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Apixaban with Antiplatelet Therapy
after Acute Coronary Syndrome (n=7392)

(UPRAISE-2, NEJM 2011)



Immunostaining of coronary 
plaque PMN with MPO-7 

antibodies

Cell extracts derived from PMN 
isolated from arterial (A) or 

venous blood (V) or directly from 
angioplasty balloon (AB) were 
assayed for telomerase activity

High Telomerase Activity in Neutrophils 
from Unstable Coronary Plaques

< 40 hrs between 

(Narducci et al JACC 2008)

< 40 hrs between 
last episode of angina 

and sampling



Activation of innate immunity in 
acute coronary syndromes (n=18)

(Wyss et al, EHJ 2010)
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Altered status of CD4+CD25+ regulatory T 

cells in ACS  (Mor et al, EHJ 2006)

The opposite-direction modulation of 

CD4+CD25+ Tregs and Th1 cells in ACS
(Han et al, Clinical Immunology 2007)

The Th17/Treg imbalance in patients with ACS 
(Cheng et al, Clinical Immunology 2008)



Cluster analysis according to 
T cell subsets and their ratio
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(Liuzzo et al, submitted)



CRP levels at the very onset 
of first STEMI (n=1099)

CRP < 2mg/dl in 41% of 

(Cianflone et al, JACC 2011)

CRP < 2mg/dl in 41% of 
patients!



Mechanical triggers of plaque fissure: 
cholesterol crystals

Factors affecting
cholesterol crystallization
•Cholesterol saturation
•Hydration

(Abela et al, Clin Cardiol 2005, AJC 2009)

•Hydration
•Temperature
•pH



Outcome of patients with NSTE-ACS and normal
coronary arteries or mild CAD enrolled in TIMI 11B, 
TIMI 16 and TIMI 22 (9.1% of 7,656 patients) 

(Bugiardini et al, Arch Intern Med 2006)





Tako-Tsubo: role of coronary 
microvascular dysfunction

Perfusion defect 

at baselineat baselineat baselineat baseline
Transient 

improvement

during ADNduring ADNduring ADNduring ADN

(Galiuto et al, EHJ 2010)
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How to target inflammation
in ACS?

• MethotrexateDMARDs

• IL-1β β β β blockers
Key cytokine

• IL-1β β β β blockers
Key cytokine

blockers

• StatinsT cell modulators

• Influenza vaccinationAntibiotics
Vaccines



Low dose methotrexate and CVD: 
observational evidence



Cardiovascular inflammation 
reduction trial (CIRT)

(Ridker et al , J Throm Haemost 2009)



How to target inflammation
in ACS?

• MethotrexateDMARDs

• IL-1β β β β blockers
Key cytokine

• IL-1β β β β blockers
Key cytokine

blockers

• StatinsT cell modulators

• Influenza vaccinationAntibiotics
Vaccines



IL-1β β β β activation



IL-1R blockade with anakinra prevents adverse 
cardiac remodeling after STEMI (n=10)

(Abbate et al, AJC 2010)



Canakinumab Anti-inflammatory 
Thrombosis Outcomes

Study (CANTOS)

(Ridker et al , Am Heart J 2011)



How to target inflammation
in ACS?

• MethotrexateDMARDs

• TNFαααα or IL-1β β β β blockers
Key cytokine

• TNFαααα or IL-1β β β β blockers
Key cytokine

blockers

• StatinsT cell modulators

• Influenza vaccinationAntibiotics
Vaccines



In vitro effects of atorvastatin on 
CD4+CD28null and on CD25+ T cells

(Campioni et al, submitted)



How to target inflammation
in ACS?

• MethotrexateDMARDs

• IL-1β β β β blockers
Key cytokine

• IL-1β β β β blockers
Key cytokine

blockers

• StatinsT cell modulators

• Influenza vaccinationAntibiotics
Vaccines



Influenza vaccination reduces cardiovascular
events in patients with ACS (n=439)

(Phrommintikul et  al, EHJ 2011)



Anti-inflammatory treatment of ACS
• Innate immunity: ongoing CRT of methotrexate 

and of IL-1 blockers in ACS are testing this 

therapeutic target

• Adaptive immunity: T cell repertoire perturbation • Adaptive immunity: T cell repertoire perturbation 

is a potential new target which needs to be tested 

in CRT 

• Triggers: the promising results with influenza 

vaccination suggests that reduction of infectious 

burden is another potential new target



Ox-LDL in atherectomy specimens
from stable and unstable plaques

Stable Angina Unstable angina
(Niccoli et al, J Cardiovasc Med 2007)



ACES: Primary Endpoint Rate 

Placebo 22.4%

Azithromycin 22.3%
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(Grayston et al, NRJM 2005)

Azithromycin 22.3%
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Cholesterol crystal activation of 
inflammasome

NLRP3

ASC

Caspase-1

Pro-IL1β

IL1β

K efllux Cathepsin D

(Rajamaki et al, PLoS 2010)



Activation of innate immunity

(Wyss et al, EHJ 2010)



COX-2 inhibition and risk of CV events: 
meta-analysis of randomised trials

(Kearney et al, BMJ 2006)



Mechanisms of anti-inflammatory
action of statins



Cholesterol crystal activation of 
inflammasome

NLRP3

ASC

Caspase-1

Pro-IL1β

IL1β

K efllux Cathepsin D



Th0

INF-γ IL-17INF-γ

Liuzzo et al, Circ 1999 IL-4

Eid et al, Circulation 2009

IL-17

Brunetti et al, Coronary

Artery Dis 2008



Targeted Anticytokine Therapy in Patients 
With Chronic Heart Failure (n=1675)

(Mann et al, Circulation 2004)



IL-1β activation and blockers



Expansion of Human T reg
From Patients With T1DM

(Putnam et al, Diabetes 2009)



In RA utilization of DMARDs is 
associated to a lower CV risk (n=4363)

(Naranjo et al, Arthritis Research & Therapy 2008)



Cholesterol crystal by micro-OCT

(Liu et al, Nature Med 2011)


