diabetes mellitus [3]. Contrary to the general population, it
was found that girls are at greater cardiovascular risk compared with boys of a similar
age. Lately, we also observed significant increases in viral infections of interest (including
SARS-CoV2) that might be responsible for unfavorable cardiovascular outcomes [4].

Within the diagnostic field, in an interesting paper from a research center in Spain
[5], some authors devised an in vitro method of the detection of gains and losses of func-
tion in the PCSK9 gene that seem to determine whether an easily detectable change in the
nucleotide sequence harbors a functional change.

There have also been several papers showing novel treatment options and potential
new targets for these therapies. Researchers from South Korea showed promising results
of an add-on therapy of ischemic stroke [6]. The intervention was based on the use of
otaplimastat and was carried out in an in vivo rat model of ischemic stroke. Otaplimastat
was shown to suppress the activity of matrix metalloproteases (MMP) by restoring the
level of tissue inhibitor of metalloproteases (TIMP), which resulted in reduced vascular
permeation. These data substantiate the potential use of this drug as an add-on therapy
to the treatment of ischemic stroke with recombinant tissue plasminogen activator (rtPA).
The coadministration might be aimed at prolonging the limited time-period of thrombo-
lytic events and improved clinical outcomes. The abovementioned study gives hope for
the treatment of strokes, but efforts should be put predominantly on preventive measures.
Vitamin D deficiency has been attributed to several pathologies [7], but an interventional
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in vivo study in rats published by Sipos et al. [8] showed that vitamin D deficiency is
connected with an abnormal response of carotid arteries to stimuli (phenylephrine and
acetylcholine), which was associated with a reduction in endothelial nitric oxide synthase
levels and increased expression of thromboxane receptors. These alterations are typical
for an early phase of atherosclerosis development. Therefore, this is another reason to
consider vitamin D supplementation as a valuable option in the prevention of atheroscle-
rosis.

Recently, type 2 sodium-glucose transporter (SGLT-2) inhibitors have been approved
for the treatment of congestive heart failure (CHF). The mechanism of action in this indi-
cation is not completely clear. An interesting interventional in vivo study in rats by Georg
et al. [9] has shed more light on the potential pathways involved in the beneficial effects
of SGLT-2 inhibitors. In an experimental setting, some authors observed that low-dose
empagliflozin improved cardiac function after myocardial infarction (MI) and reduced
MMP-9 expression. Additionally significant improvements were noted in the proteins as-
sociated with calcium and sodium transport, notably a reduction in type 1 sodium hydro-
gen exchanger (NHE1) and an increased expression of sarco/endoplasmic reticulum Ca?-
ATPase (SERCAZ2a). Those mechanisms might be responsible for improved outcomes in
heart failure after myocardial infarction. Another drug has also successfully been added
to the guidelines of international cardiology societies for heart failure treatment [10]. Sacu-
bitril, belonging to the group of neprilisin inhibitors, is used with valsartan to improve
the outcomes of patient with CHF. A major mechanism of action leads to reduced prote-
olysis of natriuretic peptides, but other pleiotropic effects seem to also be involved. A
study in a rat model of MI resulting in mitral regurgitation showed that sacubitril pre-
vented dilation of the left ventricle and reduced fibrosis of the mitral valve apparatus,
resulting from reduced transforming growth factor beta expression and diminished en-
dothelial-to-mesenchymal transition [11]. This showed a multifaceted impact of the
neprilisin inhibitor on heart remodeling, stretching far beyond a direct impact on natriu-
retic peptides.

The pathogenesis of atherosclerosis is closely related to other metabolic diseases. For
several years, a close connection with non-alcoholic fatty liver disease (NAFLD) has been
noted [12]. An interesting therapeutic approach is the therapy of both atherosclerosis and
NAFLD with agmatine [13]. Agmatine is a derivative of arginine and was shown to effec-
tively reduce the macrophage content in atherosclerotic plaques, which may reduce the
rate of plaque formation and its stability. Furthermore, it improved the triglyceride-to-
HDL-C ratio and reduced the triglyceride content in the liver. This compound seems to
be a promising therapeutic option, especially in subjects with metabolic syndrome, but
currently, further studies are warranted to elucidate the precise mechanism of action that
leads to these observed results. Significant metabolic improvements have also been noted
during experiments with empagliflozin on hypertrigliceridemic rats [14]. The drug signif-
icantly prevented weight gain and reduced fat mass, and the glucose and triglyceride lev-
els with a concurrent rise in HDL-C. Additionally, a decrease in the expressions of en-
zymes responsible for lipogenesis, markers of inflammatory state and oxidative stress
were observed. These observations might be connected to the improved cardio-, hepato-
and nephroprotective properties of SGLT-2 inhibitors.

Cell therapy in the treatment of heart diseases has been considered a viable thera-
peutic option for several years. Its benefits are clear because this therapy might lead to the
replacement of lost myocytes. However, there are several obstacles in the common intro-
duction of such a treatment; one is related to the implementation of exogenous cells in the
desired fragment of a human body. An interesting approach to more precise engraftment
was described by Abizanda et al. [15]. Using a catheter equipped with an irradiation de-
vice, the authors were able to selectively apply radiation, which resulted in a significant
improvement in the engraftment of ZsGreen*iPSC cells in infarcted rat hearts.

The authors of that manuscript showed further potential pathways and targets for
antiatherogenic therapies that might bring about benefits. It seems that there is a plethora
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of potential options. Gluba-Brzoska et al. [16] described numerous potential targets. The
impact on intracellular signal transduction inhibitors (e.g., protein kinase inhibitors and
mitogen-activated protein kinases) seems to be of great interest, but confirmatory clinical
trials are necessary. Another promising target for the therapy of cardiovascular diseases
is vascular endothelial growth factor (VEGF). Several experimental procedures interfering
with VEGEF signaling have been tested [17]. Currently, approved drugs are used in the
treatment of age-related macular degeneration and several types of cancers, but no drug
has been approved for the treatment of cardiovascular disease. A wide selection of poten-
tial methods of application for blocking intra- and extracellular pathways, including po-
tential therapeutic targets, has been provided by Mahjoubin-Tehran et al. [18]. Further
concepts in the modification of the atherosclerotic process involve interference in autoph-
agy [19]. This approach may give rise to novel therapeutic strategies as well as may serve
as a diagnostic tool.

In summary, the selection of papers in this Special Issue of IJMS clearly show a great
interest in the topic of atherosclerosis. Furthermore, the results show novel targets for
therapy and hopefully lead to a breakthrough in the therapy of atherosclerosis.
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