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Abstract

Recent studies have developed our understanding of the role of the immune system and inflammation in
Cardiovascular Disease (CVD), opening new avenues for risk stratification and therapeutic intervention. However,
gaps in our knowledge remain. To address this issue, BMC Cardiovascular Disorders has launched a Collection on
“Immunity and Inflammation in Cardiovascular Disorders”.
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Cardiovascular diseases (CVDs) are the leading cause of
death globally and pose an economic burden worldwide.
Mounting evidence indicates that immune dysregulation
and inflammation underlie many CVDs, including ath-
erosclerosis, myocardial infarction, arrhythmias, pericar-
dial disease, valvular heart diseases, cardiomyopathies,
and heart failure. Promisingly, recent studies suggest
that modulating inflammation may reduce cardiovascu-
lar (CV) events. However, the role of the immune system
and inflammation in CVD is yet to be fully understood.
To address this knowledge gap, BMC Cardiovascular Dis-
orders welcomes submissions on this topic via the launch
of a new Collection on “Immunity and Inflammation in
Cardiovascular Disorders”.

The host’s first line of defence against injury and infec-
tion is the innate immune system. It has been implicated
in many CVDs, especially atherosclerosis. The immune-
mediated cellular responses are modulated by controlling
the timing and pace at which immune cells are recruited
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to the injured site. Neutrophils are the first immune cells
recruited to the damaged tissue and represent the pri-
mary mechanism for local amplification of the inflamma-
tory process [1]. Following the initial burst of neutrophils,
other immune cells (monocytes, macrophages, dendritic
cells, lymphocytes, mast cells) are also recruited to the
damaged tissue. Monocytes and macrophages are the
major cell types dominating the inflammatory process
[2]. In an acute injury, as observed in myocardial infarc-
tion, the temporal dynamics of monocytes are con-
trolled by cytokines and chemokines produced during
this process, which in turn give rise to inflammatory and
reparative macrophages [3]. Inflammatory macrophages
amplify cytokine signals [IL-1f, IL-6, IL-12, nitric oxide]
and release chemokines to recruit more inflammatory
cells. In addition, they are involved with phagocytosis of
cellular debris. Following, the clean-up phase, reparative
macrophages promote deposition of new extracellular
matrix, cell growth and regeneration. Macrophages also
display anti-inflammatory profile, by serving as media-
tors in the resolution of the inflammatory process, as
noted by the high production of IL-10, TGFp, and IGF-1
[4], which assists in the progression from the inflamma-
tory to the regenerative phase of repair. Inflammatory
macrophages must be tightly regulated since the inflam-
matory cytokines and ROS species released can directly
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cause myofiber lysis, exacerbating the injury. The piv-
otal role of innate immunity, especially macrophages, is
shown in a recent study showing that a clonal popula-
tion of granulocytes carrying driver mutation related to
haematopoiesis can cause tissue inflammation leading to
atherosclerotic diseases [5].

The role of the adaptive immune system has shown an
association with CVD risk due to a sustained and chronic
inflammatory state. T and B cells in the atherosclerotic
plaque have been hypothesized to generate an autoim-
mune-mediated process leading to vascular inflammation
[6]. Interestingly, single-cell RNA, immunohistochemis-
try, and mass cytometry studies have shown that 25-28%
of all leukocytes in atherosclerotic plaque are T-helper
cells. CD3" T-cells recruited mainly via CCR5 and
CXCR6 contribute to fibrous cap stability. At the same
time, CD4" T cells can promote activation or dampening
of T-cells and tissue-resident cells, provide B-cell help to
induce antibody production, or exhibit cytolytic activity,
thus modulating the inflammatory milieu at the plaque.
Another interesting aspect is that inflammation and CVD
risk are not limited to disease processes. Chronic inflam-
matory processes, as seen in periodontitis [7], irritable
bowel syndrome [8], and rheumatoid arthritis [9] can
potentially increase the risk of CVDs. Recent evidence
suggests that arrhythmogenic diseases including atrial
fibrillation, arrhythmogenic cardiomyopathy, cardiac sar-
coidosis, and QT prolongation, can have an inflammatory
component. Autoimmune and inflammatory-mediated
cytokines, including IL-1, IL-6, and TNFa modulate the
expression of ion channels by acting on cardiomyocytes
resulting in a decrease of Potassium (K") currents (Iy,, L,
and I) and/or an increase of calcium current (I,;) [10].

The role of innate and adaptive cells and associated
molecular pathways involved in the development and
outcome of CVD opens new unconventional treat-
ment options. Consequently, considering the inflam-
matory involvement in CVDs, many clinical approaches
have targeted both aspects of the innate and adaptive
immune systems with inflammation-inhibiting agents.
Several clinical studies, including the CANTOS, CIRT
and COLCOT trials, provided evidence that modulation
of the inflammatory response can potentially reduce the
risk for major CV events. The CANTOS (Canakinumab
Anti-inflammatory Thrombosis Outcomes Study) study
suggests that reducing inflammation via antibody IL-1f
targeting, without lowering the lipid levels can signifi-
cantly reduce cardiovascular event rates [11]. In con-
trast, low-dose methotrexate did not show a reduction
in plasma markers of inflammation in the Cardiovascu-
lar Inflammation Reduction Trial (CIRT). Nevertheless,
new evidence supports the role of inflammation in ath-
erosclerosis development as seen in the Colchicine Car-
diovascular Outcomes Trial (COLCOT) [12]. The study
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showed that colchicine could significantly reduce the
CV events in patients after myocardial infarction [13].
The underlying mechanism behind the reduction of CV
events is likely to include direct inhibition of the NLRP3
inflammasome, TNF-a, IL-18, and IL-6, in addition to
IL-1p [14]. Based on the clinical and experimental data,
future therapies might be directed toward a combination
of lipid-lowering and inflammation-inhibiting agents in
patients with CVDs [15]. However, the risks and implica-
tions of inhibiting inflammation in the treatment of CVD
in the host response to infection is yet another aspect to
be studied.

Understanding cell-mediated immunology and molec-
ular pathways behind CVDs is paramount in the develop-
ment and implementation of effective anti-inflammatory
and immune-modulating therapies for patients with
CVD. Currently, we have state-of-the-art techniques
at our disposal, including advanced in vivo imaging,
genome-wide association studies, transgenic lineage trac-
ing mice, mendelian randomization studies, and clinical
trials to acquire a deep understanding of the immune
landscape involving CVDs. In summary, we expect this
article collection to gather evidences in both basic and
clinical research in the CVD field to reinforce existing
knowledge and open new therapeutic opportunities for
treating these disorders.
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