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Recently, therapeutic strategy targeted to systemic inflammation
has been proved to be effective for atherosclerotic diseases. In CANTOS
study, anti-inflammatory therapy targeting the interleukin-1(3 innate
immunity pathway with canakinumab led to a significantly lower rate
of recurrent cardiovascular events than placebo, independent of lipid-
level lowering [1]. Immunotherapy, including anti-inflammatory ther-
apy, opens new possibilities in the treatment of atherosclerotic disease.

Progression of atheromatous plaques and focal inflammation has
been well established. In atheromatous plaques, both innate and adap-
tive immune responses play important roles for the progression.

Additionally, systemic immunity has been reported to have close as-
sociations with destabilization of atherosclerotic plaque and the onset
of acute coronary syndrome.

Helper T cells (CD4+ lymphocytes) are the key regulators of adap-
tive immunity. The main helper T-cell subsets are the TH1, TH2, TH17,
and follicular helper (TFH) CD4+ T cells. In this subset of patients
with ACS, helper T-cell imbalance might contribute to plaque destabili-
zation through multiple pathways.

Regulatory T cell (Tregs) induces immunosuppression through mul-
tiple mechanisms, including inhibition of dendritic cell maturation and
function [2]. In patients with ACS, several reports showed low levels of
circulating Tregs [3,4].

TH17 cells are characterized by the master regulator transcription
factor responsible for IL-17 production. The TH17 subset is expanded
in patients with ACS [5], and the TH17/Treg balance might play a role
in the development of inflammatory disorders, including atherosclero-
sis, and autoimmune diseases. However, in a cohort of patients with
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ACS, lower serum levels of IL-17 were associated with a higher risk of
major cardiovascular events [6].

CD4b+CD28null T cells are distinct from classic helper T cells in sev-
eral respects. The pro-inflammatory functions of CD4+CD28null T cells
include the production of high levels of IFN-g, tumor necrosis factor
alpha (TNF-a). They also express cytotoxic molecules such as granzyme
B and perforin, which enable them to kill endothelial cells and smooth
muscle cells [7], and expand in several diseases associated with chronic
inflammation. The frequency of CD44-CD28null T cells significantly in-
creases the risk of ACS [8].

Liuzzo G et al. firstly showed that a higher CD4+-CD28null frequency
and a higher CD4+-CD28null/Treg ratio in non-ST elevation myocardial
infarction patients with ruptured fibrous cap, and inverse correlation
between CD4+CD28null/Treg ratio and cap-thickness, by OCT imaging
analysis and flow-cytometry. Cytotoxic function of CD4+CD28null
T cells could enhance the inflammatory response and contribute to ath-
erosclerotic plaque destabilization. However, one study failed to repli-
cate the differences in frequency of CD4+CD28null T cells from ACS
and controls patients [9]. Then, previous report showed that Th17/
Treg functional imbalance exists in patients with ACS, suggesting a po-
tential role for Th17/Treg imbalance in plaque destabilization and
the onset of ACS [10]. Although the direct comparison in the role of
CD4+-CD28null T cells and Th17 cells for instability of atheromatous
plaque was not examined in this study, it could be said that the imbal-
ance of immune system may play important roles for development
and destabilization of atherosclerotic plaque.

Therefore, a prospective study could be needed to confirm whether
is the principal offender for risk of developing, having, or experiencing
ACS. Immune therapy may open the new way in the management for
arteriosclerotic diseases.
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