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protein production and the mevalonate pathway while-
inducingKLF 2 and NOS expression.26 Statins also reduce 
endothelial cell activation and inhibit the induction of 
major histocompatibility complex Class II expression by 
interferon (IFN)-g thereby decreasing T-cell activation.27

Aspirin and anti-platelet therapy

Aspirin and other antiplatelet medication inhibit P-
selectin which in turn reduces the release of inflammatory 
chemokines. Low-dose aspirin also triggers the synthesis 
of 15-epi-lipoxin A4, which mediates NOS synthesis and 
limits endothelial cell activation and leukocyte recruit-
ment.28 In human aortic endothelial cell lines, intracytosolic 
NLRP-1 expression also is attenuated by aspirin, without 
direct platelet-endothelial cell interaction.29A landmark 
study by Brigham and Women’s Hospital, showed a 55% 
reduction in the risk for myocardial infarction in healthy 
men with high CRP levels taking aspirin.30

Moreover, P2Y12 inhibitors reduce platelet release of 
pro-inflammatory α-granule contents and the formation of 
pro-inflammatory platelet-leukocyte aggregates. Clinical 
evidence shows that P2Y12 inhibition by clopidogrel is 
associated with a reduction in platelet-related mediators 
of inflammation, such as soluble P-selectin and CD40L. 
Compared to aspirin alone, the addition of clopidogrel, 
also significantly reduces markers of systemic inflam-
mation such as TNF and CRP following ACS. The more 
potent thienopyridine P2Y12 inhibitor, prasugrel, has 
been shown to decrease platelet P-selectin expression and 

platelet-leukocyte aggregate formation more extensively 
compared to clopidogrel.31 The PLATO study suggested 
that the novel P2Y12 inhibitor ticagrelor might improve 
clinical outcomes from pulmonary infections and sepsis 
compared to clopidogrel in patients with ACS.32 Ticagrelor 
is a more potent P2Y12 inhibitor than clopidogrel and 
also inhibits cellular adenosine uptake via equilibrative 
nucleoside transporter (ENT) 1, whereas clopidogrel does 
not. For all of the aforementioned reasons, aspirin and 
P2Y12 inhibitors seem to be extremely useful tools in 
reducing cardiovascular inflammation.

Canakinumab

The randomized, double-blind Canakinumab Anti-
Inflammatory Thrombosis Outcomes (CANTOS) trial, inves-
tigated canakinumab, a monoclonal antibody targeting 
interleukin-1β.33 The study involved 10,061 patients with 
prior myocardial infarction and a high-sensitivity C-reactive 
protein (hsCRP) level of 2 mg/lt or more. The patients were 
randomized to receive one of 3 canakinumab doses (50 
mg, 150 mg, and 300 mg) administered subcutaneously 
every 3 months or placebo. All patients received standard 
of care therapy and serum LDL levels at enrollment had 
to be within guidelines dictated limits. 

The primary efficacy endpoint of major adverse cardi-
ovascular events (MACEs): nonfatal myocardial infarction, 
nonfatal stroke, or cardiovascular death was achievedin 
the 150mg study arm (hazard ratio [HR]0.85; 95% CI, 
0.74 to 0.98; p<0.05) dose. The secondary endpoint in-

TABLE 2. Anti-inflammatory agents that failed to provide significant cardiovascular risk reduction

Target Agent Trial Number of participants

Oxidized LDL Succinobulol ARISE 6144

sPLA2 Verespladib VISTA-16 5000

LpPLA2 Darapladib STABILITY 15,000

LpPLA2 Darapladib SOLID-TIMI 52 13,000

P-selectin Inclacumab SELECT-ACS 544

P-selectin Inclacumab SELECT-CABG 380

IL-1RI Anakinra IL-HEART 182

5-LO Atreleuton NCT00358826 191

p38 MAPK Losmapimod LATITUDE-TIMI 3,503

Dihydrofolatereductaseinhibitor Methotrexate CIRT 4,786

Abbreviations: sPLA2: secretory phospholipase A2, LpPLA2: lipoprotein-associated phospholipase A2, interleukin 1RI: IL-1RI, interleukin 1A: IL-1A, 5-LO: 
5-lipoxygenase, MAPK: mitogen-activated protein kinase, ARISE: Aggressive Reduction of Inflammation Stops Events trial, VISTA-16: Vascular Inflam-
mation Suppression to Treat Acute Coronary Syndrome, STABILITY: STabilization of Atherosclerotic plaque By Initiation of darapLadIbTherapY trial, 
SOLID-TIMI 52: Stabilization Of pLaquesusIngDarapladib-Thrombolysis In Myocardial Infarction 52 trial, SELECT-ACS: P-Selectin Antagonist Inclacumab 
on Myocardial Damage After Percutaneous Coronary Intervention for Non-ST-Segment Elevation Myocardial Infarction trial, SELECT-CABG: Effects 
of P-Selectin Antagonist Inclacumab in Patients Undergoing Coronary Artery Bypass Graft Surgery trial, LATITUDE-TIMI: Losmapimod to Inhibit p38 
MAP Kinase as a Therapeutic Target and Modify Outcomes After an Acute Coronary Syndrome trial, CIRT: Cardiovascular Inflammation Reduction Trial




